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9.1. FiE% FITS ~v )L — (Ver.1.4.0(Dec 7, 2006))

H: % COMMON ¥ —7— F2341X% FITS 7 — % CTHETH 2 FHHDO—EHR

Keyword Name

AIRMASS
BIN-FCT1
BIN-FCT?2
BITPIX
BLANK
BSCALE
BUNIT
BZERO
CDELT1
CDELT?2
CRPIX1
CRPIX2
CRVAR1
CRVAR2
CTYPE1
CTYPE2
CUNIT1
CUNIT?2
DATASET(*)
DATA-TYP
DATE-OBS
DEC
DEC2000
DETECTOR
DET-TMP
DISPAXIS(S)
DISPERSR(S)
END
EQUINOX
EXP-ID
EXPTIME
EXTEND
FOC-POS
FOC-VAL
FRAMEID
GAIN

HST
INSTRUME
LONGPOLE(I)
LST

MJD

NAXIS
NAXIS1
NAXIS2
NAXIS3
OBJECT
OBS-ALOC
OBSERVAT
OBSERVER
OBS-MOD
PCnnnmmm(I)
POLARIZn(P)
PROP-ID

RA

RA2000
RADECSYS
RET-ANGn(P)
RETPLATn
SIMPLE
SLIT(S)
SLTCPIX1(S)
SLTCPIX2(S)
SLT-LEN(S)
SLT-PA(S)
SLT-WID(S)
TELESCOP
TELFOCUS
TIMESYS

uT
WAVELEN(S)
WAV-MAX(S)
WAV-MIN(S)
WCS-ORIG(I)

Reason

Roughly estimated one is convenient in archival search

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

The basic keyword for image features

Only needed to OBJECT type data. Needed by DASH.

Used as an key for archival search and essential for data analysis.(DASH etc)
The basic keyword for image features

The basic keyword for image features (origin of RA2000 & DEC2000)
DEC may not be written in J2000.0. The key for archival search by coordinate.
The basic keyword for image features

The basic keyword for image features

Convenient in spectrum plotting of raw data.

The basic keyword for image features

Essential for FITS data

Essential for knowing RA and DEC epoch, and calculating RA2000 & DEC2000
For the grouping of data by simultaneous exposure.

The basic keyword for image features

Essential for FITS data with ASCII Table Extension.

The basic keyword for observation description

Needed by QDAS in focusing task.

This is the unique key for archival system.

The basic keyword for image features

The basic keyword for observation description

This is used in online data registration at Hilo.

The basic keyword for image features

The basic keyword for observation description

This is used in data search as a unique key for time.

Essential for FITS data

Essential for FITS data with 2-d image

Essential for FITS data with 2-d image

Essential for FITS data with 3-d image as those from MIRTOS
The basic keyword for observation description

Can identify the control mode and where the instrument was.

The basic keyword for observation description

The basic keyword for observation description

The key for selecting data in data search in archival system
Essential for setting control command to telescope (moving object onto the slit etc)
The basic keyword for observation description

Essential for setting view parameter in archival system

The basic keyword for observation description (origin of RA2000 & DEC2000)
RA may not be written in J2000.0. Key for archival search by coordinate.
RA and DEC may not be written in FK5.

Essential in data analysis of polarimetric data.

The basic keyword for observation description

Essential for FITS data

The basic keyword for observation description

Convenient in making plot of raw data spectrum

Convenient in making plot of raw data spectrum

The basic keyword for observation description

The basic keyword for observation description

The basic keyword for observation description

Essential for knowing the origin of data

Can be one of the key for identifying the causality of empty image.
Essential for knowing time system used in the data

The basic keyword for observation description

Convenient in making plot of raw data spectrum.

Convenient in making plot of raw data spectrum.

Convenient in making plot of raw data spectrum.

Used for identifying WCS is written by toolkit or not.
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10. TIEBBE%D FITS ¥ —7 — FNirEHE

10 JIE2EED FITS ¥—7— N#HE28
10.1 EAERAYYTEFE
10.1.1 EAANY Y HEXIEHODH

BIMEER T TE 2 3 — 7 — P&, SR~y SREFEICEIR S N5, ANy &
FEENOFHH ORI T O@E) Th %,

Header Key Word : FITS ~y ¥ ¥ —7—F
Revised: &5 HAt

Category: 77¥,

Importance | HEE, DLTOfEZ DD

Common @ MHHE¥F—7—F

Imaging : &7 —F IChFHLEF—7—F

Spectroscopy : WHHM T — & IChHRF— T —F

Polarimetry : fRGEH T — 2 IchH e X —7—F

Object: RiE7 L —ALIhHLRF—T—F

Optional | ¥—7— FOEHEDAT, BHATIER, 2L, BEEAEX—7— FOhcHA~Ny
%" (Optional) LFRUE®RD D D0H 2HE I, HEANY ¥ E2ERT 2,

Alias: YV —)L¥ v | (3.3.4 ) @ Status Distribution Service ZF|fH LT OBS 225
AT —=F AERET 286D EXF—7—F, 2 21 Toolkit &FH T,
(FITS ft)Toolkit IZ &k D AJIDSA[EETH %, F 7z, Next Toolkit & 75> TWdLid,
RN=LavDY—)Lxy b TEEY — V2R FE, SEHREEIC T b D1,
“FITS.SBR.??7?7?” DJEz & | BIHEEZ LICSHA T =9 A2 T 56D
X, “FITS.#Inst.??7??7” OA%E & 5, 7721, "#lnst’ IZBHIREE D 3 SCFHEFR
T, YT oMb,

e IRCS — > IRC

e AO — > AOS

e CIAO — > CIA

e OHS — > OHS

e FOCAS — > FCS

e HDS — > HDS

¢ COMICS — > COM
e Suprime-Cam — > SUP
e MIRTOS — > MIR

e CAC — > CAC

e Kyoto3D-II — > K3D
e MOIRCS — > MCS

FormatC @ ¥—v— MHEDGLAIEZR (C FiEEN),
FormatF: *—7— FEOGAIEZA (FORTRAN ER),

Unit : ¥—7— FEDHAL, ¥ —7 — MEORALIZIEARRNIC C R THIDT 2 b0 &
5, 72720, £ LTHREDAEL 255000, Wik d 132 HHHLHE R0 2 &

Recommended @ 135 D3RS 2BUEM, FHEPILELLWVIRD ZoEz2fH7 5,
SIMPLE, OBSERVAT (W TIIHT Z DEZ T 3,
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Sample:

Obsolete:

Comme

fEDHI,

nt -

=]
SO

IR (
RPER (H

10.1.2 EAAvYYEFHE (2003/12/10)

e

10.1.

FTTIfibN Ll hoF—T—F2EDT,

FITS ~y ¥NICEIR SN A4 v 74 v a X vy P DNE, EIZ Y
A, BoRdbE Ik,

DescriptionE . ¥—7—F®
DescriptionJ: ¥—7—F®

HR~y SR

MO AIZ L Y, EFdEE DN HeaderKeyWord, Category, Importance, FormatF,
Unit, Recommended, Alias (DistributionService) @ 7{HDIHH%Z ABC WHDFFHF IZUX
#% L. HeaderKeyWord, Category, Importance, FormatF, Unit, Recommended, Sample,
Comment, DescriptionE, Description @ 10 f#lDIHH % Category MHDFEEIZUNER L 72,
(RIHHIZ 3.34 128 CTH % smoka VA bR E2SMOI L, )

@ Key Word @ ABC WHEAEEFH
[Dictionary = Basic] (Key Word @ ABC lH, Z® 1(1/4): A ~ CD)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
ADC Telescope Optional F20.3  degree - 1998/12/10 FITS.SBR.ADC
ADC-END  Telescope Optional F20.3 degree - 1998/12/10 FITS.SBR.ADC
ADC-STR  Telescope Optional F20.3 degree - 1998/12/10 FITS.SBR.ADC
ADC-TYPE Telescope Optional A20 - - 1998/12/10 FITS.SBR.ADC-TYPE
AG-PRB1  Telescope Optional F20.3 mm - 1998/12/10 -

AG-PRB2  Telescope Optional F20.3 degree - 1998/12/10 -

AIRM-END Time Optional F20.3 - - 1999/03/01 FITS.SBR.AIRMASS
AIRM-STR Time Optional F20.3 - - 1998/11/25 FITS.SBR.AIRMASS
AIRMASS  Time Common F20.3 - - 1998/11/25 FITS.SBR.AIRMASS
ALT-END Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.ALTITUDE
ALT-STR  Telescope Optional F20.5 degree 1998/11/24 FITS.SBR.ALTITUDE
ALTITUDE Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.ALTITUDE
AD-FREQ  Telescope Optional I20 Hz - 1998/12/10 -

AO-TIP Telescope Optional A8 - - 1999/03/01 -

AO-WFS Telescope Optional F20.5 - - 1998/12/14 -

APERTURE Spectroscopy Optional A30 - - 1998/12/14 -

APT-SIZE Spectroscopy Optional F20.3 arcsec - 1998/12/14 -

APTC-DEC Spectroscopy Optional F20.8 degree - 1999/03/01 -

APTC-RA  Spectroscopy Optional F20.8 degree - 1999/03/01 -

APTCPIX1 Spectroscopy Optional F20.1 pixel - 1998/12/10 -

APTCPIX2 Spectroscopy Optional F20.1 pixel - 1998/12/10 -

AUTOGUID Instrument Optional A8 - - 1998/12/10 -

AZ-END Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.AZIMUTH
AZ-STR Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.AZIMUTH
AZIMUTH Telescope Optional F20.5 degree - 1998/11/24 FITS.SBR.AZIMUTH
BIN-FCT1 Instrument Common 120 pixel - 1998/11/24 -

BIN-FCT2 Instrument Common 120 pixel - 1998/11/24 -

BITPIX FITS Common I20 - - 1998/12/14 -

BLANK File Common 120 - - 1999/03/01 -

BSCALE File Common F20.8 - - 1998/12/14 -

BUNIT File Common A10 - - 1998/11/25 -

BZERO File Common F20.8 - - 1998/12/14 -

C2ELT1 wCs Optional F20.8 degree - 1998/11/24 Toolkit

C2ELT2 WwCs Optional F20.8 degree - 1998/11/24 Toolkit

C2NIT1 WwCS Optional A8 - degree 1998/11/25 Toolkit

C2NIT2 WCs Optional A8 - degree 1998/11/25 Toolkit

C2PIX1 WwCsS Optional F20.1 pixel - 1999/03/01 Toolkit

C2PIX2  WCS Optional F20.1 pixel - 1999/03/01 Toolkit

C2VAL1 WwCsS Optional F20.8 degree - 1998/11/24 Toolkit

C2VAL2 WwCS Optional F20.8 degree - 1998/11/24 Toolkit

C2YPE1 WwCsS Optional A8 - RA---TAN 1998/11/25 Toolkit

C2YPE2 WwCS Optional A8 - DEC--TAN 1998/11/25 Toolkit

CDELT1 File Common F20.8 - - 1998/12/14 Toolkit

CDELT2 File Common F20.8 - - 1998/11/24 Toolkit

CDj_i (¢S] Optional F20.8 - - 1999/09/28 Toolkit
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10. TIEBBE%D FITS ¥ —7 — FNirEHE

[Dictionary = Basic| (Key Word ® ABC i, % ® 2(2/4): COADD ~ IMR-END)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
COADD Instrument Optional 120 - - 1998/12/10 -

COMMENT  Comment Optional A79 - - 1998/12/14 -

CRPIX1 File Common F20.1 pixel - 1999/03/01 Toolkit

CRPIX2 File Common F20.1 pixel - 1999/03/01 Toolkit

CRVAL1 File Common F20.8 - - 1998/11/24 Toolkit

CRVAL2 File Common F20.8 - - 1998/11/24 Toolkit

CTYPE1 File Common A10 - RA---TAN 1998/11/25 Toolkit

CTYPE2 File Common A10 - DEC--TAN 1998/11/25 Toolkit

CUNIT1 File Common A10 - degree 1998/11/25 Toolkit

CUNIT2 File Common A10 - degree 1998/11/25 Toolkit

DATA-TYP Object Common A30 - - 1998/11/25 -

DATASET  Object Object A20 - - 1998/12/14 FITS.#Inst.DATASET
DATE-0BS Time Common A10 UTC - 1998/11/25 Toolkit

DEC Object Common A12 - - 1998/12/14 FITS.SBR.DEC
DEC2000 Object Common A12 - - 1998/11/25 Toolkit

DET-Ann  Instrument Optional F20.3 degree - 1998/12/14 -

DET-ID Instrument Optional 120 - - 1998/12/10 -

DET-NSMP Instrument Optional 120 - - 1998/12/10 -

DET-Pinn Instrument Optional F20.3 arcsec - 1999/03/01 -

DET-P2nn Instrument Optional F20.3 arcsec - 1999/03/01 -

DET-RST  Instrument Optional I20 - - 1998/12/14 -

DET-SMPL Instrument Optional A20 - - 1998/12/14 -

DET-TAVE Instrument Optional F20.2 K - 1998/12/14 -

DET-TMAX Instrument Optional F20.2 K - 1999/03/01 -

DET-TMED Instrument Optional F20.2 K - 1999/03/01 -

DET-TMIN Instrument Optional F20.2 K - 1999/03/01 -

DET-TMP  Instrument Common F20.2 K - 1999/03/01 -

DET-TSD  Instrument Optional F20.2 K 1999/03/01 -

DET-Tnn  Instrument Optional F20.2 K - 1999/03/01 -

DET-VER  Instrument Optional A30 - - 1998/12/14 -

DETECTOR Instrument Common A20 - - 1998/12/10 -

DETPXSZ1 Instrument Optional F20.4 mm - 1998/12/14 -

DETPXSZ2 Instrument Optional F20.4 mm - 1998/12/14 -

DISPAXIS Spectroscopy Spectroscopy 120 - - 1998/12/10 -

DISPERSR Spectroscopy Spectroscopy A20 - - 1998/12/10 -

DOM-HEND Environment Optional F20.1 % - 1999/03/01 FITS.SBR.DOM-HUM
DOM-HSTR Environment Optional F20.1 % - 1999/03/01 FITS.SBR.DOM-HUM
DOM-HUM  Environment Optional F20.1 % - 1999/03/01 FITS.SBR.DOM-HUM
DOM-PEND Environment Optional F20.2 hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-PRS  Environment Optional F20.2 hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-PSTR Environment Optional F20.2 hpa - 1998/12/14 FITS.SBR.DOM-PRS
DOM-TEND Environment Optional F20.2 K - 1999/03/01 FITS.SBR.DOM-TMP
DOM-TMP  Environment Optional F20.2 K - 1998/12/14 FITS.SBR.DOM-TMP
DOM-TSTR Environment Optional F20.2 K - 1999/03/01 FITS.SBR.DOM-TMP
DOM-WEND Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
DOM-WMAX Environment Optional F20.2 m/s - 1999/03/01 -

DOM-WMIN Environment Optional F20.2 m/s - 1999/03/01 -

DOM-WND  Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
DOM-WSTR Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.DOM-WND
EFP-MIN1 Instrument Optional 120 pixel - 1999/03/01 -

EFP-MIN2 Instrument Optional 120 pixel - 1999/03/01 -

EFP-RNG1 Instrument Optional 120 pixel - 1998/12/14 -

EFP-RNG2 Instrument Optional 120 pixel - 1998/12/14 -

END FITS Common - - - 1998/11/24 Toolkit

EQUINOX Object Common F20.1 year - 1998/12/14 FITS.SBR.EQUINOX
EXP-ID Instrument Common A12 - - 1998/12/14 -

EXP1TIME Time Optional F20.3 sec - 1998/12/14 -

EXPTIME Time Common F20.2 sec - 1998/12/14 -

EXTEND FITS Common BOOLEAN - - 1998/11/24 -

F-RATIO Origin Optional F20.2 - - 1998/12/14 -

FILTERnn Instrument Optional A30 - - 1998/12/14 -

FLT-Ann  Instrument Optional F20.2 degree - 1998/12/14 -

FOC-LEN  Origin Optional F20.3 mm - 1998/11/24 -

FOC-POS Origin Common A12 - - 1998/12/14 FITS.#Inst.FOC-POS
FOC-VAL Origin Common F20.3 mm - 1999/03/01 FITS.SBR.FOC-VAL
FRAMEID Instrument Common A12 - - 1998/12/14 -

GAIN Instrument Common F20.3 e/ADU - 1998/12/14 -

HISTORY Comment Optional A60 - - 1998/12/14 -

HST Time Common A12 HST - 1998/12/14 -

HST-END  Time Optional %h12s HST - 1998/11/25 -

HST-STR  Time Optional %12s HST - 1998/11/25 -

IMGROT Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.IMGROT
IMR-END Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.IMGROT
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10.1. AR~y ¥EE

[Dictionary = Basic| (Key Word @ ABC I, % ® 3(3/4): IMR-STR ~ SEEING)

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
IMR-STR  Telescope Optional F20.3  degree - 1999/03/01 FITS.SBR.IMGROT
IMR-TYPE Telescope Optional A20 - - 1999/03/01 FITS.SBR.IMR-TYPE
INR-END Telescope Optional F20.3  degree - 1999/03/01 FITS.SBR.INSROT
INR-STR  Telescope Optional F20.3 degree - 1999/03/01 FITS.SBR.INSROT
INS-VER  Instrument Optional A30 - - 1999/03/01 -

INSROT Telescope Optional F20.3  degree - 1999/03/01 FITS.SBR.INSROT
INST-PA  Instrument Optional F20.3 degree - 1999/03/01 FITS.SBR.INST-PA
INSTRUME Instrument Common A20 - - 1999/03/01 -

LONGPOLE WCS Imaging F20.1 degree 180.0 1999/03/01 Toolkit

LST Time Common A12 LST - 1999/03/01 Toolkit

LST-END Time Optional A12 LST - 1999/03/01 Toolkit

LST-STR  Time Optional A12 LST - 1999/03/01 Toolkit

M2-ANG1  Telescope Optional F20.3 arcmin - 2000/07/07 -

M2-ANG2  Telescope Optional F20.3 arcmin - 2000/07/07 -

M2-ANG3  Telescope Optional F20.3 arcmin - 2000/07/07 FITS.SBR.M2-ANG3
M2-P0S1  Telescope Optional F20.3 mm - 1998/12/14 -

M2-P0S2  Telescope Optional F20.3 mm - 1998/12/14 -

M2-P0S3  Telescope Optional F20.3 mm - 2000/07/07 FITS.SBR.M2-P0S3
M2-TIP Telescope Optional A8 - - 1998/12/10 FITS.SBR.M2-TIP
M2-TYPE Telescope Optional A8 - - 1998/12/10 FITS.SBR.M2-TYPE
MJD Time Common F20.8 day - 1998/12/10 Toolkit

MJD-END  Time Optional F20.8 days - 1999/03/01 Toolkit

MJD-STR  Time Optional F20.8 days - 1999/03/01 Toolkit

N2XIS WwCsS Optional I20 - 2 1999/03/01 Toolkit

N2XIS1 WwCS Optional I20 pixel - 1998/12/10 Toolkit

N2XIS2 WCs Optional 120 - - 1999/03/01 Toolkit

NAS-TAVE Environment Optional F20.2 K - 1999/03/01 -

NAS-TMAX Environment Optional F20.2 K - 1999/03/01 -

NAS-TMIN Environment Optional F20.2 K - 1999/03/01 -

NAS-TSD Environment Optional F20.1 K - 1999/03/01 -

NAXIS FITS Common 120 - - 1999/03/01 Toolkit

NAXIS1 FITS Common I20 pixel - 1999/03/01 Toolkit

NAXIS2 FITS Common I20 - - 1999/03/01 Toolkit

NAXIS3 FITS Optional I20 - - 1999/03/01 -

0BJECT Object Common A30 - - 1998/11/25 FITS.#Inst.0BJECT
0BS-ALOC Telescope Common A12 - - 1999/03/01 FITS.#Inst.0BS-ALOC
0BS-MOD  Instrument Common A30 - - 1999/03/01 -

OBSERVAT Origin Common A20 - NAQJ 1999/03/01 Toolkit

OBSERVER Origin Common A50 - - 1999/03/01 FITS.#Inst.0OBSERVER
OUT-HEND Environment Optional F20.1 % - 1999/03/01 FITS.SBR.0OUT-HUM
OUT-HSTR Environment Optional F20.1 % - 1999/03/01 FITS.SBR.0OUT-HUM
OUT-HUM  Environment Optional F20.1 % - 1999/03/01 FITS.SBR.0OUT-HUM
OUT-PEND Environment Optional F20.2 hpa - 1999/03/01 FITS.SBR.0OUT-PRS
OUT-PRS  Environment Optional F20.2 hpa - 1999/03/01 FITS.SBR.OUT-PRS
OUT-PSTR Environment Optional F20.2 hpa - 1999/03/01 FITS.SBR.OUT-PRS
OUT-TEND Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP
OUT-TMP  Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP
OUT-TSTR Environment Optional F20.2 K - 1999/03/01 FITS.SBR.OUT-TMP
OUT-WEND Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.OUT-WND
OUT-WMAX Environment Optional F20.2 m/s - 1999/03/01 -

OUT-WMIN Environment Optional F20.2 m/s - 1999/03/01 -

OUT-WND  Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.0OUT-WND
OUT-WSTR Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.0OUT-WND
P20JP1 WwCs Optional F20.1 - 0.0 1998/12/10 -

P20JP2 WwCS Optional F20.1 - 0.0 1998/12/10 -

P2iiijjj WCS Optional F20.8 - - 1998/12/10 Toolkit

PCiiijjj WCS Imaging F20.8 - - 1998/12/10 Toolkit

POL-ANGn Polarimetry Optional F20.2 degree - 1999/03/01 -

POLARIZn Polarimetry Polarimetry  A30 - - 1999/03/01 -

PRD-MIN1 Instrument Optional 120 pixel - 1999/03/01 -

PRD-MIN2 Instrument Optional 120 pixel - 1999/03/01 -

PRD-RNG1 Instrument Optional 120 pixel - 1999/03/01 -

PRD-RNG2 Instrument Optional 120 pixel - 1999/03/01 -

PROJP1 WwCsS Optional F20.1 - 0.0 1998/12/10 -

PROJP2 WCS Optional F20.1 - 0.0 1998/12/10 -

PROP-ID Origin Common A8 - - 1998/11/25 FITS.#Inst.PROP-ID
RA Object Common A12 - - 1998/12/14 FITS.SBR.RA
RA2000 Object Common A12 - - 1998/12/14 Toolkit

RADECSYS Object Common A8 - FK5 1998/11/25 Toolkit

RET-ANGn Polarimetry Polarimetry F20.2 degree - 1998/12/14 -

RETPLATn Polarimetry Polarimetry  A30 - - 1998/11/25 -

SECZ Time Optional F20.3 - - 1998/12/14 FITS.SBR.SECZ
SECZ-END Time Optional F20.3 - - 1998/11/24 FITS.SBR.SECZ
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[Dictionary = Basic| (Key Word @ ABC i, % ® 4(4/4): SECZ-STR ~ Z)

Header Category Importance FormatF Unit Recommend RevisedDate Alias
KeyWord (DistributionService)
SECZ-STR Time Optional F20.3 - - 1998/11/24 FITS.SBR.SECZ
SEEING Environment Optional F20.2 arcsec - 1998/12/14 FITS.SBR.SEEING
SIMPLE FITS Common BOOLEAN - T 1998/11/25 Toolkit
SLIT Spectroscopy Spectroscopy A20 - - 1998/12/10 -
SLT-LEN  Spectroscopy Spectroscopy F20.3 arcsec - 1998/12/14 -
SLT-0BJP Spectroscopy Optional F20.3 arcsec - 1998/12/14 -
SLT-PA Spectroscopy Spectroscopy F20.1 degree - 1998/12/14 -
SLT-PEND Spectroscopy Optional F20.1 degree - 1998/12/14 -
SLT-PSTR Spectroscopy Optional F20.1 degree - 1998/12/14 -
SLT-WID  Spectroscopy Spectroscopy F20.3 arcsec - 1998/12/14 -
SLTC-DEC Spectroscopy Optional F20.5 degree - 1998/12/10 -
SLTC-RA  Spectroscopy Optional F20.5 degree - 1998/12/10 -
SLTCPIX1 Spectroscopy Spectroscopy F20.1 pixel - 1998/12/14 -
SLTCPIX2 Spectroscopy Spectroscopy F20.1 pixel - 1998/12/14 -
SV-PRB Telescope Optional F20.3 mm - 1998/12/14 -
TELESCOP Origin Common A30 - - 1998/12/14 FITS.SBR.TELESCOP
TELFOCUS Telescope Common A30 - - 1998/12/14 FITS.SBR.TELFOCUS
TIMESYS Time Common A8 - UTC 1998/12/14 Toolkit
TRAN-END Environment  Optional F20.3 - 1998/12/14 FITS.SBR.TRANSP
TRAN-STR Environment Optional F20.3 - - 1998/12/14 FITS.SBR.TRANSP
TRANSP Environment Optional F20.3 - - 1998/12/14 FITS.SBR.TRANSP
UT Time Common A12 UTC - 1998/12/10 Toolkit
UT-END Time Optional A12 UTC - 1998/12/10 Toolkit
UT-STR Time Optional A12 UTC - 1998/12/10 Toolkit
UT1-UTC Time Optional F20.5 sec - 1998/12/14 FITS.SBR.UT1-UTC
WAV-MAX  Spectroscopy Spectroscopy F20.4 nm - 1998/12/14 -
WAV-MIN  Spectroscopy Spectroscopy F20.4 nm - 1998/12/14 -
WAVELEN  Spectroscopy Spectroscopy F20.4 nm - 1998/12/10 -
WCS-O0RIG WCS Imaging A20 - - 1998/12/10 Toolkit
WEATHER  Environment Optional A30 - - 1998/12/14 FITS.SBR.WEATHER
ZD Time Optional F20.5 degree - 1998/11/24 FITS.SBR.ZD
ZD-END Time Optional F20.5 degree - 1998/11/25 FITS.SBR.ZD
ZD-STR Time Optional F20.5 degree - 1999/03/01 FITS.SBR.ZD

@ Category MHIEAFEE (FEAIEIRHNT)

[Dictionary = Basic] (Category I, % @ 1-1: Comment)

HeaderKeyWord: COMMENT

Category : Comment

Importance : Optional

FormatF : A79

Unit H—

Recommend H

Sample : ’Comment ’

Comment : Comment

DescriptionE : Used for describing the comments about what can not be described by Keyword and
parameters. X

Descriptiond : "y FHIIF =T =R LRI XY TCRIALENZVL I B AV P EGBLZVEAICHV S,

HeaderKeyWord: HISTORY

Category : Comment

Importance : Optional

FormatF : A60

Unit H

Recommend H

Sample : ’QDAS ok’

Comment : History

DescriptionE : Used for describing the history of data analysis and so on performed to the data.

DescriptionJ : M4g%7 — & I1Th L Tk I 7 ILIRREIE,

[Dictionary = Basic] (Category lH, %@ 2-1: Environment)

HeaderKeyWord:
: Environment
: Optional

1 F20.1

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

DescriptionJ

DOM-HEND

o

P 5.4
: Humidity in the dome at exp. end (%)
DescriptionE :

: BHK TR F— 2o NiRE, Bz S—k v b ().

Humidity measured in the dome at the exposure end. Unit is %.

100



[Dictionary = Basic] (Category M,

10.1.

% ? 2-2: Environment(#t))

Unit is hpa.

HR~y SR

HeaderKeyWord: DOM-HSTR

Category : Environment

Importance : Optional

FormatF : F20.1

Unit HA

Recommend i

Sample : 5.3

Comment : Humidity in the dome at exp. start (%)

DescriptionE : Humidity measured in the dome at the exposure start. Unit is .
DescriptionJ : FHPHIAK D F— AWML, HALIZ S—2 > b (),
HeaderKeyWord: DOM-HUM

Category : Environment

Importance : Optional

FormatF : F20.1

Unit :

Recommend i

Sample ¢ 23.1

Comment : Humidity measured in the dome

DescriptionE : Humidity measured in the dome. Unit is ¥%.

DescriptionJ : F—AWTHIEL 7MW, HAIE S—L ¥ b (W),

HeaderKeyWord: DOM-PEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend H

Sample : 645.83

Comment : Dome atm. pressure at exposure end (hpa)

DescriptionE : Atmospheric pressure in the dome at the end of the exposure. Unit is hpa.
Description : B THRiD F—ANEHE, AL hpa,

HeaderKeyWord: DOM-PRS

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend H

Sample : 648.21

Comment : Atmospheric pressure in the Dome (hpa)

DescriptionE : Atmospheric pressure in the Dome. Unit is hpa.
DescriptionJ : B DHIMNAYZRZNCIE X 117 F— 2N TORME, HALIZ hpa,
HeaderKeyWord: DOM-PSTR

Category : Environment

Importance : Optional

FormatF ¢ F20.2

Unit : hpa

Recommend D=

Sample : 645.14

Comment : Dome Atm. pressure at exp.start (hpa)

DescriptionE : Atmospheric pressure in the dome at the start of the exposure.
DescriptionJ : HHIHIAKF D F— ANAIE, HALIZ hpa,

HeaderKeyWord: DOM-TEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample : 273.16

Comment : Temp. in the dome at exp. end (K)

DescriptionE : Temperature measured in the dome/enclosure at the exposure end. Unit is Kelvin (K).
DescriptionJ : W& THHI F— AWNTHIE S NZKMR. HIE 7 LE Y (K,
HeaderKeyWord: DOM-TMP

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend Y

Sample : 273.39

Comment : Temperature measured in the dome (K)

DescriptionE : Temperature measured in the dome/enclosure. Unit is Kelvin (K).
Description] : FEHHOMEIN LKL F— AN THIE S LKl HEAIE 7 LEY (K),
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[Dictionary = Basic] (Category I, % @ 2-3: Environment(#i))

Temperature measured in the dome/enclosure at the exposure start. Unit is Kelvin

X))o

the dome/enclosure during the

the dome/enclosure during the

Nasmyth enclosure.

HeaderKeyWord: DOM-TSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend i

Sample : 273.14

Comment : Temp. in the dome at exp. start (K)

DescriptionE :
(K) ; N 3 S YW N

DescriptionJ : BHIBHIAKFIC F— AN THIE SNz &, HbIE 7 vE v

HeaderKeyWord: DOM-WEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit :m/s

Recommend H

Sample : 10.88

Comment : Wind vel. in dome at exp. end (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure at the exposure end (m/s).

Description] : SR TIRFICHIE L 72 F— L WK (m/s),

HeaderKeyWord: DOM-WMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H

Sample : 8.34

Comment : Max wind vel. in dome during exp. (m/s)

DescriptionE : Maximum wind velocity (m/s) measured inside of
exposure.

DescriptionJ : FHIHIZ F—AWECHIE S e KR, H6713 m/s,

HeaderKeyWord: DOM-WMIN

Category : Environment

Importance : Optional

FormatF : F20.2

Unit :m/s

Recommend i

Sample : 5.22

Comment : Min wind vel. in dome during exp. (m/s)

DescriptionE : Minimum wind velocity (m/s) measured inside of
exposure.

DescriptionJ : BEHHIC F— AN CHIE S L7 /NEGH, Hif713 m/s.

HeaderKeyWord: DOM-WND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H

Sample : 9.12

Comment : Wind velocity in the dome (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure (m/s).

DescriptionJ : F—AWTHEL 728 (m/s),

HeaderKeyWord: DOM-WSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit :m/s

Recommend H

Sample : 10.99

Comment : Wind vel. in dome at exp. end (m/s)

DescriptionE : Wind velocity measured in the dome/enclosure at the exposure start (m/s).

DescriptionJ : EHBHIARHCHEIE L7z F— 2N (m/s),

HeaderKeyWord: NAS-TAVE

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend I

Sample : 274.01

Comment : Averaged Temperature in Nas.enclosure(K)

DescriptionE : The average of the temperature (Kelvin) in the

DescriptionJ : BHHDF A I RENDFIGIRE, FhilEr LE Y (K),
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[Dictionary = Basic] (Category I, % @ 2-4: Environment(#t))

HeaderKeyWord: NAS-TMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend i

Sample : 274.13

Comment : Max temperature in Nasmyth enclosure (K)

DescriptionE : Maximum temperature (Kelvin) in the Nasmyth enclosure.
Descriptiond : BWHHDF A I ABENDREIRE, BMLIZ7LEY (K),
HeaderKeyWord: NAS-TMIN

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend i

Sample : 273.66

Comment : Min temperature in Nasmyth enclosure (K)

DescriptionE : Minimum temperature (Kelvin) in the Nasmyth enclosure.
Descriptiond : BWHHDF A I ABENDORMIRE, HMLIZ 7 LEY (K),
HeaderKeyWord: NAS-TSD

Category : Environment

Importance : Optional

FormatF : F20.1

Unit : K

Recommend H

Sample : 0.3

Comment : Standard Dev. of the Nas. room Temp. (K)

DescriptionE : Standard deviation of the temperature (Kelvin) in the Nasmyth enclosure.
Description] : BHHD T A I AENICE T 2 IRMELMOFHER A, HUIE 7 LEY (K),
HeaderKeyWord: OUT-HEND

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit A

Recommend i

Sample : 5.7

Comment : Outside humidity at exp. end (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure at the exposure end.
DescriptionJ : HEHATIRFIC F— L5HECHIE S 7ML, HAZ S—k > b (D,
HeaderKeyWord: OUT-HSTR

Category : Environment

Importance : Optional

FormatF : F20.1

Unit :

Recommend H—

Sample : 5.5

Comment : Outside humidity at exp. start (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure at the exposure start.
DescriptionJ : FEHPHIAKFIC F— 24MHCHIE S 7, HAZ S—2 ¥ b ().
HeaderKeyWord: OUT-HUM

Category : Environment

Importance : Optional

FormatF ¢ F20.1

Unit A

Recommend .

Sample : 15.3

Comment : Humidity measured outside of dome (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure.
DescriptionJ : F—2A4METHIE I N7 BE, HAE S—k > b D),
HeaderKeyWord: OUT-PEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend H

Sample 1 623.12

Comment : Outside Atmos.press. at exp. end (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure end.
DescriptionJ : B TR F— 2B CHIE S N7 5UE, Hif71d hpa,
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[Dictionary = Basic] (Category I, % @ 2-5: Environment(#t))

HeaderKeyWord: OUT-PRS

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend : =

Sample : 621.45

Comment : Atmospheric pressure outside dome (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure.

DescriptionJ : F—AHMBCHIE S N5 E, HALIE hpa,

HeaderKeyWord: OUT-PSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend i

Sample : 621.32

Comment : Outside Atmos.press. at exp. start (hpa)

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure start.

DescriptionJ : FEHFAMRKIC F— A /HECHIE S L7z KE, HAZIE hpa,

HeaderKeyWord: OUT-TEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample : 274.01

Comment : Outside temperature at exp. end (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure at the exposure end.

DescriptionJ : & THHZ F— AFHBCHIE S Nz Kilk. HAZIE 7 LE Y (K),

HeaderKeyWord: OUT-TMP

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample : 277.39

Comment : Temperature measured outside of dome (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure.

DescriptionJ : F—2ASHECTHIE S K. HAIE 7 LE Y (K),

HeaderKeyWord: OUT-TSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample : 273.44

Comment : Outside temperature at exp. start (K)

DescriptionE : Temperature (Kelvin) measured outside of the dome/enclosure at the exposure start.

DescriptionJ : WHIPBHIAIFIC B — A /HBCHIE S Nz Kilk. HAZIE 7 LE Y (K),

HeaderKeyWord: OUT-WEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H

Sample : 11.24

Comment : Outside wind velocity at exp. end (m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure at the exposure end.

Description] : S TIRFIC F— L5HECHIE S 7o Jilidl, HAZid m/s,

HeaderKeyWord: OUT-WMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend H

Sample ¢ 13.19

Comment : Max Outside wind vel. during exp. (m/s)

DescriptionE : Maximum wind velocity (m/s) measured outside of the dome/enclosure during the
exposure.

DescriptionJ : FHHIUC F— AFHBTHIE S 7 KBEGH, Hi6713 m/s.
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[Dictionary = Basic] (Category I, % @ 2-6: Environment(#t))

HeaderKeyWord: OUT-WMIN

Category : Environment

Importance : Optional

FormatF : F20.2

Unit :m/s

Recommend T o=

Sample : 9.59

Comment : Min Outside wind vel. during exp. (m/s)

DescriptionE : Minimum wind velocity (m/s) measured outside of the dome/enclosure during the
exposure.

DescriptionJ : E&HIHIC F— AR THIE & N7z i/ NaGH, HA71E m/s,

HeaderKeyWord: OUT-WND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend Y

Sample : 6.49

Comment : Wind velocity outside of dome (m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure.

DescriptionJ : F—ASHECHIE SN/ lk, Hi7i3 m/s,

HeaderKeyWord: OUT-WSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit :m/s

Recommend T

Sample : 9.43

Comment : Outside wind velocity at exp. start(m/s)

DescriptionE : Wind velocity (m/s) measured outside of the dome/enclosure at the exposure start.

DescriptionJ : E&MHIBHIAINGIC N — 4 AHECHIE S N7 Jiod, HA71E m/s,

HeaderKeyWord: SEEING

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : arcsec

Recommend i

Sample : 0.34

Comment : StarSize FWHM at telescope focus(arcsec)

DescriptionE : FWHM of the star size at telescope focus. It’ll be measured with autoguider.
Unit is arcsec. o ; e

Description) : YaBifiiiffiic 51 2 24D FWHM, 4 — M A ¥ —Z2HOTIEI NS, HHLIE arcsec,

HeaderKeyWord: TRAN-END

Category : Environment

Importance : Optional

FormatF : F20.3

Unit H

Recommend .

Sample : 0.875

Comment : Sky transparency at the end of exposure

DescriptionE : Sky transparency at the end of exposure

DescriptionJ : & THRFORKZEBRH,

HeaderKeyWord: TRAN-STR

Category : Environment

Importance : Optional

FormatF : F20.3

Unit T -

Recommend i

Sample : 0.875

Comment : Sky transparency at beginning of exp.

DescriptionE : Sky transparency at the beginning of the exposure.

Descriptiond : FHBHIHR D KXIEB,

HeaderKeyWord: TRANSP

Category : Environment

Importance : Optional

FormatF : F20.3

Unit H

Recommend .

Sample : 0.875

Comment : Sky transparency

DescriptionE : Sky transparency

DescriptionJ : WHHOMBN AL E T 2 KKEEHE,
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[Dictionary = Basic] (Category I, % @ 2-7: Environment(#t))

HeaderKeyWord:
: Environment
: Optional

: A30

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

DescriptionE :
DescriptionJ :

WEATHER

. 'CLEAR °
: Weather condition

Weather condition. CLEAR/FINE/nn%CLOUD...?7
KA, CLEAR/FINE/nn%CLOUD. .. 2 2% %,

[Dictionary = Basic| (Category ., % ® 3-1: File)

HeaderKeyWord: BLANK

Category . File

Importance : Common

FormatF . I20

Unit H

Recommend H

Sample : -32768

Comment : Value used for NULL pixels

DescriptionE : Value used to specify the absence of pixel values. BLANK is normally used to fill
out regions of the frame that have not been exposed e.g. because of windowing.

Descriptiond : Y27 kUfEAZ D BLANK fHE % L WA, ZOEZ M EIZERD R WETH 5 LRRI N5,

HeaderKeyWord: BSCALE

Category : File

Importance : Common

FormatF : F20.8

Unit H

Recommend H

Sample : 1.12345678

Comment : Real=fits-value*BSCALE+BZERO

DescriptionE : This keyword shall be used, along with the BZERO keyword, when the array pixel
values are not the true physical values. Equation:
physical_value = BZERO + BSCALE x array_value

Description] : 7 —% DY 7 IEDFEBEOYIHEZ Kb L TO RV, ZDE 7 )L EE FEEOYIME~ZEH S % 72
DIZHVZ, ZoOfix, ¥—7— I BZERO LHICHE TINZ U TOLHNIck kD512,
PpPifiti = BZERO + BSCALE x 7 &Ll

HeaderKeyWord: BUNIT

Category : File

Importance : Common

FormatF : A10

Unit H

Recommend H

Sample : ’ADU ’

Comment : Unit of original pixel values

DescriptionE : The value field shall contain a character string, describing the physical units in
which the quantities in the array, after application of BSCALE and BZERO, are
expressed.

Description] : 7 —%H3KbTRERDOYHAL (¥ —7 — F BSCALE & ¥ —7 — I BZERO I L 2 &Mz fli>oTE s &L
flin6EtHIN%) DML TH Y, XFIITHEZ 5N S,

HeaderKeyWord: BZERO

Category . File

Importance : Common

FormatF : F20.8

Unit H

Recommend e

Sample : 0.00000001

Comment : Real=fits-value*BSCALE+BZERO

DescriptionE : This keyword shall be used, along with the BSCALE keyword, when the array pixel
values are not the true physical values, to transform the primary data array values
to the true values. Equation: physical_value = BZERO + BSCALE x array_value.

Description] : 7 —% DY 7 L )UENEEEOYIEZ KD L TO RV, ZDE 7 )L E FEEEOYFE~ZEH S 5 72

DiIcfveng, ZOEBEXIILITOME) TH 5, WHEH = BZERO + BSCALE x £ 7 &Ll
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[Dictionary = Basic] (Category NI, % ® 3-2: File(#t))

HeaderKeyWord: CDELT1

Category : File

Importance : Common

FormatF : F20.8

Unit : -

Recommend L=

Sample : 0.00001212

Comment : X Scale projected on detector (#/pix)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the CTYPEl keywords with respect to the pixel index,
evaluated at the reference point CRPIX1, in units of the coordinate specified by
the CTYPE1 keyword.

DescriptionJ : ¥—7— F CRPIX1 TROINZHMEEL 7 LV DOMEICE W T+ EZ VB L 2RO, ¥—7—F
CTYPEL THbD I N JEEMEDI I 2RO T,

HeaderKeyWord: CDELT2

Category : File

Importance : Common

FormatF : F20.8

Unit T -

Recommend i

Sample : 0.00001155

Comment : Y scale projected on detector (#/pix)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the CTYPE2 keywords with respect to the pixel index,
evaluated at the reference point CRPIX2, in units of the coordinate specified by
the CTYPE2 keyword.

Descriptiond : ¥—7— F CRPIX2 TEOINZILIEL 7 IV DMEICEWT+L EZ L VBE L 2D, ¥—7—F
CTYPE2 T#b SN2 DM I 2 £ DT,

HeaderKeyWord: CRPIX1

Category : File

Importance : Common

FormatF : F20.1

Unit : pixel

Recommend T

Sample : 512.5

Comment : Reference pixel in X (pixel)

DescriptionE : Pixel position of the reference point along #1 axis. By convention the center of
the pixel is pix.0, pix.b5 gives the right edge of the pixel and (pix-1).5 its left
edge. Origin is (1,1).

DescriptionJ : i 1 Hli/jI COSMIMME T ONMEL, ZOM L TCOHBKTH LA v T v 7 ATED LIIZE/INIURETH
%, E7 VPRI xxx.0, MDY xxx.5. MDY (xxx-1).5 745, JFSIZ (1,1),

HeaderKeyWord: CRPIX2

Category : File

Importance : Common

FormatF : F20.1

Unit : pixel

Recommend : =

Sample : 512.5

Comment : Reference pixel in Y (pixel)

DescriptionE : Pixel position of the reference point along #2 axis. By convention the center of
the pixel is pix.0,pix.5 gives the bottom edge of pixel and (pix-1).5 its top edge.
Origin is (1,1).

DescriptionJ : % 2WlTIM COSHILERDOMELZ, ZDM L TOHBETH LA v T v 7 A TRD LIFENUIETSH
%, E7RIVRED xxx.0, FAiadS xxx.5. D’ (xxx-1) .5 L7425, il (1,1),

HeaderKeyWord: CRVAL1

Category : File

Importance : Common

FormatF : F20.8

Unit T -

Recommend Y

Sample : 29.33333333

Comment : Physical value of the reference pixel X

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the CTYPEl keyword at the reference point CRPIX1.

Description] : ZHELHEL CRPIX1 TP CTYPEL DEREICE T 2HTH )., HE/INBSETRDb I NS,

HeaderKeyWord: CRVAL2

Category : File

Importance : Common

FormatF : F20.8

Unit H

Recommend H—

Sample 1 2.09777TTT

Comment : Physical value of the reference pixel Y

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the CTYPE2 keyword at the reference point CRPIX2.

Description] : ZIHALHET CRPIX2 T CTYPE2 DI K T 2 TH . HE/NESETRDEI NS,
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[Dictionary = Basic] (Category lH, % ® 3-3: File(#t))

HeaderKeyWord: CTYPE1

Category : File

Importance : Common

FormatF : A10

Unit :

Recommend : RA——— AN

Sample : ’RA---TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for X axis. RA---TAN or DEC--TAN for imaging mode, and
WAVELENGTH for dispersion axis of spectroscopy mode.

Description) : JERE#% £ TXFI, WGEENOEEE "RA---TAN> & %\ 1%, *DEC--TAN’ &7& D, Zrt@Elo
513 P WAVELENGTH’ »MfESEX zh%o

HeaderKeyWord: CTYPE2

Category . File

Importance : Common

FormatF : A10

Unit :

Recommend : DEC—— AN

Sample : ’DEC--TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for Y axis. RA---TAN or DEC--TAN for Imaging mode, and
WAVELENGTH for dispersion axis of spectroscopy mode.

Description] : MERE#% XD TXFI, WGEMOLEIE "RA---TAN> & %\ 1%, *DEC--TAN’ &7& D, srt#Eilo
Sifrid WAVELENGTH® 2S5,

HeaderKeyWord: CUNIT1

Category . File

Importance : Common

FormatF : A10

Unit H—

Recommend : degree

Sample : ’degree ’

Comment : Units used in both CRVAL1 and CDELT1

DescriptionE : Physical unit used in both CRVAL1 and CDELT1. ’nm’ is recommended for spectroscopy
mode.

DescriptionJ : 3 1 @i’ b THEDMHEDOHNLTH D, XFINITEZ 5N 5, ZEHRDOG AL *degree’. BREIE
WOLEIE nm HHEREI NS,

HeaderKeyWord: CUNIT2

Category : File

Importance : Common

FormatF : A10

Unit H—

Recommend : degree

Sample : ’degree ’

Comment : Units used in both CRVAL2 and CDELT

DescriptionE : Phy51cal unit used in both CRVAL2 and CDELT2. ’nm’ is recommended for spectroscopy

%uﬂmmml:%ZWﬁﬁbﬁiﬁ@@@ﬁ@iﬁﬁﬁb\X%ﬂ?@i%ﬂéo%@%m@%éﬁ ‘degree’, WRIE
WOLErE Jom’ BHEEEN D,

[Dictionary = Basic] (Category I, % ® 4-1: FITS)

HeaderKeyWord: BITPIX

Category . FITS

Importance : Common

FormatF ¢ 120

Unit H—

Recommend i

Sample : 32

Comment : # of bits storing pix values

DescriptionE : The absolute value specify the number of bits that represent a data value. The only
valid values are: 8, 16 (16-bit integer), 32 (32-bit integer), -32 (IEEE single
precision floating point), -64 (IEEE double prec151on floating point).

DescriptionJ : ¥—17— W)ﬁamﬁﬁ'ci@ D, ZDMEXHEIZ T — Y EDY A X2 RD BRI 61, —2DT—%
Mz RIT sl fioN by FEROT, AHEMHEEIRD 5 DOTHL: 8, 16 (16 Ly MEK),
32 (32 &y MEHD), -32 (ERTERFEVNENED . -64 (FFRSESZT)/ NI

HeaderKeyWord: END

Category : FITS

Importance : Common

FormatF -

ni -

Recommend -

Sample -

Comment i

DescriptionE : This keyword has no associated value. Columns 9-80 shall be filled with ASCII
blanks.

DescriptionJ : ZO¥—7— FidfEzHi7%\>, 9-80 Fllid ASCII #HE %5,
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[Dictionary = Basic] (Category I, % ® 4-2: FITS(ft))

HeaderKeyWord: EXTEND

Category . FITS

Importance : Common

FormatF : BOOLEAN

Unit .

Recommend H

Sample . F

Comment : Presence of FITS Extension

DescriptionE : If FITS file contains extensions, the keyword EXTEND and the value T must appear
in the primary header just after the last NAXISn card image. The presence of this
keyword with the value T in the primary header does not require that extensions be
present.

DescriptionJ : FITS 7 7 A /LS extension ZFf D5 AL, Primary ~y ¥ WIC 2D ¥ —v— F&ildL, iz T
£ 5, GUMEIXRE IR E T % NAXISn DEERTH D, ZOF—7— FOFBSH H,
ZOMEI T TH->TH, FEREITIE extension ZF7- R\, £V ZEbFFIN 5,

HeaderKeyWord: NAXIS

Category . FITS

Importance : Common

FormatF : 120

Unit T -

Recommend Y

Sample : 2

Comment : # of axes in frame

DescriptionE : The value field shall contain a non-negative integer no greater than 999,
representing the number of axes in an ordinary data array. A value of zero
signifies that no data follow the header in the HDU (Header and Data Unit).

Description] : ZD¥—7— FOfiilt 999 i_ii;bi;]fﬁl@%%lff) D, T=FESIF DO ERDT, OfEdY 0
DEEE, 2D FITS HROPICT — I BFEL R L %2R T,

HeaderKeyWord: NAXIS1

Category : FITS

Importance : Common

FormatF . I20

Unit : pixel

Recommend -

Sample 1024

Comment : # of pixels/row

DescriptionE : Number of pixels along the X axis (rows). If NAXIS is equal to O, there should not
be any NAXISn keywords.

Description] : 7 —¥ESIDN 1 WiF D7 — & HWHEEE KD, NAXIS 230 O¥E, NAXISn IIE—VIEHAL Tid% o
7m0,

HeaderKeyWord: NAXIS2

Category . FITS

Importance : Common

FormatF : I20

Unit T -

Recommend -

Sample 1024

Comment : # of rows (also # of scan lines)

DescriptionE : Number of pixels along the Y axis (lines). If NAXIS is equal to O, there should not
be any NAXISn keywords.

DescriptionJ : 7 — ¥ ESIDN 27D 7 — & HWHEZ Kb, NAXIS 30 D¥jEr, NAXISn IIE—VIEHAL Tz o
RN

HeaderKeyWord: NAXIS3

Category : FITS

Importance : Optional

FormatF : I20

Unit T -

Recommend i

Sample ¢ 36

Comment : # of the 3rd axis

DescriptionE : Number of pixels along the Z (3rd) axis. If NAXIS is equal to O, there should not
be any NAXISn keywords.

Description] : 7 — ¥ ESIDN 3WIT DT — & HWHEEE KD T, NAXIS 730 O¥E, NAXISn IIE—YIEHAL Td o
7m0,

HeaderKeyWord: SIMPLE

Category . FITS

Importance : Common

FormatF : BOOLEAN

Unit i

Recommend : T

Sample ¢ T

Comment : Standard FITS format .

DescriptionE : SIMPLE must be equal to T to conform to FITS. This keyword should be appeared at
the top of the HDU.

Description] : 7 7 A LS FITS OBANICHEMNL TWLRfEZ T £ 3%, T2 TIELT T & LaTFUuli s,

774 =~y FEOETFIC T UL 670,
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[Dictionary = Basic] (Category lH, % @ 5-1: Instrument)

HeaderKeyWord: AUTOGUID

Category : Instrument

Importance : Optional

FormatF : A8

Unit H

Recommend H

Sample : ’0FF ’

Comment : Auto Guide ON/OFF

DescriptionE : This keyword shows whether the Auto Guider (AG) was ON or OFF. If the value is ON,
it means that the telescope is tracking by using the AG system.

DescriptionJ : Auto Guider(AG) 2SE4rHIC ON 72> OFF 2% 5ti 3 %, AG 25 ON k1. AG IC X % tracking 2T
TWBHZEKRT 5

HeaderKeyWord: BIN-FCT1

Category : Instrument

Importance : Common

FormatF I20

Unit : pixel

Recommend -

Sample 1

Comment : Binning factor of X axis (pixel)

DescriptionE : Binning factor of X axis (pixel) when reading the data. X means a direction of
NAXIS1.

Description] : 7—#%miA7 LKED X SO =Y 7%, X fllEld ¢CD @ NAXIS1 IZify- 7 J5lf,

HeaderKeyWord: BIN-FCT2

Category : Instrument

Importance : Common

FormatF : 120

Unit : pixel

Recommend -

Sample 1

Comment : Binning factor of Y axis (pixel)

DescriptionE : Binning factor of Y axis (pixel) when reading the data. Y means a direction of
NAXIS2.

Description] : T — %A LD Y AHIOE =Y 7%, Y AHllEid CCD O NAXIS2 iy 751,

HeaderKeyWord: COADD

Category : Instrument

Importance : Optional

FormatF : I20

Unit HE

Recommend H

Sample : 10

Comment : Frame is created by # of sub-exposures

DescriptionE : ’COADD’ shows how many sub-exposures were co-added into a frame. Integration time
of each sub-exposure is shown in ’EXPITIME’. Total integration time of a frame
corresponds to the product of ’EXPITIME’ and this ’COADD’.
(EXPTIME = EXPITIME * COADD) =

DescriptionJ : 1 frame 2Mi#{® sub-exposure % &L HbE7Wh%Zilil %, sub-exposure DR IX
EXPITIME CitliB & 41, EXPITIME & COADD % fNJ ¥ W3 RikiN7e 1 frame DREDWFHICHIG
%, (EXPTIME = EXP1TIME * COADD)

HeaderKeyWord: DET-Ann

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H—

Sample : 0.045

Comment : Relative angle of nn-th detector (deg)

DescriptionE : Angle between nn-th detector and instrument’s standard line (degree)

DescriptionJ : nn # HDMIHAFOEHERIC T 2 IR I G (degree)

HeaderKeyWord: DET-ID

Category : Instrument

Importance : Optional

FormatF ¢ 120

Unit H—

Recommend H

Sample 2

Comment : ID of the detector used for this data

DescriptionE : ID of the detector used for this fits data. The detector can be identified by the
number when the instrument equips multi detectors.

DescriptionJ : BIEDOMINAY 6 % 2 BHKE DLy, YikT — & 2 AL S MBS (ccp) Foiil 1
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[Dictionary = Basic] (Category i, % @ 5-2: Instrument(#t))

HeaderKeyWord: DET-NSMP

Category : Instrument

Importance : Optional

FormatF . 120

Unit .

Recommend -

Sample 1

Comment : # of multi-sampling in an exposure

DescriptionE : number of multi-sampling in an exposure

DescriptionJ : 1 FIOBHFICHEEBIOFTAM L 21T ) &1 Z DB

HeaderKeyWord: DET-Pinn

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : arcsec

Recommend T

Sample : 61.875

Comment : Relative X pos of nn-th detector(arcsec)

DescriptionE : X Position of the nn-th detector center relative from the field center or
instrument standard position

DescriptionJ : HEEMHOMINE Z R DEIEDL A, HIEMMENIE, HEVIE, 74—V F&¥ ¥ =25 nn FHOWH
BOPLALEE O X il G 1) SRR

HeaderKeyWord: DET-P2nn

Category : Instrument

Importance : Optional

FormatF ¢ F20.3

ni : arcsec

Recommend ro-

Sample : 120.125

Comment : Relative Y pos of nn-th detector(arcsec)

DescriptionE : Y Position of the nn-th detector center relative from the field center or
instrument standard position

DescriptionJ : BEfHDIRINGZ R OEEDL AT, HEBEEME, H2\ i, 74—V Fe¥ ¥ =55 nn HHOHH
wOPLAIE T CO Y fil G 2 fil) ST O fLE

HeaderKeyWord: DET-RST

Category : Instrument

Importance : Optional

FormatF : I20

Unit T -

Recommend i

Sample : 2

Comment : reset number before exposure

DescriptionE : Number of detector reset performed before exposure.

Descriptiond : FHENCHHARE Y £y LR,

HeaderKeyWord: DET-SMPL

Category : Instrument

Importance : Optional

FormatF : A20

Unit H

Recommend i

Sample : ’destructive’

Comment : sampling method

DescriptionE : Sampling method of produced image.

Descriptiond : ED LI RNRY—VTT—=F %% 7V v 7 LR T XTI,

HeaderKeyWord: DET-TAVE

Category Instrument

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample 1 121.87

Comment : Average of the detector temperature (K)

DescriptionE : Average of the detector temperature during exposure. Unit is Kelvin (K).

DescriptionJ : MEIHERDFHDWEE, HAMIIIREPFEEZEKL T» 5, HIEr LE Y (K),

HeaderKeyWord: DET-TMAX

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : K

Recommend H

Sample : 121.99

Comment : Max detector temperature during exp. (K)

DescriptionE : Maximum detector temperature during the exposure. Unit is Kelvin (K).

Description) : B OMHIRORERE, BIIE 7 LE Y (K),
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[Dictionary = Basic] (Category I, % @ 5-3: Instrument(#i))

Standard deviation of the detector temperature during the exposure. Unit is Kelvin

HeaderKeyWord: DET-TMED
Category : Instrument
Importance : Optional
FormatF : F20.2
Unit : K
Recommend H
Sample : 121.54
Comment : Median of the detector temperature (K)
DescriptionE : Median of the detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ : FBHOMILEHRED X &7 U, HALIE 7 L E Y (K),
HeaderKeyWord: DET-TMIN
Category : Instrument
Importance : Optional
FormatF : F20.2
Unit : K
Recommend H
Sample : 125.88
Comment : Min detector temperature during exp. (K)
DescriptionE : Minimum detector temperature during the exposure.
DescriptionJ : B OMILIROBRMKIREE, HALIZ 7 LEY (K,
HeaderKeyWord: DET-TMP
Category : Instrument
Importance : Common
FormatF : F20.2
Unit : K
Recommend H
Sample : 165.12
Comment : Detector temperature (K)
DescriptionE : Detectors’ typical (representative) temperature. Unit is Kelvin (K).
DescriptionJ : MRILZRDIREED MK ME (RFEME), HAIE 7 LE Y (K),
HeaderKeyWord: DET-Tnn
Category : Instrument
Importance : Optional
FormatF : F20.2
Unit : K
Recommend H
Sample : 165.13
Comment : nn-th Detector temperature (K)
DescriptionE : nn-th Detectors’ typical (representative) temperature. Unit is Kelvin (K).
DescriptionJ : nn % HDMHEHRE D MAI 2l (L), HMIZ 7 LvEe Y
HeaderKeyWord: DET-TSD
Category : Instrument
Importance : Optional
FormatF . F20.2
ni : K
Recommend H
Sample : 0.21
Comment : Standard Dev. of the detector temp (K)
DescriptionE :
(X) . R o o .
Description) : P OMHIHREOEHERA, BAIZ 7 LE Y (K),
HeaderKeyWord: DET-VER
Category : Instrument
Importance : Optional
FormatF : A30
Unit H
Recommend H
Sample : ’Ver.1-c-2’
Comment : Detector control command script name
DescriptionE : Detector control command script name
DescriptionJ : MHERHIa < K227 Y 7+ D 4Hi,
HeaderKeyWord: DETECTOR
Category : Instrument
Importance : Common
FormatF : A20
Unit H—
Recommend H
Sample : ’CCD0001
Comment : Name of the detector/CCD
DescriptionE : Name/Identification of the detector/CCD.
DescriptionJ : CCD FHOMHARD A
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[Dictionary = Basic] (Category i, % ® 5-4: Instrument(#t))

HeaderKeyWord: DETPXSZ1

Category : Instrument

Importance : Optional

FormatF : F20.4

Unit : mm

Recommend =

Sample : 0.0401

Comment : Detector pixel size in axisl (mm)

DescriptionE : Detector pixel size in first axis (NAXIS1). Unit is mm.

DescriptionJ : MUPERDLE il (NAXIS1) SO E 7 L)L A X, HA71E mm,

HeaderKeyWord: DETPXSZ2

Category : Instrument

Importance : Optional

FormatF : F20.4

Unit :mm

Recommend H

Sample : 0.0399

Comment : Detector pixel size in axis2 (mm)

DescriptionE : Detector pixel size in second axis (NAXIS2). Unit is mm.

DescriptionJ : MEHERDH 2 (NAXIS2) AMIDOE 7 v L% A4 X, HAIE mm,

HeaderKeyWord: EFP-MIN1

Category Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend Do

Sample : 5

Comment : Start X pos. of effective area (pix)

DescriptionE : Start pixel position of effective data region in first axis(NAXIS1).
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ : £ 1 i (NAXIS1) FHIDERIFIROIIAY 7 VALE, BRFIRE 34— N—2 % v VHEEEE 40,
RIEOWHE & U2 IR T

HeaderKeyWord: EFP-MIN2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend H

Sample : 10

Comment : Start Y pos. of effective area (pix)

DescriptionE : Start pixel position of effective data region in second axis(NAXIS2).
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ : 2 2l (NAXIS2) JFRIDHATEBMOBIIG Y 7 WAE, AR E (34— =2 % » VHgE & £ 0,
Kkl GUHEEZ T,

HeaderKeyWord: EFP-RNG1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend H

Sample 1 1024

Comment : X Range of overscan area (pix)

DescriptionE : Range of effective data region in first axis(NAXIS1). Unit is pixel.
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ : #5 1#ifi (NAXIS1) HHIDHFEMD E 7 L VEATOKRE &, HHFEBE 34— -2 % v V%2 & £
m, KIEDHEHZ & LHRZ T

HeaderKeyWord: EFP-RNG2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend T -

Sample : 1024

Comment : Y Range of overscan area (pix)

DescriptionE : Range of effective data region in second axis(NAXIS2). Unit is pixel.
Effective data region means the region excluding overscan region and includes the
information from the sky.

DescriptionJ : £ 21ifi (NAXIS2) HHDERFIHD 7 VI TORE X, ARIFIRE 34— N—2A ¥ v VHIRZ & F

mo, KIEDH#HZ & OHEZ 157,
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[Dictionary = Basic] (Category I, % @ 5-5: Instrument(#i))

HeaderKeyWord: EXP-ID

Category : Instrument

Importance : Common

FormatF : A12

Unit H

Recommend H

Sample : CACE00000231

Comment : ID of the exposure this data was taken

DescriptionE : ID of an exposure this data was taken. Effective for multi detectors. First 3
characters represent instrument. The 4th character is ’E’. Remaining 8 digits are
sequential number. The representation of first 3 characters are the same with for
FRAMEID.

Description] : ZODT7—¥DIoNAHBL2ZRDT ID Hig, EHOMLRIIW LTI D ID FSMBMlbNs, RAID 3
XTRBHERZERD T, 4 XFHIZFEIOE, RY DO SHOBFTELHT2RKDT, BAD 3XTFD
Fit 7% FRAMEID LU,

HeaderKeyWord: FLT-Ann

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : degree

Recommend H

Sample : 6.12

Comment : Inclination of nn-th Filter (degree)

DescriptionE : Inclination of the nn-th filter reference to optical axis. Unit is degree.
When filter surface is normal to optical axis, this value is 0.0.

Description] : nn HH®D 7 4 V¥ — DN 5 ML, HALILE (degree), OJEDRHINGIE 7 4 V& —HIDNEZL
T3,

HeaderKeyWord: FILTERnn

Category : Instrument

Importance : Optional

FormatF : A30

Unit H—

Recommend H

Sample : ’FILTER:R’

Comment : Filter name/ID

DescriptionE : Filter/Grism name/ID in nn-th filter wheel which is used in the exposure.

Description] : nn HHD 7 4 V¥ —F A4 —)LIZA> T3, BINCIHIN 7 4 VY —F 7137 ) XL DAIF,
nn 13 2 HiDREEL,

HeaderKeyWord: FRAMEID

Category : Instrument

Importance : Common

FormatF : A12

Unit H—

Recommend H

Sample : CACA00000478

Comment : Image sequential number

DescriptionE : Sequential number identifying the frame. First 3 characters represent instrument.
The 4th character is ’A’ for raw data or ’Q’ for reduced data. The following 8
digit is for a sequential number.

Description] : 7 L —A%i#HT 270D L F5, RO 3IXFIEBMEEELZ KD, 4 XFHIBET -5 13087,
PG A IE Q2 B, BY D BHIOBT ML FSE2ERDT.

HeaderKeyWord: GAIN

Category : Instrument

Importance : Common

FormatF : F20.3

Unit : e/ADU

Recommend H

Sample : 1.456

Comment : AD conversion factor (electron/ADU)

DescriptionE : AD conversion factor of the detector. Unit is electron/ADU.

DescriptionJ : MRM#RD A/D ZHDIREL, HALIE electron/ADU,

HeaderKeyWord: INS-VER

Category : Instrument

Importance : Optional

FormatF : A30

Unit HE

Recommend H

Sample : ’FOCAS-HO1CO1MO1FO1’

Comment : Version of the instrument /control-soft

DescriptionE : INS-VER describes a version of both the instrument hardware and control-software,
including the detector control-software (Messia) and version of FITS keyword
dictionary. B

DescriptionJ : BUHEEDON—FEBLUHIEY 7 by =z 70oN—Y a 35S s, £7, ceO Y 7+ =7

(Messia) DN—3 a Y FITS fEEDON—YavbEHEngd,
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[Dictionary = Basic] (Category I, % ® 5-6: Instrument(#t))

HeaderKeyWord: INST-PA

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H—

Sample : 89.999

Comment : P.A. of Instrument flange (degree)

DescriptionE : Position Angle of the instrument flange (degree). This value will be used for
calculating the Slit P.A. and CCD P.A. The angle is O in north direction and 90
degree in east.

DescriptionJ : fJIZEE 7 7 Y D fi{ifl (Position Angle:P.A.), AY v b & CCD DAMMAZEHT Z2DIflib
N5, HAIIEL (degree) T, L2z 0L L, HZ 90 LT3,

HeaderKeyWord: INSTRUME

Category : Instrument

Importance : Common

FormatF : A20

Unit T -

Recommend H

Sample : ’0HS ’

Comment : Name of instrument

DescriptionE : Character string representing the name of the instrument.

DescriptionJ : BUNAEIE DA Z Kb 33X,

HeaderKeyWord: 0BS-MOD

Category : Instrument

Importance : Common

FormatF : A30

Unit .

Recommend H

Sample : ’Imaging °’

Comment : Observation Mode

DescriptionE : Observation Mode of the data taken (Spectroscopy, Imaging, Imaging-Polarimetry,
Spectro-Polarimetry, etc.). The value is defined by Instrument Developers.

Description] : 7 — ¥ HUSROBLIE — FH5iA X115 (Spectroscopy, Imaging, Imaging-Polarimetry,
Spectro-Polarimetry, etc.). fHIZEEFEEIERT 5,

HeaderKeyWord: PRD-MIN1

Category : Instrument

Importance : Optional

FormatF : 120

Unit : pixel

Recommend -

Sample 1

Comment : Start X pos. of partial readout (pix)

DescriptionE : If the CCD data is taken by partial readout, this keyword shows a start X-position
of partial readout. The value presents a physical CCD pixel where a partial readout
is started (greater than 0).

DescriptionJ : ¥A#HAML 7T —#ICEWT CCD LoFAaM LG X MEZ/RY, 22T X &id NAXISL #hiih->
g, @aEeAth L2 LRk, BRaY 1 ths, bLE=ZV 72 LABATL, COHHOfHR
A L 2B d % coD RoPBINE 7 e L riEE R D T,

HeaderKeyWord: PRD-MIN2

Category : Instrument

Importance : Optional

FormatF . 120

Unit : pixel

Recommend -

Sample 1

Comment : Start pos Y of partial readout (pix)

DescriptionE : If the CCD data is taken by partial readout, this keyword shows a start Y-position
of partial readout. The value presents a physical CCD pixel where a partial readout
is started (greater than 0).

Description : #i7#AHIL 7 —#IC8\WT cCD hoFHA Al Ll v (iEZ R4, 22T v Lid NAXIS2 filcif-
7T, EaBiA L E La vk, a1 LAs, bLEZY 2 LAGATY, JOHADMHEIE
FAM L 2B 2 ccD LoWBII Y 7 e VLEEZRD T,

HeaderKeyWord: PRD-RNG1

Category : Instrument

Importance : Optional

FormatF ¢ 120

Unit : pixel

Recommend i

Sample 1 2048

Comment : X Range of the partial readout (pix)

DescriptionE : If the data is taken by partial readout, this keyword shows a range of partial
readout along a X-direction. The value is a actually CCD range being used for
data. PRD-RNG1 = BIN-FCT1 * EFP-RNG1. o

DescriptionJ : #irmiA L 7 —#ICE T PRD-MINL (CCD ho#fsriis it LB X f7iE) 225 D NAXISL D

RALLOERT, ©=r 72 LigaTh, ZOBEHOEIEHEALL %27 % ccd LoYEIy
¥k )Vig#%bH LT3, PRD-RNG1 = BIN-FCT1 * EFP-RNG1
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[Dictionary = Basic] (Category I, % @ 5-7: Instrument(#i))

HeaderKeyWord:
: Instrument

: Optional

. I20

: pixel

1024

: Y range of the partial readout (pix)
DescriptionE :

Category
Importance

FormatF
Unit
Recommend
Sample
Comment

DescriptionJ :

PRD-RNG2

If the data is taken by partial readout, this keyword shows a range of partial
readout along a Y-direction. The value is a actually CCD range being used for

data. PRD-RNG2 = BIN-FCT2 * EFP-RNG2.

sy L7 — 4128\ T PRD-MIN2 (CCD EomamAH LBG Y (7E) 25D NAXIS2 JiD
AL LDIEERYT, ©=v 7% Licht ZDEHDfEIRFAM L ZF % ccD Lo

Y2 & )ViE%EF#b L Tw»5, PRD-RNG2 = BIN-FCT2 * EFP-RNG2

[Dictionary = Basic] (Category M.

Z ?D 6-1: Object)

HeaderKeyWord: DATA-TYP

Category : Object

Importance : Common

FormatF : A30

Unit H

Recommend -

Sample ’BIAS ’

Comment : Type / Characteristics of this data

DescriptionE : This keyword describe a data type/characteristics.
/OBJECT/BIAS/DARK/DOMEFLAT/SKYFLAT/INSTFLAT/COMPARISON/STANDARD_STAR/. . .

DescriptionJ : HUF7 — % Offiffi% G4 %, /0BIJECT/BIAS/DARK/DOMEFLAT/SKYFLAT/INSTFLAT/COMPARISON
/STANDARD_STAR/. ..

HeaderKeyWord: DATASET

Category : Object

Importance : Object

FormatF : A20

Unit H

Recommend -

Sample ?098003d1021°

Comment : ID of an observation dataset

DescriptionE : ID of an observation dataset

DescriptionJ : #lll7—% %ty @ ID, I DHIFHIIEL THIERZR» S#RE. H2 0 IE7 L —L4Rawy Fos
TA=FELTERAZINS,

HeaderKeyWord: DEC

Category : Object

Importance : Common

FormatF : A12

Unit .

Recommend -

Sample : 7-01:23:45.67°

Comment : DEC of pointing (+/-DD:MM:SS.SS)

DescriptionE : Declination of telescope pointing. This value is based on an EQUINOX of observer’s
target table. Notice that this value dose NOT show accurate field center of the
1nstrumen

Description] : LLaBHEAMBEOMRFT, AIXIEE EQUINOX ICEHBS N T2, H3 L bBIEEORE b & —8
T2 HEIE 0,

HeaderKeyWord: DEC2000

Category : Object

Importance : Common

FormatF : A12

Unit H

Recommend -

Sample : 7+20:00:12.34°

Comment : DEC(J2000) of pointing (+/-DD:MM:SS.SS)

DescriptionE : Declination of pointing based on J2000 equinox. If telescope control system is
based on the J2000, this value is equals to the value of keyword DEC. Notice that
this value dose NOT show accurate field center of the instrument. i

DescriptionJ : 77A J2000 (CHEYLL 7-7k#%, & LIEH EQUINOX IZ J2000 AHHV S 4LTwind, DEC L [HUfiE &
%%, &3 L SBIHEREOREFTHL &~ 2 0Bk,
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10.1. AR~y ¥EE

Z ? 6-2: Object)

HeaderKeyWord: EQUINOX

Category : Object

Importance : Common

FormatF : F20.1

Unit : year

Recommend -

Sample 1 1999.01

Comment : Standard FK5 (years)

DescriptionE : Epoch of the mean equator and equinox of the coordinate system used to express the
WCS mapping (FK5) .

DescriptionJ : FEIRm ORI L 2 257, Z MEHLMEL LT, RA, DEC 2~y ¥ HICEEib T 2,

HeaderKeyWord: OBJECT

Category : Object

Importance : Common

FormatF : A30

Unit H

Recommend -

Sample ’3C120 ’

Comment : Target Description

DescriptionE : Identification of object observed.

DescriptionJ : BLHINRREDHIF, &5 \ik, FilT

HeaderKeyWord: RA

Category : Object

Importance : Common

FormatF : A12

Unit HE

Recommend -

Sample : 201:01:02.003°

Comment : RA of telescope pointing (HH:MM:SS.SSS)

DescriptionE : Right Ascension of telescope pointing. This value is based on an EQUINOX Notice

hat this value dose NOT show accurate field center of an_instrum

DescriptionJ : Lﬁﬁmﬂpﬁﬁﬁf S7RIGIHE EQUINOX IZERINT w5 %?Lbﬁ@tf®ﬁﬁ*b —%
THMEIFE O,

HeaderKeyWord: RA2000

Category : Object

Importance : Common

FormatF : A12

Unit H

Recommend -

Sample : 721:54:32.123°

Comment : RA(J2000) pointing (HH:MM:SS.SSS)

DescriptionE : Right Ascension of pointing based on J2000 equinox. If telescope control system is
based on the J2000, this value is equals to the value of keyword RA. Notice that
this value dose NOT show accurate field center of rumen N

Descriptiond : Z7hi J2000 IZHERL L 7o SoatSids 0 O AR, M\?L%Eﬂurﬁﬂﬂ @?ﬁﬁqﬂ/u 3T BT R,

HeaderKeyWord: RADECSYS

Category : Object

Importance : Common

FormatF : A8

Unit i

Recommend : FKb5

Sample : ’FK5 ’

Comment : The equatorial coordinate system

DescriptionE : The equatorial coordinate system used at observatory. FK5 is the default system at
SUBARU.

Description] : T1&2 THWT\» 2 22 MEER DR, HEXE(H, FK5,

[Dictionary = Basic| (Category i, Z® 7-1: Origin)

HeaderKeyWord:
: Origin
: Optional
: F20.2

Category
Importance

FormatF
Unit
Recommend
Sample
Comment

DescriptionE :
DescriptionJ :

F-RATIO

©6.12
: Monochromatic F-Ratio of the camera

Monochromatic F-Ratio of the instrument camera.

HEED F fH,
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[Dictionary = Basic] (Category lH, % ® 7-2: Origin(i))

HeaderKeyWord: FOC-LEN

Category : Origin

Importance : Optional

FormatF : F20.3

Unit :omm

Recommend H

Sample : 100000.111

Comment : Focal length of the telescope (mm)

DescriptionE : Focal length of the telescope.

DescriptionJ : i LUHRE,

HeaderKeyWord: FOC-POS

Category : Origin

Importance : Common

FormatF : A12

Unit H—

Recommend H

Sample : ’CASSEGRAIN’

Comment : Focus where the instrument is attached

DescriptionE : Focus name where the instrument is attached. /PRIME/CASSEGRAIN/NASMYTH-IR
/NASMYTH-OPT/COUDE/

Description] : BIIEEMLIEE I N TV 2 A

HeaderKeyWord: FOC-VAL

Category : Origin

Importance : Common

FormatF : F20.3

Unit : mm

Recommend .

Sample : 100000.254

Comment : Encoder value of the focus unit (mm)

DescriptionE : Position of the telescope focus unit (secondary mirror, prime focus unit).

Description] : HEFOGMICHHINL 2=y F DL,

HeaderKeyWord: OBSERVAT

Category : Origin

Importance : Common

FormatF : A20

Unit H

Recommend : NAOJ

Sample : ’NAOJ ’

Comment : Observatory

DescriptionE : Observatory where the data was taken. Recommended values are ’NAOJ ’ or
’Natl.Astr.Obs.Japan’.

DescriptionJ : 7 —% OHUF I N7 @B, NAOJ > & 5\, Natl.Astr.0Obs.Japan’ ZfiH 22 &,

HeaderKeyWord: OBSERVER

Category : Origin

Importance : Common

FormatF : A50

Unit H—

Recommend H

Sample : ’G.KOSUGI, et al.’

Comment : Name(s) of observer(s)

DescriptionE : This keyword shows the name(s) of observer(s) who took the data.

Description] : ¥4i%7 — % ZHS L 7-8IE (/v —7),

HeaderKeyWord: PROP-ID

Category : Origin

Importance : Common

FormatF : A8

Unit H

Recommend H

Sample : 2098003

Comment : Proposal ID

DescriptionE : Proposal ID of the observation.

DescriptionJ : f#ll7'm X —+) 1D,

HeaderKeyWord: TELESCOP

Category : Origin

Importance : Common

FormatF : A30

Unit H

Recommend -

Sample : ’Subaru ’

Comment : Telescope/System which Inst. is attached

DescriptionE : Subaru / Hilo Software Simulator / Hilo Optical Simulator
/ Mitaka Software Simulator / Mitaka Optical Simulator

DescriptionJ : 7 — FHUSFICHHEA I N7 HwisH - > A7 L4, Subaru / Hilo Software Simulator

/ Hilo Optical Simulator / Mitaka Software Simulator / Mitaka Optical Simulator,
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[Dictionary = Basic] (Category I, % @ 8-1: Polarimetry)

HeaderKeyWord: POL-ANGn

Category : Polarimetry

Importance : Optional

FormatF : F20.2

Unit : degree

Recommend D=

Sample : 45.01

Comment : P.A. of n-th Polarizer (degree)

DescriptionE : Position Angle (degree) of the n-th Polarizer. The angle for the north is O degree,
and increases for eastwardrotation. e

DescriptionJ : fEHT Dy F INIALEM, LGM2Z 0L L, HED ICHMT 2, HLlE degree,

HeaderKeyWord: POLARIZn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit T -

Recommend -

Sample : ’Polarizer01’

Comment : Identifier of n-th Polarizer

DescriptionE : Name or identifier of n-th Polarizer.

DescriptionJ : n#&HODRLRETDAIISH 5\ 13 1D,

HeaderKeyWord: RET-ANGn

Category : Polarimetry

Importance : Polarimetry

FormatF : F20.2

Unit : degree

Recommend T

Sample : 30.12

Comment : P.A. of n-th Retarder Plate (degree)

DescriptionE : Position angle of n-th Retarder Plate

Description] : n#&HHODEEM DMK, H{7lX degree,

HeaderKeyWord: RETPLATn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit T -

Recommend H

Sample : ’Retarder01’

Comment : Identifier of n-th Retarder Plate

DescriptionE : Name or identifier of n-th Retarder Plate for Polarimetry

DescriptionJ : n#&HHDWEREMDAHIH %1% 1D,

[Dictionary = Basic| (Category I, % ® 9-1: Spectroscopy)

HeaderKeyWord: APERTURE

Category : Spectroscopy

Importance : Optional

FormatF : A30

Unit .

Recommend -

Sample ’Aperture01’

Comment : Identifier of the entrance aperture

DescriptionE : This keyword shows an ID of the aperture mask. Detailed parameters of the aperture
mask can be seen in an aperture list which is provided by the instrument group.

DescriptionJ : JH\> 5417z Aperture mask O ID %GR T %, % Aperture DFfflZ N7 X —F 12D\ TSI K EIMIEEE
7N —THBHET % Aperture List ZSHDH,

HeaderKeyWord: APT-SIZE

Category : Spectroscopy

Importance : Optional

FormatF : F20.3

Unit : arcsec

Recommend i

Sample : 0.805

Comment : Diameter of the aperture (arcsec)

DescriptionE : This keyword shows a diameter of the aperture mask (arcsec). Detailed parameters of
the aperture mask (e.g. shape and size) can be seen in an Aperture list which will
be provided by the instrument group. (See also ’APERTURE’.)

DescriptionJ : Aperture DEFEDKE I ZFART %, HILIZ arcsec, 7L > Aperture DIFREIFRFET L ICHEX

1% Aperture list ZZMD, (APERTURE DI H 2D H)

119



10.

TIXBBIRD FITS ¥ —7 — FEEEH

[Dictionary = Basic] (Category I, % ® 9-2: Spectroscopy (L))

HeaderKeyWord: APTC-DEC

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H

Sample : 138.28976543

Comment : DEC of the aperture center (degree)

DescriptionE : This keyword shows a declination of the aperture center (degree). A position
described by ’APTC-RA’ and this ’APTC-DEC’ corresponds to that on the detector
described by ’APTCPIX1’ and ’APTCPIX2’. (See ’APTCPIX1’ and ’APTCPIX2’)

DescriptionJ : Aperture HUL® Dec. Zilihd %, Hifi7lx degree, Z#1L APTC-RA TaliR I L2 {7EALY, Mgk T
I% APTCPIX1, APTCPIX2 (W9 %, (APTCPIX1,APTCPIX2 b D)

HeaderKeyWord: APTC-RA

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H

Sample : 23.45678901

Comment : RA of the aperture center (degree)

DescriptionE : ’APTC-RA’ shows a right ascension of the aperture center (degree). A position
described by ’APTC-DEC’ and this ’APTC-RA’ corresponds to a position on the
detector described by ’APTCPIX1’ and ’APTCPIX2’. (See ’APTCPIX1’ and ’APTCPIX2’)

DescriptionJ : Aperture /D@ R.A. 25087 2, Hif7ld degree, T#lLL APTC-DEC CTrlib I % friEd, s b
Cld APTCPIX1, APTCPIX2 IZXJEd %, (APTCPIX1,APTCPIX2 bZH D)

HeaderKeyWord: APTCPIX1

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend H—

Sample : 511.5

Comment : Aperture center projected on det.(pix)

DescriptionE : This keyword shows a position on the detector where a ray of ’WAVELEN’ come from
the aperture center was dropped. This is written in a unit of pixel along the first
axis described by NAXIS1 keyword.

DescriptionJ : Aperture H/D2» 5 K7z WAVELEN DYEHVES 2 MH#h LofiE% Gl 3 %, NAXIS1 Cilib &3
IR - 7T, B2 pixel,

HeaderKeyWord: APTCPIX2

Category : Spectroscopy

Importance : Optional

FormatF ¢ F20.1

Unit : pixel

Recommend : =

Sample : 511.5

Comment : Aperture center projected on det.(pix)

DescriptionE : This keyword shows a position on the detector where a ray of ’WAVELEN’ come from
the aperture center was dropped. This is written in a unit of pixel along the
second axis described by NAXIS2 keyword.

DescriptionJ : Aperture H/[2» 5 K72 JE WAVELEN DYEDED 2 Mt EOMEZ Gl 3 %, NAXIS2 Chtid& i3
St > 7T, HfLIX pixel,

HeaderKeyWord: DISPAXIS

Category : Spectroscopy

Importance : Spectroscopy

FormatF 120

Unit -

Recommend -

Sample 1

Comment : Dispersion axis in frame

DescriptionE : The number of axis (n of NAXISn) along to dispersion.

DescriptionJ : A7 FIVOITHUTIAIDEIFS (NAXISn @ n IZHIE)

HeaderKeyWord: DISPERSR

Category : Spectroscopy

Importance : Spectroscopy

FormatF : A20

Unit H

Recommend H

Sample : ’Grismb00-6400’

Comment : Identifier of the disperser used

DescriptionE : Identifier (Name, grooves, etc.) of the disperser used.

DescriptionJ : fiflL T 350 HEET AN L
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[Dictionary = Basic] (Category i, % ® 9-3: Spectroscopy(iit))

HeaderKeyWord: SLIT

Category : Spectroscopy

Importance : Spectroscopy

FormatF : A20

Unit .

Recommend -

Sample ’Longs1it03’

Comment : Identifier of the entrance slit used

DescriptionE : Identifier (Name, etc.) of the entrance slit used.

DescriptionJ : L CTWw23 R Y v I DA

HeaderKeyWord: SLT-LEN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 65.255

Comment : Length of the slit used (arcsec)

DescriptionE : Length of the slit used. (arcsec)

DescriptionJ : A Y v M ZRKIRMEICHIE L 72 & EDXEMINERE (arcsec)

HeaderKeyWord: SLT-0BJP

Category : Spectroscopy

Importance : Optional

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 30.254

Comment : Object position on the slit (arcsec)

DescriptionE : Object’s position on the slit (arcsec). The zero point is defined for each
instrument. , . - .

Descriptiond : AV v b LOKEDAE (A Y v MR ->7 050D, RAIZEHEEGEZ LICED 5,

HeaderKeyWord: SLT-PA

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : degree

Recommend i

Sample : 33.3

Comment : Slit Position Angle (degree)

DescriptionE : Typical position angle of the slit during exposure (degree). O degree for the
north, and increased for the east direction.

Description] : WHHDAY v + OB ZRAESMA, L2 0L L, HED I METEbIN S,

HeaderKeyWord: SLT-PEND

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : degree

Recommend H—

Sample 1 32.2

Comment : Slit PA at exposure end (degree)

DescriptionE : Position angle of the slit at the end of exposure (degree). The method of defining
the angle is the same with ’SLT-PA’.

Description : B TIRDR Y v + OALiEfM, MEEDEHIL SLT-PA’ IZ[H L,

HeaderKeyWord: SLT-PSTR

Category : Spectroscopy

Importance Optional

FormatF F20.1

Unit degree

Recommend T

Sample : 34.4

Comment : Slit PA at exposure start (degree)

DescriptionE : Position angle of the slit at the start of exposure (degree). The method of
defining the angle is the same with ’SLT-PA’.

DescriptionJ : FEHBHIRIRFD R Y v  OALIEM, fAIEDFEHIL SLT-PA’ IZ[H L,

HeaderKeyWord: SLT-WID

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend D=

Sample : 0.155

Comment : Width of the slit used (arcsec)

DescriptionE : Width of the slit used. (a{csec)

DescriptionJ : RERHNCHEF LD R Y v ME (arcsec)
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[Dictionary = Basic] (Category I, % @ 9-4: Spectroscopy (#it))

HeaderKeyWord: SLTC-DEC

Category : Spectroscopy

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : 188.73662

Comment : slit center DEC at the EQUINOX (degree)
DescriptionE : DEC corresponding to slit center described by the EQUINOX (degree)
DescriptionJ : EQUINOX T/RENDZTMTOHOAY v FHL DR
HeaderKeyWord: SLTC-RA

Category : Spectroscopy

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : -12.58243

Comment : slit center RA at the EQUINOX (degree)
DescriptionE : RA corresponding to slit center described by the EQUINOX (degree).
DescriptionJ : EQUINOX T/RENZFRTDAY v F LD
HeaderKeyWord: SLTCPIX1

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : pixel

Recommend T o=

Sample : 512.5

Comment : Slit center projected on detector(pixel)
DescriptionE : Slit center projected on detector at WAVELENGTH for the axis 1 (pixel)
DescriptionJ : &M% [CO WAVELEN (X H 7R E A Y v FHRLIHYS T 2 00E, & 1Eic>wT,
HeaderKeyWord: SLTCPIX2

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.1

Unit : pixel

Recommend i

Sample : 512.5

Comment : Slit center projected on detector(pixel)
DescriptionE : Slit center projected on detector at WAVELENGTH for the axis 2 (pixel)
DescriptionJ : Mihds kTO WAVELEN IC&H 7 2% & A Y v bl § 27, 28 2T hic2ow»T,
HeaderKeyWord: WAV-MAX

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend H—

Sample : 6522.1234

Comment : Longest wavelen. focused on detector(nm)
DescriptionE : Longest wavelength focused on the detector (am).
DescriptionJ : MHERIZE > T\ %R DRAH,

HeaderKeyWord: WAV-MIN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend : =

Sample : 6585.5432

Comment : Shortest wavelen.focused on detector (nm)
DescriptionE : Shortest wavelength focused on the detector (nm) .
DescriptionJ : MRHIERICE 5 T %R DiR/IME,

HeaderKeyWord: WAVELEN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend H

Sample : 655.3278

Comment : Wavelength at detector center (nm)

DescriptionE : Central wavelength of focused on the detector (um).
DescriptionJ : Bl N7 —% OHhlJERE
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[Dictionary = Basic| (Category I, %@ 10-1: Telescope)

HeaderKeyWord:
: Telescope
: Optional
: F20.3
: degree

P 11.244
: ADC PA during exposure (degree)

Category
Importance

FormatF
Unit
Recommend
Sample
Comment

ADC

DescriptionE : Typical position angle of atmospheric dispersion compensator during exposure
(degree) .

DescriptionJ : H&HIH K5 HUAlifE e D ALiE f D WY 2 fH, (degree)

HeaderKeyWord: ADC-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend T

Sample : 12,929

Comment : ADC PA at exposure end (degree)

DescriptionE : Position angle of atmospheric dispersion compensator at the end of exposure
(degree) .

DescriptionJ : B TRORK I HAHESOOLEM, (degree)

HeaderKeyWord: ADC-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 12,989

Comment : ADC PA at exposure start (degree)

DescriptionE : Position angle of atmospheric dispersion compensator at the start of exposure
(degree) .

DescriptionJ : EEHBHIRKRE O RR I EGHEZR DO OLIESM,

HeaderKeyWord: ADC-TYPE

Category : Telescope

Importance : Optional

FormatF : A20

Unit T -

Recommend i

Sample : ’BLUE ’

Comment : ADC name/type if used

DescriptionE : Identifier of atmospheric dispersion compensator used (BLUE, NONE).

DescriptionJ : JH\» 67 K&y Bl 2 OfE%, (BLUE, NONE)

HeaderKeyWord: AG-PRB1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend Y

Sample : 256.234

Comment : AG Probe position (r:mm,x:mm)

DescriptionE : First axis component of auto guider’s probe position(mm). (CASS/NAS:r:mm, PF:x:mm).

Description] : A — bAA & —DIEDE 1 #iKsr (mm), FEATIEXI, ZOMBOER IR NEZEEKT 5,

HeaderKeyWord: AG-PRB2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 25.234

Comment : AG Probe position (Theta:degree, y:mm)

DescriptionE : Second axis component of auto guider probe position(CASS/NAS:Theta:degree,PF:y:mm).

DescriptionJ : A — b4 & —DMEDH 20Ky, EEATRY A, ZOMOERTRIFHEGAZFEKRT 5.

HeaderKeyWord: ALT-END

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend i

Sample : 78.12345

Comment : Altitude at exposure end (degree)

DescriptionE : Altitude of telescope pointing at exposure end (degree).

DescriptionJ : HHHE TIRFOMIMA, MLl degree. LRI 7 L — L DEEIE, RKEBIE TR O,

123



10. TIEBBE%D FITS ¥ —7 — FNirEHE

[Dictionary = Basic] (Category I, % ® 10-2: Telescope(ifit))

HeaderKeyWord: ALT-STR

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend i

Sample : 78.15678

Comment : Altitude at start exposure (degree)

DescriptionE : Altitude of telescope pointing at exposure start (degree).

DescriptionJ : BN TIRFDMIMA, ML degree, ZHEN 7 L — L DG, A OFEHFALG DI,

HeaderKeyWord: ALTITUDE

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : 78.23456

Comment : Altitude of telescope pointing (degree)

DescriptionE : Typical altitude of telescope pointing (degree).
eXposure. -

DescriptionJ : @Il BTN ZAfy, B DTN E T 2 M E L,

HeaderKeyWord: AO-FREQ

Category : Telescope

Importance : Optional

FormatF : I20

Unit : Hz

Recommend H

Sample : 10

Comment : frequency of A0 loop (Hz)

DescriptionE : Frequency of AOQ control (Hz). Times per second the deformable mirror was
transformed. . e , N

DescriptionJ : A0 DlfHl GRIHIIE) AIEE (Hz), WAME 2 | BEICLH I ¥/ (=ImAfE) M,

HeaderKeyWord: AO-TIP

Category : Telescope

Importance : Optional

FormatF : A8

ni H

Recommend H

Sample : 0N ’

Comment : Action of AO tip-tilt Mirror (ON/OFF)

DescriptionE : Action of AO tip-tilt Mirror (ON/OFF)

DescriptionJ : A0 @ tip-tilt BZ{FHII¥/0Edr (B, fli: *0N

HeaderKeyWord: AO-WFS

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit H—

Recommend H

Sample :1.2111177

Comment : sigma of residual wave front??

DescriptionE : sigma of residual wave front??

Description] : Y x—7 70 by ¥ —TOMIEHRDTEE??

HeaderKeyWord: AZ-END

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : -23.45678

Comment : Azimuth angle at exposure end (degree)

DescriptionE : Azimuth angle of telescope when an exposure ends (degree). North is O, East is 90
degree.

DescriptionJ : BRI THRDINf, ZHEN 7 L —L0BE1E, REBEHOK TIOTAMA, JLod o B, 2% 90 L,

HeaderKeyWord: AZ-STR

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : 23.56789

Comment : Azimuth angle at exposure start (degree)

DescriptionE : Azimuth angle of telescope when an exposure begins (degree). North is 0, East is 90
degree.

Descriptiond : BB DO AN, LEBEH 7 L —2 084813, RYUOBRH OGO A, JLhY 0 B, H2¥ 90

I,
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[Dictionary = Basic] (Category I, % ® 10-3: Telescope(iit))

HeaderKeyWord: AZIMUTH

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend T

Sample : 23.51111

Comment : Azimuth of telescope pointing (degree)

DescriptionE : Typical azimuth angle of the telescope during the exposure (degree). North is O,
and East is 90.

DescriptionJ : &M AR T0f, LAY 0 B, HAY9 0, B OIS E T 2 HMANEE L v,

HeaderKeyWord: IMGROT

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit . degree

Recommend H

Sample : 45.998

Comment : Angle of the Image Rotator (degree)

DescriptionE : This keyword shows a typical angle of the Image Rotator during the exposure
(degree). (See ’IMR-END’ and ’IMR-STR’.) The angle for the north is O, and
increases for eastwardrotation. The range of the angle is from 0 to 360 degree.

DescriptionJ : Image Rotator DM OMMNAMEL GRS %5, Hif7ld degree, (IMR-END, IMR-STR HZHD
o dLDFTAD 0 JE, WY THIMG 2. HOHIFHIZ 0 A5 360 BETH %,

HeaderKeyWord: IMR-TYPE

Category : Telescope

Importance : Optional

FormatF : A20

Unit H

Recommend i

Sample : ’RED ’

Comment : Identifier of the image rotator

DescriptionE : This keyword shows a kind of the Image Rotator used for the observation. ’RED’,
’BLUE’, ’IR’ indicate the Image Rotators for opt-red wavelength, opt-blue
wavelength, and IR wavelength, respectively. If the Image Rotator is not used, the
value is ’NONE’. )

Description] : il I T\ % Image rotator DFEMZFIRT 5, ML L Tid RED(WHRM) . BLUE(HIEIH D).
IR(FRHHH) B K OV NONE(rotator % L) 3% 5,

HeaderKeyWord: IMR-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 45.954

Comment : Image rotator angle at end (degree)

DescriptionE : This keyword shows an angle of the Image Rotator (degree) at the end of the
exposure. (See also ’IMGROT’)

DescriptionJ : B TIRATD, Image Rotator DJEMNED S DAELFIWMT 5, HIIX degree, MAEDERIC
D\ Tk IMGROT 22D &,

HeaderKeyWord: IMR-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend .

Sample 1 46.229

Comment : Image rotator angle at start (degree)

DescriptionE : This keyword shows an angle of the Image Rotator (degree) at the beginning of the
exposure. (See also ’IMGROT’)

Description] : FEHBAMRINGFK T, Image Rotator DFURNIED S DMEEFLRT 2, Hif7ld degree, FAEDERIC
DWW IMGROT 2Z2HDZ &,

HeaderKeyWord: INR-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : -23.456

Comment : Instrument Rotator angle at end (degree)

DescriptionE : Angle of instrument rotator at the end of the exposure (degree).

DescriptionJ : FEIH& IO instrument rotator [MlEfy, ZHEN 7 L —LDLAEIE, REBHOK TIROMIEEA,
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[Dictionary = Basic] (Category I, % ® 10-4: Telescope(ifit))

HeaderKeyWord: INR-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 14.567

Comment : Instrument Rotator angle at Start (deg)

DescriptionE : Angle of instrument rotator at the start of the exposure (degree).

DescriptionJ : FHFAMRINGG instrument rotator [MIfify, ZEFEH 7 L —LDLAE, RIOHBFAMGKO LA,

HeaderKeyWord: INSROT

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend : -

Sample : -23.444

Comment : Typical inst. rot. angle at exp.(degree)

DescriptionE : Typical angle of instrument rotator during the exposure (degree).

DescriptionJ : FINRFDOIUNAY instrument rotator [MIfEfl, FaiBla: & & T IRDHFIRZIC KT 2 Al f 23
LW,

HeaderKeyWord: M2-ANG1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend H

Sample : 0.015

Comment : Theta X of the M2 (arcmin)

DescriptionE : X-direction Angle of the secondary mirror (arcmin).

Descriptiond : % 28D X HADAE (arcmin),

HeaderKeyWord: M2-ANG2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend i

Sample : 0.026

Comment : Theta Y of the M2 (arcmin)

DescriptionE : Y-direction Angle of the secondary mirror (arcmin).

Descriptiond : #H2#HDY HIADME (arcmin)

HeaderKeyWord: M2-ANG3

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend i

Sample : 0.026

Comment : Theta Z of the M2 (arcmin)

DescriptionE : Z-direction Angle of the secondary mirror (arcmin).

Descriptiond : 25 28iD Z HAID AL (arcmin)

HeaderKeyWord: M2-P0S1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend T o=

Sample : 5.123

Comment : X-Position of the M2 (mm)

DescriptionE : X-direction Position of the secondary mirror (mm).

DescriptionJ : % 28D X FMIDAE (mm)

HeaderKeyWord: M2-P0S2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend I

Sample : 0.023

Comment : Y-Position of the M2 (mm)

DescriptionE : Y-direction Position of the secondary mirror (mm).

DescriptionJ : 28D Y HMDHLE (mm)
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[Dictionary = Basic] (Category NI, % @ 10-5: Telescope(iit))

HeaderKeyWord:
: Telescope

: Optional

: F20.3

©mm

: 0.023

: Z-Position of the M2 (mm)

Category
Importance
FormatF
Unit
Recommend
Sample

Comment

M2-P0S3

DescriptionE : Z-direction Position of the secondary mirror (mm).

DescriptionJ : 28D Z M DALE (mm)

HeaderKeyWord: M2-TIP

Category : Telescope

Importance : Optional

FormatF : A8

Unit H

Recommend -

Sample ’OFF ’

Comment : Tip/Tilt of the Secondary Mirror (ON/OFF)

DescriptionE : Tip-Tilt of the secondary mirror (ON/OFF).

DescriptionJ : %5 28i® Tip-Tilt DFHHE (ON/OFF)

HeaderKeyWord: M2-TYPE

Category : Telescope

Importance : Optional

FormatF : A8

Unit H

Recommend -

Sample : ’0pt ’

Comment : Type of the Secondary Mirror (Opt/IR)

DescriptionE : Type of the Secondary Mirror (Opt/IR)

DescriptionJ : 5 28OS (0pt/IR)

HeaderKeyWord: 0BS-ALOC

Category : Telescope

Importance : Common

FormatF : A12

Unit H

Recommend -

Sample ’0OBSERVATION’

Comment : Allocation mode for_ Instrument

DescriptionE : The status of the allocation mode for Instrument. This keyword describes whether
the instrument is in Observing or Stand-by mode.

DescriptionJ : BLHIEEEDHLD I REE (BUHAMREE THEEFI T 2 IR CRIEENIC D 2 DO KH) 2R
TIH, BEHLEEDS EHESNIC 5 > C b 7 — & OIUED IR 0T, BEEORBLZ KT 525 A
b5, WY+ MEIZ. STAND-BY & OBSERVATION,

HeaderKeyWord: SV-PRB

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend -

Sample 10.598

Comment : SV Probe position (mm)

DescriptionE : This keyword shows the (radius) position of slit viewer’s probe. The value of 0
corresponds to center of optical axis and unit is in mm.

DescriptionJ : Slit Viewer Probe D& (FFAMIESY) Zitidhd 2, FRIEIEHHOTH D Bl mm, S1it Viewer
@ probe DfL{EIX 1 RILTRDLI NS,

HeaderKeyWord: TELFOCUS

Category : Telescope

Importance : Common

FormatF : A30

Unit T -

Recommend -

Sample >CASSEGRAIN’

Comment : Focus where a beam is reachable

DescriptionE : Focus where a beam is reachable. /PRIME/CASSEGRAIN/NASMYTH-IR/NASMYTH-OPT/COUDE/

DescriptionJ : KD 6 DNAEDHEFIZENET 2 h 2 i, H(Y 45X PRIME, CASSEGRAIN, NASMYTH-IR,

NASMYTH-OPT, COUDE, FOC-POS kM9 % Z & T, HWEICHKPH W TWEnEF v 7 TE S,
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[Dictionary = Basic| (Category W, % @ 11-1: Time)

HeaderKeyWord: AIRM-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit H—

Recommend H

Sample :1.221

Comment : Air mass at exposure end

DescriptionE : Air mass when an exposure ends.

DescriptionJ : WK THRIORLE, LHEBENOLAIZ, REBHOKTIRZLO RS HE,

HeaderKeyWord: AIRM-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit HE

Recommend H

Sample :1.224

Comment : Air mass at exposure start

DescriptionE : Air mass when an exposure begins.

DescriptionJ : WA O KGR, LHEELOLEIE. RYDOBELOHIRRZ O K5,

[Dictionary = Basic] (Category MH, Z® 11-2: Time(#i))

HeaderKeyWord: AIRMASS

Category : Time

Importance : Common

FormatF : F20.3

Unit H—

Recommend H

Sample :1.223

Comment : Typical air mass during exposure

DescriptionE : Typical air mass during the exposure.

DescriptionJ : EEHIHDMMNZ KGR, BHITOTIRGR, &5 i, BHPHFAORKESEE L v,

HeaderKeyWord: DATE-0BS

Category : Time

Importance : Common

FormatF : A10

Unit : UTC

Recommend H

Sample 1 71998-09-14°

Comment : Observation start date (yyyy-mm-dd)

DescriptionE : UTC date at the beginning of the exposure. Format : yyyy-mm-dd

DescriptionJ : EEHFAMADKE KD HIE, HALIX UTC T, yyyy-mm-dd DB E T 2,

HeaderKeyWord: EXP1TIME

Category : Time

Importance : Optional

FormatF : F20.3

Unit : sec

Recommend H—

Sample : 0.015

Comment : Exposure time of a frame(sec)

DescriptionE : ’EXPITIME’ shows an integration time (sec) of each sub-exposure. Total integration
time of a frame is accumulated by this ’EXPITIME’ and ’COADD’ which shows how many
sub-exposures were coadded. (’COADD’ and ’EXPTIME’). (EXPTIME = EXP1TIME * COADD)

DescriptionJ : %4 O sub-exposure DN ZFINRT 2, Hif7IE sec, 1 frame H7: ) DFEFIEHIE Z D EXPITIME
& BB coADD DR L 7%, (COADD,EXPTIME b ZH{l) (EXPTIME = EXPATIME * COADD)

HeaderKeyWord: EXPTIME

Category : Time

Importance : Common

FormatF : F20.2

Unit : sec

Recommend H

Sample : 1234.56

Comment : Total integration time of the frame(sec)

DescriptionE : ’EXPTIME’ shows an integration time [sec] of a frame. If a frame was made from
some sub-exposures, the ’EXPTIME’ corresponds to the product of ’EXPITIME’ and
’COADD’ . (EXPTIME = EXPITIME * COADD)_ . .

DescriptionJ : CDT7 —F D, 1 frame H7: ) DI ZFIA S %, HifZld sec, 1 frame 4% sub-exposure D&

LE&bETH 554 EXPTIME |X EXPAITIME & COADD Off &% L % %, (EXPTIME= EXP1TIME * COADD)
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[Dictionary = Basic] (Category I, % ® 11-2: Time(#t))

HeaderKeyWord:
: Time

: Common

: Al12

: HST

: 714:25:00.012°

: Typical HST at exposure (HH:MM:SS.SSS)

Category
Importance

FormatF
Unit
Recommend
Sample

Comment

HST

DescriptionE : Typical Hawaii Standard Time of exposure (HH:MM:SS.SSS). A middle time of the
exposure is recommended.

DescriptionJ : FAHTOMAY Hawaii Standard Time (VA RYERE), ERHBAMA L& T DPITONT A R Z |
LHEBEH O AT, ROEHIFN & i OBHHE T OPIICE T 27 A BHER DS E L,

HeaderKeyWord: HST-END

Category : Time

Importance : Optional

FormatF : H12s

Unit : HST

Recommend .

Sample : 714:27:00.012°

Comment : HST at exposure end (HH:MM:SS.SSS)

DescriptionE : Hawaii Standard Time when an exposure ends (HH:MM:SS.SSS).

DescriptionJ : B TR Hawaii Standard Time (N7 A HEHERD), ZEBHOLAG L, REHBHET ORA,

HeaderKeyWord: HST-STR

Category : Time

Importance : Optional

FormatF : %12s

Unit : HST

Recommend H

Sample : 214:23:00.012°

Comment : HST at exposure start (HH:MM:SS.SSS)

DescriptionE : Hawaii Standard Time when an exposure begins (HH:MM:SS.SSS).

Description] : BHHHIAIGOD Hawaii Standard Time (/N7 A BRER}), LEBHOLAIZ. BYIOHE LA ORI,

HeaderKeyWord: LST

Category : Time

Importance : Common

FormatF : A12

Unit : LST

Recommend -

Sample ’00:25:00.012°

Comment : Typical LST during exp. (HH:MM:SS.SSS)

DescriptionE : Typical Local Sidereal Time during the exposure (HH:MM:SS.SSS). A middle time of
the exposure is recommended.

DescriptionJ : ZEIHDIAN Local Sidereal Time CHMI/FEEN:), H—EEIHOHAICIZFZ G L& T OHRIC
B 2 ERER 2, SEEHOSE I, RO & K& OB T OhEICE T 2 )5 fER
KDSEE L\,

HeaderKeyWord: LST-END

Category : Time

Importance : Optional

FormatF : A12

Unit : LST

Recommend H

Sample : 700:27:00.012°

Comment : LST at end of exposure (HH:MM:SS.SSS)

DescriptionE : Local Sidereal Time at the end of the exposure (HH:MM:SS.SSS). ) )

DescriptionJ : #HA&KTIRFD Local Sidereal Time (HuW/AF{HZERF), ZEHEEHDOLEIF. MMEHK TR OELERS,

HeaderKeyWord: LST-STR

Category : Time

Importance : Optional

FormatF : A12

Unit : LST

Recommend -

Sample : 700:23:00.012°

Comment : LST at start of exposure (HH:MM:SS.SSS)

DescriptionE : Local Sidereal Time at start of the exposure (HH:MM:SS.SSS). )

DescriptionJ : ZEHBHIARGD Local Sidereal Time (M/FfEENR), LEBHOLAE L. RADB LG S Ly

D e R,
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[Dictionary = Basic] (Category lH, % ® 11-3: Time(#i))

HeaderKeyWord: MJD

Category : Time

Importance : Common

FormatF : F20.8

Unit . day

Recommend : -

Sample : 51137.01789537

Comment : Modified Julian Date at typical time

DescriptionE : Modified Julian Date at typical time during the exposure. MJD=JD-2400000.5
(JD Julian Date) )

DescriptionJ : hHLIJG)HiiELJu’JtcH%ﬂJ B 2BIELY Y AH, MID 3 MID = 1Y 7 A H-2400000.5 &£ EHINT
w5, THEG, 2 80 X5 ISRERT 5 03 BEIEGIC X - TER,

HeaderKeyWord: MJD-END

Category : Time

Importance : Optional

FormatF : F20.8

Unit : days

Recommend : =

Sample : 51137.01789537

Comment : Modified Julian Date at the end of exp.

DescriptionE : Modified Julian Date at the end of the exposure. MJD=JD-2400000.5 (JD:Julian Date)

DescriptionJ : BN TIRRICEIT 2EIELY 7 AH

HeaderKeyWord: MJD-STR

Category : Time

Importance : Optional

FormatF : F20.8

Unit . days

Recommend T -

Sample : 51137.01789537

Comment : Modified Julian Date of the start exp.

DescriptionE : Modified Julian Date at the start of the exposure. MJD=JD-2400000.5 (JD:Julian

DescriptionJ : E!é.’:ljf}ﬂﬁ“ﬂ#, RICEB T BEIELY 7 AH

HeaderKeyWord: SECZ

Category : Time

Importance : Optional

FormatF : F20.3

Unit H

Recommend H

Sample : 1.026

Comment : SEC(Zenith Distance) at typical time

DescriptionE : A secant of zenith distance at typical time of exposure. A middle time of the
exposure is recommended.

DescriptionJ : BHHPOMAN sec z (RIEHFiDR A v ), BHBREKRTORRRZICE T 2%, S EEH 7
L — L DGAICIE, BYIDE GG & B OB T O PlERLIC B T 2 E0H £ L v,

HeaderKeyWord: SECZ-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit H

Recommend H

Sample :1.027

Comment : SEC(Zenith Distance) at exposure end

DescriptionE : A secant of zenith distance at exposure end time.

Description] : WK TID sec z CKEMED LAV b)), LEHEH7 L —20541F, RKBEKTRO sec Z,

HeaderKeyWord: SECZ-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit H

Recommend H

Sample : 1.025

Comment : SEC(Zenith Distance) at exposure start

DescriptionE : A secant of zenith distance at exposure start time.

DescriptionJ : THBHIAIGD sec z (RIEMEDO LAY V), LEEN 7 L —208461, BYOBILHKERD sec Z,

HeaderKeyWord: TIMESYS

Category : Time

Importance : Common

FormatF : A8

Unit H

Recommend . UTC

Sample : ’UTC ’

Comment : Time System used in the header

DescriptionE : Explicit time scale specification of the Telescope. UTC is default/defined time
system for SUBARU.

DescriptionJ : INXIROEEME, §132 CIREEESE, *UTC i
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[Dictionary = Basic] (Category I, % ® 11-4: Time(#t))

HeaderKeyWord:
: Time

: Common

: A12

. UTC

: 700:25:36.160°

: HH:MM:SS.SSS typical UTC at exposure

Category
Importance

FormatF
Unit
Recommend
Sample
Comment

UT

DescriptionE : UTC at typical time (for example, middle) of exposure (format HH:MM:SS.SSS).

DescriptionJ : M ZMRET 2 WA X)) KD uTe, JEE HH:MM:SS.SSS

HeaderKeyWord: UT-END

Category : Time

Importance : Optional

FormatF : Al12

Unit . UTC

Recommend T -

Sample : 700:25:37.660°

Comment : HH:MM:SS.SSS UT at end of the exposure

DescriptionE : Coordinated Universal Time at the end of the exposure (HH:MM:SS.SSS).

DescriptionJ : B TIFIZE T % UTC

HeaderKeyWord: UT-STR

Category : Time

Importance : Optional

FormatF : Al12

Unit : UTC

Recommend .

Sample : 700:25:34.660°

Comment : HH:MM:SS.SSS UTC at start exposure time

DescriptionE : Coordinated Universal Time at start of the exposure (HH:MM:SS.SSS).

DescriptionJ : WHBHIRIGZIIC KT % UTC

HeaderKeyWord: UT1-UTC

Category : Time

Importance : Optional

FormatF : F20.5

Unit : sec

Recommend H—

Sample : 0.43893

Comment : difference between UT1 and UTC

DescriptionE : Difference between U?l and UTC. This value is used for calculating LST.

DescriptionJ : UT1 & UTC M7, LST DilEICHVw 613,

HeaderKeyWord: ZD

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend L=

Sample : 12.34567

Comment : Zenith Distance at typical time (degree)

DescriptionE : Zenith Distance at typical time in exposure (degree). A middle time of the exposure
is recommended. N , N

Descriptiond : @&t HMIZKTHEE, #HBAM &M T OPRRZICE T 2 KERHZ, ZEHEH7 L - L0856
W2id, IO T HGHIR & R OB T ORI 1) 5 KIEMEESSE E L v,

HeaderKeyWord: ZD-END

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample 1 12.34577

Comment : Zenith Distance at exposure end (degree)

DescriptionE : Zenith Distance at the exposure end time (degree).

DescriptionJ : WM& THFOKIAMME, LEBMN 7 L — L0543, m&OBHHET RO KIEHEHE,

HeaderKeyWord: ZD-STR

Category : Time

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend H

Sample : 12.34557

Comment : Zenith Distance at exp. start (degree)

DescriptionE : Zenith Distance at the exposure start time (degree).

Descriptiond : BHBHAIFOKIFEEEE, SEBEH 7 L — L2084, RAIOBHHPHIG S o KIERE,
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[Dictionary = Basic| (Category W, % ® 12-1: WCS)

HeaderKeyWord: C2ELT1

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend Y

Sample : 0.00001233

Comment : Size projected to detector pix.X(degree)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the C2YPEl keywords with respect to the pixel index,
evaluated at the reference point C2PIX1, in units of the coordinate specified by
the C2YPE1 keyword.

DescriptionJ : ¥—7— F C2PIX1 TROINZHMEL 7 LV DMEICE W T+L EZ VL KD, ¥—7—F
C2YPE1 TEb SN D JEMEDH T 2R b T,

HeaderKeyWord: C2ELT2

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend e

Sample : 0.00001234

Comment : Size projected on detector Y-axis (deg)

DescriptionE : The value is a floating point number giving the partial derivative of the
coordinate specified by the C2YPE2 keywords with respect to the pixel index,
evaluated at the reference point C2PIX2, in units of the coordinate specified by
the C2YPE2 keyword.

DescriptionJ : ¥—7— F C2PIX2 THROINZHMEL 7 L L DMEICE W T+ 7 2 VBT L 72RO, ¥—7—F
C2YPE2 THb I N2 EEHOM I 2 £ DT,

HeaderKeyWord: C2NIT1

Category : WCS

Importance : Optional

FormatF : A8

Unit H

Recommend : degree

Sample : ’degree ’

Comment : Units used in both C2VAL1 and C2ELT

DescriptionE : Physical unit used in both C2VAL1 and C2ELT1. ‘’degree ’ is recommended for the
2nd WCS for spectroscopy/polarimetry.

DescriptionJ : '§|§2 WCS D 1 BT HMRED THEDHEEMEORITH D, XFITEZ SN S, 470 - GO
Bitr, B2 Wes & LTld "degree  MMEBEXN 3,

HeaderKeyWord: C2NIT2

Category : WCS

Importance : Optional

FormatF : A8

Unit i

Recommend : degree

Sample : ’degree ’

Comment : Units used in both C2VAL2 and C2ELT2

DescriptionE : Physical unit used in both C2VAL2 and C2ELT2. ’degree °’ is recommended for the
2nd WCS for spectroscopy/polarimetry.

DescriptionJ : £ 2 WCS D% 2Hi/i 2% D T HEEDELHED I TH H, XFHNTEZ 505, o - B D
Ba. B2 WCS & LTIE ’degree  MMEREINS,

HeaderKeyWord: C2PIX1

Category : WCS

Importance : Optional

FormatF ¢ F20.1

Unit : pixel

Recommend i

Sample : 512.5

Comment : Reference pixel X on detector (pixel)

DescriptionE : Slit projected pixel position of the reference point along #1 axis in the spectro-
scopy/polarimetry mode. By convention the center of the pixel is pix.0, pix.5
gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).

Description] : %2 WCS RANDSM S OBINBEIERE 1 A TOfE, 2o wes R4k, 406 - i<ty v +

YA T 77 LD CCD LADEGEALE R IEHEIOR T 720
E 7 VAEDS pix. 5, FHidY (pix-1).5 LT 5,

Vs, flifED7z 7 2 Fb% pix. 0,
JRA (1,1,

132



10.1. AR~y ¥EE

[Dictionary = Basic] (Category I, % ® 12-2: WCS(#t))

HeaderKeyWord:
: WCS

: Optional

: F20.1

: pixel

: 512.5

: Reference pixel Y on detector (pixel)

Category
Importance

FormatF
Unit
Recommend
Sample
Comment

C2PIX2

DescriptionE : Slit projected pixel position of the reference point along #2 axis in the spectro-
scopy/polarimetry mode. By convention the center of the pixel is pix.0, pix.5
gives the right edge of the pixel and (pix-1).5 its left edge. Origin is (1,1).

DescriptionJ : 2 WCS RIIDSH A DOMILEEARE 2 Wi Tofi, o wes Rk, 45006 - Btz Y v ¢
RFAT 755D CCD _EADBEEAEE FHEICRT oIt o s, BFEDHE 7 L% pix. o,
Y72 VGNDS pix.5, FHRAY (pix-1).5 &5, A (1,1),

HeaderKeyWord: C2VAL1

Category : WCS

Importance : Optional

FormatF F20.8

Unit degree

Recommend D=

Sample : 188.73662083

Comment : Physical value of ref. pixel X (degree)

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the C2YPEl keyword at the reference point C2PIX1.

DescriptionJ : 2 WCS R THIHILUES C2PIX1 @ C2YPEL DMEIERICEK T B, Z D wes RFid. 6 - il
TAY v bRFAT 755D CCD LADEEMIEL EMICR T i /lvons,

HeaderKeyWord: C2VAL2

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend D=

Sample : 12.48544329

Comment : Physical value of ref. pixel Y (degree)

DescriptionE : The value field shall contain a floating point number giving the value of the
partial coordinate specified by the C2YPE2 keyword at the reference point C2PIX2.

DescriptionJ : i 2 WCS R THIHILUES C2PIX2 D C2YPE2 DIEIERICK T B, I D wes RFZ. 26 - il
TAY v b RFAT 775D CCD LADEEMIIEL EMICR T /lvon s,

HeaderKeyWord: C2YPE1

Category : WCS

Importance : Optional

FormatF : A8

Unit H

Recommend : RA---TAN

Sample : ’RA---TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for #1 axis in 2nd WCS. °’RA---TAN’ or ’DEC--TAN’ is
recommended for spectroscopy/polarimetry mode.

DescriptionJ : 52 WCS 2 1 PRI DEREA % b T3LTH, 43T — 2 DU 2 WCS DHEriE PRA---TAN’ H 5\ I,
'DEC--TAN’ MM I3,

HeaderKeyWord: C2YPE2

Category : WCS

Importance : Optional

FormatF : A8

Unit i

Recommend : DEC--TAN

Sample : ’DEC--TAN’

Comment : Pixel coordinate system

DescriptionE : Type of projection used for #2 axis in 2nd WCS. °’RA---TAN’ or ’DEC--TAN’ is
recommended for spectroscopy/polarimetry mode.

DescriptionJ : £ 2 WCS 2§ 2 FEEEM D RS % b TXFF, 3T — 2 D 2 WeS DHEriE PRA---TAN’ H %\ I,
'DEC--TAN’ MRS 3,

HeaderKeyWord: LONGPOLE

Category : WCS

Importance : Imaging

FormatF : F20.1

Unit : degree

Recommend 180.0

Sample 180.0

Comment : The North Pole of standard system (deg)

DescriptionE : The north pole of the standard system in the native system (degree).

DescriptionJ : JRFTERIHIMEELRICE T 2 KEREAED LMD T (degree) , BRIGBINICHIES 2 TAN ZHADH;4 (3 180.0

BEELTRY,
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[Dictionary = Basic] (Category lH, % ® 12-3: WCS(#i))

HeaderKeyWord: N2XIS

Category : WCS

Importance : Optional

FormatF : I20

Unit H

Recommend H

Sample 2

Comment : Dimension of axes in 2nd WCS

DescriptionE : Dimension of the 2nd WCS

Description] : RV v F D% wes THBT % & ZDWOH, WH 2, FiIEE—FTHwoNn3,

HeaderKeyWord: N2XIS1

Category : WCS

Importance : Optional

FormatF : I20

Unit : pixel

Recommend HE

Sample : 1024

Comment : # of pixels/row for slit projection

DescriptionE : Number of pixels along the X axis of the slit projection.

Descriptiond : AV vy MO % wes TRk T % & o x i G 1 i) SomEFER, FIMEE—FTHw 63,

HeaderKeyWord: N2XIS2

Category : WCS

Importance : Optional

FormatF : I20

Unit HE

Recommend HE

Sample : 1024

Comment : # of scan lines for slit projection

DescriptionE : Number of pixels along the Y axis of the slit projection.

DescriptionJ : AV v bD#¥%E wes TidlT % £ F o Y il GF 2h) HAomigEs, EicoXE—FcHwsnz,

HeaderKeyWord: P2iiijjj

Category : WCS

Importance : Optional

FormatF : F20.8

Unit HE

Recommend H

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix for spectroscopy: iii and jjj are the axis
nqmbers, 091 or 002. B -

Description] : 7 — % DMIFEMHMERLR D & EAPCEILEEZED B < DICH & 15 21751, Eicmte— oI n
%,

HeaderKeyWord: P20JP1

Category : WCS

Importance : Optional

FormatF : F20.1

Unit H

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the first axis

DescriptionE : Projection type of the X (1-st) axis for slit projection: fixed to 0.0

Descriptiond : AU v FDOFEIZOWT, W ODOEFIETRIEL 2587 X =5 D XCGE 1) BiFAOfE, Ficak
E—FCfiflzng,

HeaderKeyWord: P20JP2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit H

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the second axis

DescriptionE : Projection type of the Y (2-nd) axis for slit projection: fixed to 0.0

Descriptiond : AV vy FDOEEIZOVT, W ODOEMIECTHEL %5587 X =5 D Y 2) il RofE, st

E—-Fofifiang,

HeaderKeyWord: PCiiijjj

Category : WCS

Importance : Imaging

FormatF : F20.8

Unit H

Recommend -

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix: iii and jjj are the axis numbers, 001 or 002.
Description] : 7 — % OMIFEMEMERER D 6 EACEELZHLY IR < DITH W &N 5 EHUTH, PCi_j DL DA,

CDi_j & DILAFEITIHEE,
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[Dictionary = Basic] (Category I, % ® 12-4: WCS(%t))

HeaderKeyWord: PROJP1

Category : WCS

Importance : Optional

FormatF : F20.1

Unit i

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the first axis

DescriptionE : Projection type of the X (1-st) axis: fixed to 0.0
DescriptionJ : JRITERMIEEEED & PHIEEEND WV { DD DRFETRIEE 2 5, /87 X —F D XCE 1) Wi O,
PRRBUANC NS % TAN 2T 0.0

HeaderKeyWord: PROJP2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit D=

Recommend : 0.0

Sample : 0.0

Comment : Projection type of the second axis

DescriptionE : Projection type of the Y (2-nd) axis: fixed to 0.0
DescriptionJ : JRFTERMIEEEED: & PHIHEEEND W { DD DRFETRIEE 2 5, /87 X —F D YO 2) il OfE,
PRERBIIC WSS 5 TAN ZH#Cld 0.0

HeaderKeyWord: WCS-ORIG

Category : WCS

Importance : Imaging

FormatF : A20

Unit T -

Recommend i

Sample : ’SUBARU Toolkit’
Comment : Origin of the WCS value

DescriptionE : Origin of the World coordinate values. Specify ’SUBARU Toolkit’ if it’s
calculated using toolkit.
Description] : WCS /87 X—¥ DML, T1¥3 Y — L% v F %L 784, *SUBARU Toolkit’ &WIHHAAS,

HeaderKeyWord: CDj_i

Category : WCS

Importance : Optional

FormatF : F20.8

Unit -

Recommend H

Sample : 0.0445

Comment : Pixel coordinate transformation matrix

DescriptionE : Pixel Coordinate transformation matrix which will be a default for world coordinate
description in FITS format.

Description] : 7 — % DMFEHEZEMEIER D 5 EALREEZ LY FR < DI & 115 21751,

10.2 EEBEBANYVYHE

BIHEEEGO X —7 — N, H2 XFZEDONTEEID £ L, KD 6 X2 ¥E
BIFE 7N — 7 PEERE L THHT %, Hl~y ¥ ¥ —7 — P & kRSB E 7 L —
I X o TER S, RNfIEN s Z it oTnw3b,

10.2.1 CIAO BB~V Y HE

[CIAO Dictionary 1/2]

Header Value

Key Word Format Type Unit Comment

C_OMASK %15s string Identifier of the Occulting Mask
C_LYOTST %15s string Identifier of the Lyot Stop
C_LYOANG %5.1f double degree Lyot stop position angle
C_CAMERA %15s string Camera mode

C_BNCTMP %6.2f double K Optical bench temperature
C_COLX  %6.2f double um Collimator lens x position
C_COLY  %6.2f double um Collimator lens y position
C_VACUUM %8.3f double torr Vacuum inside dewar
C_SHUTTR %3s  string Shutter above CIAO on/off
C_DETPOS %5d  integer um Detector stage position
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[CTAO Dictionary 2/2]

Header Value
Key Word Format Type Unit Comment

C_WATER1 %5.2f double 1/min  Water flow to rackl
C_WATER2 %5.2f double 1/min  Water flow to rack2

C_AOD %16s  string On or off of adaptive optics
C_AD-WFS %7.5f double Sigma of deformable mirror
C_AO-TIP J15s string AD tip-tilt on/off
C_AD-FRE %5d  integer Hz Frequency of A0 loop
C_VGGCL %5.2f double \ Vggcl

C_VDET  ¥5.2f double \ Vdet

C_VDDUC %5.2f double \ Vdduc

C_VBIAS 75.2f double \ Vdduc

C_SLWCNT %5d  integer slow count

C_NDR %5d  integer Non destructive readout
C_GRSTNS %5d  integer gloval reset count
C_SHTPOS %5d  integer Shutter position

C_FP0SO1 %5d  integer Filter position

C_FP0S02 %5d integer Filter position

C_FP0OS03 %5d  integer Filter position

C_PIXSCL %5.1f double mas/pix Pixel scale

C_PXSCAL s string Pixel scale

C_CAMPOS 7%d integer Position of camera optics
C_MSKDIM %f double mm mask diameter

C_MSKPSX %f double pix mask position in X
C_MSKPSY £ double pix mask position in Y
C_MSKPOS %d integer position of mask

C_STOPID %s string Identifier of the stop
C_STPANG %6.2f double degree position angle of the stop
C_CRSDIS s string Cross disperser

C_RTPOS1 %f double mm Reterderl position

C_RTAGL1 %f double degree Reterderl angle
C_RTOFS1 %f double degree Reterderl offset angle
C_RTPOS2 %f double mm Reterder2 position
C_RTAGL2 %f double degree Reterder2 angle
C_RTOFS2 %f double degree Reterder2 offset angle
C_RTPOS3 %f double mm Reterder3 position
C_RTAGL3 %f double degree Reterder3 angle
C_RTOFS3 Jf double degree Reterder3 offset angle
C_RTOFS3 %f double degree Reterder3 offset angle
C_POSSLT s string Slit for polarimetry
C_PSANG %f double degree Position angle of pol slit

10.2.2 COMICS EEAY T HHE

[COMICS Dictionary 1/3]

Header Value

Key Word Format Type Unit Comment

Q_DTYPE %10s  string type of this file spec/img/slitview
Q_O0BSID ¥%8d integer Observation ID of COMICS

Q_WINDOW %10s string Entrance Window

Q_M1MOTA %8d integer Pulse count of 1st mir. para to bench
Q_M1MOTB %8d integer Pulse count of 1st mir. vert to bench
Q_SLTVEW %8s string Slit Viewer on/off

Q_SPFILE %20s  string File name of spectroscopy

Q_SVWMIN %10.4f double nm Observed Wavelength of S Viewer min
Q_SVWMAX 7%10.4f double nm Observed Wavelength of S Viewer max
Q_DETTP1 %10.5f double K Temperature of the detector spec-1
Q_DETTP2 %10.5f double K Temperature of the detector spec-2
Q_DETTP3 %10.5f double K Temperature of the detector spec-3
Q_DETTP4 %10.5f double K Temperature of the detector spec-4
Q_DETTP5 %10.5f double K Temperature of the detector spec-5
Q_DETTPI %10.5f double K Temperature of the detector img
Q_DETTS1 %s string COMICS DETECTOR TEMP SPEC P0OS-1
Q_DETTS2 s string COMICS DETECTOR TEMP SPEC P0S-2
Q_DETTS3 s string COMICS DETECTOR TEMP SPEC P0S-3
Q_DETTS4 %s string COMICS DETECTOR TEMP SPEC P0S-4
Q_DETTS5 ¥%s string COMICS DETECTOR TEMP SPEC P0OS-5
Q_CFTPS s string COMICS COLD FINGER TEMP SPEC
Q_CFTP1 ¥6.2f double K Temp. of the cooled finger spec
Q_CFTP2 %6.2f double K Temp. of the cooled finger img
Q_CFTPI s string K COMICS COLD FINGER TEMP IMAGING
Q_OPTTP s string COMICS OPTICS TEMP

Q_OPTTP1 %6.2f double K Temp. of the optics spec-A

Q_OPTTP2 %6.2f double K Temp. of the optics spec-B
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[COMICS Dictionary 2/3]

10.2.

LEE A~y SRR

Header Value

Key Word Format Type Unit Comment

Q_OPTTP3 %6.2f double K Temp. of the optics spec-C

Q_OPTTP4 %6.2f double K Temp. of the optics img-A

Q_OPTTP5 %6.2f double K Temp. of the optics img-B

Q_OPTTP6 76.2f double K Temp. of the optics img-C

Q_COHTP1 %6.2f double K Temp. of the cooler head spec

Q_COHTP2 7%6.2f double K Temp. of the cooler head img

Q_SHDTP1 %6.2f double K Temp. of the shield A

Q_SHDTP2 %6.2f double K Temp. of the shield B

Q_ABTTP1 %6.2f double K Temperature of Ambient thermometer
Q_ABTTP2 %6.2f double K Temperature of Ambient thermometer
Q_ABTTP3 %6.2f double K Temperature of Ambient thermometer
Q_IMCHIP %s string COMICS IMAGING CHIP ID

Q_IMVSC %s string COMICS IMAGING CHIP VSSCLK VOLTAGE
Q_IMVSS s string COMICS IMAGING CHIP VSS VOLTAGE
Q_IMBSO s string COMICS IMAGING CHIP BIASO VOLTAGE
Q_IMBS1 s string COMICS IMAGING CHIP BIAS1 VOLTAGE
Q_IMBS2 s string COMICS IMAGING CHIP BIAS2 VOLTAGE
Q_IMBS3 s string COMICS IMAGING CHIP BIAS3 VOLTAGE
Q_IMBS4 s string COMICS IMAGING CHIP BIAS4 VOLTAGE
Q_IMBS5 s string COMICS IMAGING CHIP BIAS5 VOLTAGE
Q_IMBS6 s string COMICS IMAGING CHIP BIAS6 VOLTAGE
Q_IMBS7 s string COMICS IMAGING CHIP BIAS7 VOLTAGE
Q_IMBS8 s string COMICS IMAGING CHIP BIAS8 VOLTAGE
Q_IMBS9 s string COMICS IMAGING CHIP BIAS9 VOLTAGE
Q_IMCSO00 %s string COMICS IMAGING CHIP CSOO CURRENT
Q_IMCS02 %s string COMICS IMAGING CHIP CSO2 CURRENT
Q_IMCSO03 ¥%s string COMICS IMAGING CHIP CS03 CURRENT
Q_DETST s string Detector Readout Status

Q_S1CHIP %s string COMICS SPEC-POSITION-1 CHIP ID
Q_S2CHIP s string COMICS SPEC-POSITION-2 CHIP ID
Q_S3CHIP s string COMICS SPEC-POSITION-3 CHIP ID
Q_SA4CHIP %s string COMICS SPEC-POSITION-4 CHIP ID
Q_S5CHIP s string COMICS SPEC-POSITION-5 CHIP ID

Q_SPVSC s string COMICS SPECTROSCOPY CHIP VSSCLK VOLTAGE
Q_SPVSS s string COMICS SPECTROSCOPY CHIP VSS VOLTAGE
Q_SPBSO %s string COMICS SPECTROSCOPY CHIP BIASO VOLTAGE
Q_SPBS1 s string COMICS SPECTROSCOPY CHIP BIAS1 VOLTAGE
Q_SPBS2 s string COMICS SPECTROSCOPY CHIP BIAS2 VOLTAGE
Q_SPBS3 s string COMICS SPECTROSCOPY CHIP BIAS3 VOLTAGE
Q_SPBS4 s string COMICS SPECTROSCOPY CHIP BIAS4 VOLTAGE
Q_SPBS5 s string COMICS SPECTROSCOPY CHIP BIAS5 VOLTAGE
Q_SPBS6 s string COMICS SPECTROSCOPY CHIP BIAS6 VOLTAGE
Q_SPBS7 s string COMICS SPECTROSCOPY CHIP BIAS7 VOLTAGE
Q_SPBS8 s string COMICS SPECTROSCOPY CHIP BIAS8 VOLTAGE
Q_SPBS9 s string COMICS SPECTROSCOPY CHIP BIAS9 VOLTAGE
Q_SPCS00 %s string COMICS SPECTROSCOPY CHIP CSOO CURRENT
Q_SPCS02 s string COMICS SPECTROSCOPY CHIP CSO2 CURRENT
Q_SPCS03 %s string COMICS SPECTROSCOPY CHIP CSO3 CURRENT
Q_SPCS10 ¥%s string COMICS SPECTROSCOPY CHIP CS10 CURRENT
Q_SPCS12 s string COMICS SPECTROSCOPY CHIP CS12 CURRENT
Q_SPCS13 s string COMICS SPECTROSCOPY CHIP CS13 CURRENT
Q_SPCS20 %s string COMICS SPECTROSCOPY CHIP CS20 CURRENT
Q_SPCS22 s string COMICS SPECTROSCOPY CHIP CS22 CURRENT
Q_SPCS23 s string COMICS SPECTROSCOPY CHIP CS23 CURRENT
Q_SPCS30 %s string COMICS SPECTROSCOPY CHIP CS30 CURRENT
Q_SPCS32 s string COMICS SPECTROSCOPY CHIP CS32 CURRENT
Q_SPCS33 s string COMICS SPECTROSCOPY CHIP CS33 CURRENT
Q_SPCS40 s string COMICS SPECTROSCOPY CHIP CS40 CURRENT
Q_SPCS42 s string COMICS SPECTROSCOPY CHIP CS42 CURRENT
Q_SPCS43 s string COMICS SPECTROSCOPY CHIP CS43 CURRENT
Q_RRSTRT %d integer Reset Row Start Width (ND)

Q_CHWB  %d integer Wipe Exporsure Number in a Chop-beam
Q_CHEB  %d integer Exporsure Number in a Chop-beam

Q_CHCN  %d integer Chopping Number in this file

Q_CHAM %a integer Add Mode O:RAW 1:ADD 2:ECO

Q_CTYPE %1d integer Clock Type 0-9

Q_YSTRT ¥%d integer Readout Region Y start

Q_1EXP  %.3f double sec Integration time per exp. (sec) = EXPTIME
Q_1FRAME 7%.3f  double sec Integration time per frame(co-added) (sec)
Q_CHTHRW %.2f double Chopping Throw

Q_CHDEG %.2f double Chopping Degree

Q_GETVER %s string FITS header VERSION

Q_CLKVER %30s  string Clock version

Q_CLKFL %30s string Clock macro file name

Q_CLKMCC %30s string Comment on clock pattern macro

Q_CLKNM %30s string Clock pattern name

Q_CLKCLC %30s string Comment on each clock pattern
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[COMICS Dictionary 3/3]

Header Value

Key Word Format Type Unit Comment

Q_PIXTIM %6.2f double microsec Clock duration for a pixel
Q_FRRATE %8.4f double Hz Detector Framerate

Q_READTM %12.8f double sec Time for reading out 1 exp
Q_NDRATE %3d integer 1/243 N.D. rate of the detector

Q_NDEFF %10.8f double efficiency of the integ by using N.D.
Q_CHOP %8s string Chopping on/off

Q_CPWTP %8s string Tip-tilt with chopping on/off
Q_CPBMST %16s string Chopping beam at the 1st exp.
Q_CPFREQ %8.4f double Hz Chopping Frequency

Q_CPTIME %10.6f double sec Chopping period per 1 beam

Q_CPEXP ¥%d integer Number of exp of 1 chopping beam
Q_CPEXAD 7%d integer Number of coadded exp.

Q_CPFRAM 7%d integer Number of frame of 1 chopping beam
Q_CPNUM ¥%d integer Number of chopping in this file
Q_INT1BM %.6f  double sec Integration time per 1 position
Q_CPTHRW %10.4f double arcsec  Chopping throw

Q_CPPA  78.4f double deg Chopping P.A.

Q_NDTIME %.2f double sec Nodding period

Q_NDOFRA %10.4f double arcsec Nodding offset R.A.
Q_NDOFDE %8.4f double arcsec  Nodding offset Dec

Q_NDBEM %12s string Nodding Beam main/offset

Q_NDCOM %30s  string Comment about Nodding

Q_GRTMOT 7%d integer Pulse count of grating motor
Q_GRTPOS 7%d integer Grating Position in pulse

Q_GRTANG %10.6f double deg Grating Tilt Angle

Q_WVMIN1 %10.4f double nm Observed Wavelen on Spec Det-1 min
Q_WVMAX1 %10.4f double nm Observed Wavelen on Spec Det-1 max
Q_WVMIN2 %10.4f double nm Observed Wavelen on Spec Det-2 min
Q_WVMAX2 %10.4f double nm Observed Wavelen on Spec Det-2 max
Q_WVMIN3 %10.4f double nm Observed Wavelen on Spec Det-3 min
Q_WVMAX3 %10.4f double nm Observed Wavelen on Spec Det-3 max
Q_WVMIN4 %10.4f double nm Observed Wavelen on Spec Det-4 min
Q_WVMAX4 %10.4f double nm Observed Wavelen on Spec Det-4 max
Q_WVMIN5 %10.4f double nm Observed Wavelen on Spec Det-5 min
Q_WVMAX5 %10.4f double nm Observed Wavelen on Spec Det-5 max

10.2.3 FOCASEBEEANY Y &EE

(Yi: ASCII Table Extension & D, )

Header Value

+

Key Word Format Type Unit  Comment

+

F_TMP-A F6.2 double K Temperature of MOS unit(K)

F_TMP-B F6.2 double K Temperature of lens unit (K)

F_TMP-C1 F6.2 double K Temperature of collimator beam unit-1 (K)
F_TMP-C2 F6.2 double K Temperature of collimator beam unit-2 (K)
F_TMP-C3 F6.2 double K Temperature of collimator beam unit-3 (K)
F_TMP-D F6.2 double K Temperature of Camera lens unit (K)
F_TMP-E1 F6.2 double K Temperature of VME-1 (K)

F_TMP-E2 F6.2 double K Temperature of VME-2 (K)

F_TMP-F1 F6.2 double K Temperature of driver-unit A-1 (K)
F_TMP-F2 F6.2 double K Temperature of driver-unit A-2 (K)
F_TMP-G1 F6.2 double K Temperature of driver-unit B-1 (K)
F_TMP-G2 F6.2 double K Temperature of driver-unit B-2 (K)
F_TMP-H1 F6.2 double K Temperature of driver-unit C-1 (K)
F_TMP-H2 F6.2 double K Temperature of driver-unit C-2 (K)
F_TMP-I1 F6.2 double K Temperature of driver-unit D-1 (K)
F_TMP-I2 F6.2 double K Temperature of driver-unit D-2 (K)
F_TMP-J1 F6.2 double K Temperature of driver-unit E-1 (K)
F_TMP-J2 F6.2 double K Temperature of driver-unit E-2 (K)
F_DEWERX SP,F8.2 double um X-position of dewer stage (micron meter)
F_DEWERY SP,F8.2 double um Y-position of dewer stage (micron meter)
F_DEWERZ SP,F8.2 double um Z-position of dewer stage (micron meter)

F_HOLANG F3.1 double degree angle of mask holder (degree)

F_MSK-ID A9 string ID of mask (for all mode)

F_CAD-ID A9 string ID of CAD data for mask cutting

F_CADREF A50 string ID/name of image/catalog data for mask design
F_DISPER F5.3 double nm/pixel dispersion of grism (nm / pixel)

F_SLT-NO I3 integer total # of slit on mask

F_POSANG F6.2 double degree PA of cross-dispersion axis (degree)

F_FCSMOD %s string Observation Mode

F_WIPE s string CCD Wipe Rate

F_READ %s string CCD Readout Rate
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10.2.4 HDSEBE&AvY Y #EE

(1:: ASCII Table Extension i, )

Header Value

KeyWord Format Type Unit Comment

H_INPOWR £6.2 double Volt Input power for the flat lamp

H_IMSLCR a8 string Image slicer (ON, OFF)

H_ISTYPE al0 string Type of the image slicer

H_S-MSK1 £6.3 double mm Upper mask position from the center

H_S-MSK2 £f6.3 double mm Lower mask position from the center

H_S-INCL £7.2 double Slit inclination angle at the horizontal plane

H_D-UNIT i1 integer ID number of the detector unit

H_D-0THR al0 string Use of the other CCD in this mosaic

H_SHUTTR al0 string Entrance shutter (OPEN, CLOSE)

H_HARTMN al0 string Hartmann shutter (U-OPEN,L-OPEN,ALL-OPEN,ALL-CLOSE)

H_COLLIM al0 string Collimator (BLUE, RED)

H_CLPSTN £6.2 double mm Collimator position (mm)

H_CLFOCL £10.5 double mm Collimator focal length (mm)

H_CLOFFA £10.5 double degree Collimator offset angle (degree)

H_ECHELL al0 string Echelle (BLUE, RED, NIR)

H_ECONST £7.3 double grooves/mm Ruling pitch (grooves/mm)

H_EBLAZE £7.3 double degree Blaze Angle (degree)

H_EEPSRN £7.3 double degree Offset Angle of the Incident Beam (degree)

H_EGAMMA £f7.3 double degree Echelle Gamma Angle (constant)

H_EROTAN £10.5 double degree Echelle Rotation Angle (degree)

H_CROSSD al0 srting Cross Disperser (BLUE, RED, MIRROR, NIR)

H_CCONST £7.3 double grooves/mm Ruling pitch (grooves/mm)

H_CBLAZE £7.3 double degree Blaze Angle (degree)

H_CEPSRN £7.3 double degree Offset Angle at Blaze Wavelength (degree)

H_CGAMMA £7.3 double degree Cross Disperser Gamma Angle (constant)

H_CTABAN £10.5 double degree Rotation angle of the turn table (degree)

H_CROTAN £10.5 double degree Cross Disperser Rotation Angle (degree)

H_CMRFL £10.5 double mm Camera focal length (mm)

H_FOCUS £10.5 double mm Focusing unit position (mm)

H_PITCH £9.5 double degree Focusing unit pitching angle (degree)

H_YAWING £9.5 double degree Focusing unit yawing angle (degree)

H_F-DRV1 £9.5 double mm Focusing driverl position (mm)

H_F-DRV2 £f9.5 double mm Focusing driver2 position (mm)

H_F-DRV3 £9.5 double mm Focusing driver3 position (mm)

H_DETROT £9.5 double degree Rotation angle of the detector unit (degree)

H_ET1AVE £f6.2 double K Average (Kelvin)

H_ETIMIN £6.2 double K Minimum (Kelvin)

H_ET1MAX £6.2 double K Maximum (Kelvin)

H_ET1DEV £6.2 double K Standard deviation (Kelvin)

H_AO-TYP a20 string Type of correction (Tip-Tilt )

H_AO-ORD i3 integer Maximum order included

H_AO-0BJ a20 string star used for wavefront correction

H_AO-RA a20 string RA of star used for wavefront correction

H_AO-DEC a20 string Dec of star used for wavefront correction

H_ZAXIS1 a20 string Axisl of zeroth order light monitor of Echelle
(Along slit/Cross slit/None)

H_ZAXIS2 a20 string Axis2 of zeroth order light monitor of Echelle
(Along slit/Cross slit/None)

H_ZA1POS £7.2 double pixel peak position in axisi

H_ZA2P0S £7.2 double pixel peak position in axis2

H_ZWID1 £7.2 double pixel Width in axisl of the stellar image (pixel)

H_ZWID2 £7.2 double pixel Width in axis2 of the stellar image (pixel)

H_ZDELT f£6.4 double mm Pixel size (mm)

H_ZSCALE £8.5 double mm/pixel Physical length on the slit plane projected into one pixel

H_ZTMP £5.1 double K Detector temperature (Kelvin)

H_SUPER al0 string Super Resolution Mode (P0S1, P0S2, NONE)

H_AG-0BJ a20 string Guide object name

H_AG-ORA a20 string RA of the guide object

H_AG-0DE a20 string Dec of the guide object

H_AG-RA a20 string RA of the tracked pos. on the slit guide pos.

H_AG-DEC a20 string Dec of the tracked pos. on the slit guide pos.

H_AG-EQN f6.1 double Equinox of H_AG-RA and H_AG_DEC

H_I2CELL a8 string I2 Cell Mode(USE/NOUSE)

H_LM a8 string (USE/NOUSE)

H_I2TEMP £5.1  double

H_LMINTG £5.1  double

H_I2P0S a8 string

H_LMPOS a8 string

H_ETMP1 £5.1 double K Nasmyth Temperature 1 (Kelvin)

H_ETMP2 £5.1 double K Nasmyth Temperature 2 (Kelvin)

H_GAIN1 £6.3 double Readout gain of left (smaller X) side of CCD

H_GAIN2 £6.3 double Readout gain of right (larger X) side of CCD

H_OSMIN1 i4 integer Start of overscan region for AXIS1

H_OSMAX1 i4 integer End of overscan region for AXIS1

H_OSMIN2 i4 integer Start of overscan region for AXIS2

H_OSMAX2 i4 integer End of overscan region for AXIS2
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10.2.5 CISCO/OHS EBANY I HE

Header Value

Key Word Format Type Unit Comment
0_MSK %30s string MASK name of OH Suppression
0_SLT %30s string OHS slit

0_SLTLEN %7.3f double arcsec O0HS slit length (arcsec)
0_SLTWID %7.3f double arcsec OHS slit width (arcsec)
0_FOCVAL %7.3f double OHS FOCUS Value

10.2.6 SuprimeCam BB\ Y ¥ 5E

Header Value

Key Word Format Type Unit Comment

S_UFNAME A40  CHARACTER User assigned file name

S_FRMPOS A4 CHARACTER Frame position (IIJJ)

S_BCTAVE F9.3 REAL ADU Average count outside effective data
S_BCTSD F9.3 REAL ADU S.D. of the count outside the eff. data
S_AG-0BJ A40  CHARACTER Name of the guide-star

S_AG-RA A12  CHARACTER R.A. of the guide-star

S_AG-DEC A12  CHARACTER Dec. of the guide-star

S_AG-EQN F6.1 REAL y Equinox of the guide-star position

S_AG-X F7.2 REAL mm Position of the guiding probe (X)

S_AG-Y F7.2 REAL mm Position of the guiding probe (Y)

S_AG-R F7.2 REAL mm Position of the guiding probe (R)

S_AG-TH F7.2 REAL degree Position of the guiding probe (theta)
S_ETMED F6.2 REAL K Averaged temp. in Camera enclosure (Kelvin)
S_ETMAX F6.2 REAL K Maximum temp. in Camera enclosure (Kelvin)
S_ETMIN F6.2 REAL K Minimum temp. in Camera enclosure (Kelvin)
S_XFLIP BOOLEAN CCD readout is x-flipped when create image
S_YFLIP BOOLEAN CCD readout is y-flipped when create image
S_M20FF1 F6.3 REAL mm Stewart Platform x-offset

S_M20FF2 F6.3 REAL mm Stewart Platform y-offset

S_M20FF3 F6.3 REAL mm Stewart Platform z-offset

S_DELTAZ F6.3 REAL mm delta z for FocusTest

S_DELTAD F6.2 REAL arcsec delta Dec for FocusTest

S_SENT BOOLEAN Already send to OBC

10.2.7 MIRTOS BB ¥ #EE

[MIRTOS Dictionary 1/2]

Header Value

Key Word Format Type Unit Comment

M_WINDOW %-8s string MIRTOS dewar entrance window

M_M1MOT1 %6d integer Beam Stearing Mirror Direction (count)
M_M1MOT2 %6d integer Beam Stearing Mirror Direction (count)
M_M2MOT1 %6d integer Beam Splitter Direction (count)
M_M2MOT2 %6d integer Beam Splitter Direction (count)
M_BEAM %d integer Number of Beam Description M_BEAMn

M_BEAM1 %-8.68s string
M_BEAM2  7-8.68s string
M_BEAM3  %-8.68s string
M_BEAM4 7-8.68s string

M_CHID %-8.16s string ID of camera channel of MIRTOS

M_OBSID %-8.16s string ID of set of chop/nod observation
M_TWID %-8.16s string ID of two-wavelength simultaneous file
M_FLATID %-8.16s string ID of the most recent flat field file
M_DARKID ¥%-8.16s string ID of the most recent dark exposure file

M_DETO1  %8.5f double pixel Rel X pos of NIR from MIR on sky (pixel)
M_DET02  %8.5f double pixel Rel Y pos of NIR from MIR on sky (pixel)
M_CHOPTM %8.2f double sec Chopping period (sec)

M_CHOPTH %8.2f double arcsec Chopping throw (arcsec)

M_CHOPPA %8.2f double degree Chopping P.A. origin:source/pointing (deg)
M_NODTM  %8.1f double sec Nodding period (sec)

M_NODTH  %8.2f double arcsec Nodding throw (arcsec)

M_NODPA  %8.2f double degree Nodding P.A. origin:source/pointing (deg)

M_RFX1PP %d integer Corner 1 X for Chop+ Nod+
M_RFY1PP d integer Corner 1 Y for Chop+ Nod+
M_RFX2PP %d integer Corner 2 X for Chop+ Nod+
M_RFY2PP Yd integer Corner 2 Y for Chop+ Nod+
M_RFX1MP %d integer Corner 1 X for Chop- Nod+
M_RFYIMP Y%d integer Corner 1 Y for Chop- Nod+
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Header Value

Key Word Format Type Unit Comment

M_RFX2MP ’d integer Corner 2 X for Chop- Nod+

M_RFY2MP %d integer Corner 2 Y for Chop- Nod+

M_RFX1PM ’d integer Corner 1 X for Chop+ Nod-

M_RFY1PM ¥%d integer Corner 1 Y for Chop+ Nod-

M_RFX2PM 7%d integer Corner 2 X for Chop+ Nod-

M_RFY2PM ¥%d integer Corner 2 Y for Chop+ Nod-

M_RFX1MM 7%d integer Corner 1 X for Chop- Nod-

M_RFY1MM %d integer Corner 1 Y for Chop- Nod-

M_RFX2MM Y%d integer Corner 2 X for Chop- Nod-

M_RFY2MM %d integer Corner 2 Y for Chop- Nod-

M_O-TMP  %4.1f double K Optics Temp(K) Hhd

M_C-TMP1 J4.1f double K CCC 1st stage(K) %ohd

M_C-TMP2 %4.1f double K CCC 2nd stage (K) %ohd

M_A-TMP1 %4.1f double K Ambient #1(K) hhd

M_A-TMP2 %4.1f double K Ambient #2(K) %hd

M_A-TMP3 %4.1f double K Ambient #3(K) %ohd

M_W-TMP  J4.1f double K CCC Coolant Out (K) %kd

M_W-CUR  %4.1f double 1/min CCC Coolant (1/min) %%d

M_CLKFL  %-8s string Clock file name

M_CLKMR  %-8s string Clock pattern macro name

M_CLKMC  %-8s string Comment on clock pattern macro
M_PIXTIM %9.4f double sec Clock duration for a pixel (sec)
M_FRTIME 79.4f double sec Time to sweep one frame (sec)

M_CBANK  %-8s string Running clock bank when data was taken
M_CEFCT bool boolean Clock activity when data taken (T:Conv F:Idle)
M_A-GAIN Y%d integer Wallace Instruments pre-amp gain
M_A-BWTH 7%d integer KHz Wallace Instruments pre-amp BW(KHz)
M_JPORT %24 integer Jump port value when data got at %%d
M_REFSUB bool boolean Subtraction of reference column T:done
M_ARRANG 7-8.10s string Data sequence FITS/Raw-hardware version
M_BANK %-8s string Bank name where the data was stored
M_BBPOS  bool boolean Black Body Position T:In F:0ut

M_BBTMP  %4.1f double K Temperature of Black Body (K) %%d
10.2.8 IRCSEBNvYY#HE

[IRCS Dictionary 1/3]

Header Value

Key Word Format Type Unit Comment

I_ARCH %1d integer ARCHIVED? 0:No 1:Yes

I_HDRVER h double IRCS HEADER VERSION

I_FNAME hs string FILE NAME

I_TC-SEQ %40s string Telescope controlling sequence
I_NSQ %3d integer Number of the frame in the sequence
I_NSQMAX  %3d integer Maximum number of the sequence
I_MCW1NM %s string Camera Wheel 1 element name
I_MCW1PK %d integer Camera Wheel 1 puka

I_CW1iHV %5d integer Camera Wheel 1 Hall Value
I_CWiMP %5d integer Camera Wheel 1 motor position
I_MCW2NM %s string Camera Wheel 2 element name
I_CW2PK %1d integer Camera Wheel 2 puka

I_CW2HV %5d integer Camera Wheel 2 Hall Value
I_Cw2MP %5d integer Camera Wheel 2 motor position
I_MCW3NM %s string Camera Wheel 3 element name
I_CW3PK %1d integer Camera Wheel 3 puka

I_CW3HV %5d integer Camera Wheel 3 Hall Value
I_CW3MP %5d integer Camera Wheel 3 motor position
I_MFOCMC %d integer Focus Stage microns

I_MFOCHV %d integer Focus Stage hall value
I_MFOCMP %d integer Focus Stage motor position
I_MDFMST %s string Dual Flipmirror State

I_MFM1ST s string Flipmirror 1 State IN/OUT
I_MFM1HV %d integer Flipmirror 1 Hall Value
I_MFM1MP %d integer FlipMirror 1 motor position
I_MFM2ST hs string Flipmirror 2 state IN/OUT
I_MFM2HV %d integer Flipmirror 2 Hall Value
I_MFM2MP %d integer FlipMirror 1 motor position
I_SLWNM %s string SlitWheel element name

I_SLWPK %d integer Slitwheel puka

I_SLWHV %d integer Slitwheel Hall Value

I_SLWMP %d integer SlitWheel motor position
I_SPWNM %s string Spectrograph Wheel element name
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Header Value

Key Word Format Type Unit Comment

I_SPWPK %d integer Spectrograph Filter Wheel Puka

I_SPWHV %d  integer Spectrograph Filter Wheel Hall Value

I_SPWMP %d integer Spectrograph Filter Wheel Motor Position
I_SLWCNT %d integer Number of detector Slow Counts

I_MECHAS %d integer Echelle Arcsec

I_MECHHV %d integer Echelle Hall value

I_MECHMP %d integer Echelle Motor Position

I_MXDSAS %d integer Cross Disperser Arcsec

I_MXDSHV %d integer Cross Disperser Hall value

I_MXDSMP %d integer Cross Disperser motor position

I_CKMODE %s string Detector clock mode

I_GRNS %d integer nsec Detector global reset pulsewidth

I_BGRFL boolean boolean Backgroud Resets flag T:Yes F:No

I_BGRRT %d integer msec Detector backgroud resets rate

I_BGRDL %d integer msec Detector backgroud reset delay

I_BGRPW %d integer nsec Backgroud Resets pulsewidth

I_VGGCL %.2f double V Detector VGGCL

I_VDET %.2f double V Detector VDET

I_vDDUC %.2f double V Detector VDDUC

I_VBIAS %.2f double V Detector Bias= I_VDET - I_VDDUC (volts)
I_PGAIN %.3f double Gain of Redline Preamp Boards

I_NSUBAR %d integer Number of Sub Arrays

I_SAR1CX %3d integer Subarray 1 center x pixel coord

I_SARICY %3d integer Subarray 1 center y pixel coord

I_SAR1WD %4d integer Subarray 1 width

I_SAR1HT %4d integer Subarray 1 height

I_NDRASZ  7%10.8f double arcsec Nod R.A. size

I_NDDCSZ  %10.8f double arcsec Nod DEC size

I_DTHSZ %10.8f double arcsec Dither step size

I_DTHPAT %s string Dither pattern shape

I_DTHNUM %d integer N positions in dither

I_DTHPOS %d integer Dither position number

I_ROTAO %13.8f double Array Rotation A0 M1 IN

I_ROTNAO  %13.8f double Array Rotation A0 M1 OUT

I_ABOFFX %8.2f double Absolute offset from the center of the pattern (RA)
I_ABOFFY %8.2f double Absolute offset from the center of the pattern (Dec)
I_RLOFFX %8.2f double Relative offset from the last frame of the pattern (RA)
I_RLOFFY %8.2f double Relative offset from the last frame of the pattern(Dec)
I_AG-0BJ %40s  string Name of the guide-star

I_AG-RA %12s string R.A. of the guide-star

I_AG-DEC %12s string Dec. of the guide-star

I_AG-EQN %6.1f double Equinox of the guide-star position

I_AG-X %6.2f double Position of the guiding probe (X)

I_AG-Y %6.2f double Position of the guiding probe (Y)

I_AG-R %6.2f double Position of the guiding probe (R)

I_AG-TH %6.2f double Position of the guiding probe (theta)
I_TT-0BJ %40s string Name of the tip-tilt guide-star

I_TT-RA %12s string R.A. of the tip-tilt guide-star

I_TT-DEC %12s string Dec. of the tip-tilt guide-star

I_TT-EQN %6.1f double Equinox of the tip-tilt guide-star position
I_TT-X %6.2f double Position of the guiding probe (X)

I_TT-Y %6.2f double Position of the guiding probe (Y)

I_TT-R %6.2f double Position of the guiding probe (R)

I_TT-TH %6.2f double Position of the guiding probe (theta)
I_AOMODE %3s string A0 mode

I_AO-WFS %10s string Wavefront sensor used for AO

I_A0-GS %40s string Name of the A0 guide star

I_AO-GSM %3.1f double mag Magnitude of the AO guide star

I_AO-GSB %3s string Band for the magnitude of the A0 guide star
I_AO-EQN %6.1f double Equinox of the guide-star position

I_A0-X %6.2f double Position of the guiding probe (X)

I_AD-Y %6.2f double Position of the guiding probe (Y)

I_AO-R %6.2f double Position of the guiding probe (R)

I_AO-TH %6.2f double Position of the guiding probe (theta)
I_UFNAME %40s string User assigned file name

I_M-HAT %bs string Status of mechanisms (hatch) HOME/OPEN/CLOSE
I_M-SW %10s string Status of mechanisms (slit wheel)

I_M-FM1 %bs string Status of mechanisms (flip mirror 1) HOME/22mas/60mas
I_M-FM2 %5s string Status of mechanisms (flip mirror 2) HOME/22mas/60mas
I_M-CFW1 %10s  string Status of mechanisms (camera filter wheel 1)
I_M-CFW2 %10s string Status of mechanisms (camera filter wheel 2)
I_M-CFW3 %10s string Status of mechanisms (camera filter wheel 2)
I_M-FS %20s string Status of mechanisms (camera filter wheel 2)
I_M-SFW %30s string Status of mechanisms (spectrograph filter wheel)
I_M-ECH %30s string Status of mechanisms (Echelle drive)

I_M-XD %30s string Status of mechanisms (X-disperser drive)
I_M-ECHE %10d integer Hall sensor value of Echelle drive

I_M-XDE %10d integer Hall sensor value of X-disperser drive
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Header Value
Key Word Format Type Unit  Comment

+
+ t

I_DMIN %6d  integer MIN DATA VALUE IN FILE

I_DMAX %6d integer MAX DATA VALUE IN FILE

I_DMEAN  %6.2f double MEAN DATA VALUE IN FILE

I_DIV %3d integer Normalization value

I_NSARRY %3d  integer Number of Sub Arrays

I_ARIMIN %4d integer x of Sub Arrays

I_AR2MIN %4d  integer y of Sub Arrays

I_AR1RNG %4d  integer width of Sub Arrays

I_AR2RNG %4d integer height of Sub Arrays

I_SUBAB %1d integer SubAB flag. O=off, 1=on
I_CBMODE %1d integer CB Mode is ARC_D

I_SLCNT %2d  integer Number of Slow Counts

I_GRCNT %4d integer Global Reset Count. 1 cnt = 25 nsec
I_BGRSTF %2d integer Background Reset’s flag
I_BGRSTT %4d integer msec  Background Reset’s msec
I_BGRSTC %3d integer Background Reset’s cnt

I_GOSIM %1d integer GO simulation flag. O=off, 1=on

10.2.9 AO(Adaptive Optics) EBENY Y #HE

Header Value
Key Word Format Type Unit  Comment

+
+ + +

A_STATE hs string A0 state ALIVE,OFF

A_APDAV  %6.1f double APD average counts

A_LOOP %s string Loop state OFF,READ,DM,TT,ALL
A_DMGAIN %8.5f double DM gain

A_TTGAIN %8.5f double TT gain

A_DMCMTX %s string DM control matrix

A_TTCMTX s string TT control matrix

A_VMVOLT %4.1f double VM voltage(optical gain)

A_VMFREQ %6.1f double VM frequency

A_M1POS s string AQ pick-up mirror position IN,OUT,UNDEF
A_M1STAT s string A0 pick-up mirror state INIT,SIM,UNDEF
A_M1PULS 7%d integer AQ pick-up mirror pulses

A_ISTAT %s string VM Iris state INIT,SIM,UNDEF

A_TIPULS  ’5d integer VM Iris pulses

A_RSTAT %s string GSAU radius state INIT,SIM,UNDEF
A_TSTAT %hs string GSAU theta state INIT,SIM,UNDEF
A_FSTAT hs string GSAU focus state INIT,SIM,UNDEF
A_CSTAT %hs string GSAU con-length state INIT,SIM,UNDEF
A_RPULS  J4d integer GSAU radius pulses

A_TPULS  %5bd integer GSAU theta pulses

A_FPULS 7d integer GSAU focus pulses

A_CPULS  ’5bd integer GSAU con-length pulses

A_IDXOFF %f double Ins. detector X pixel offset
A_IDYOFF %f double Ins. detector Y pixel offset

A_IDXO hE double Ins. detector X zero point

A_IDYO %E double Ins. detector Y zero point

A_GS_RA s string A0 guide star RA

A_GS_DEC s string A0 guide star DEC

A_GS_MAG %f double mag A0 guide star magnitude

10.2.10 MOIRCS BEEANY T &EE

[MOIRCS Dictionary 1/2]

Header Value
Key Word Format Type UNit Comment

+

K_DETSPD %d integer Read out speed

K_DETCH %d integer Number of readout channel

K_DETNDM %d integer Number of dummy read

K_DETCDS %d integer Number of CDS

K_P-MINV %d integer pixel Start vertical pos. of partial readout
K_P-MINH 7%d integer pixel Start holizontal pos. of partial readout
K_P-RNGV %d integer pixel Vertical Range of partial readout
K_P-RNGH 7%d integer pixe Holizontal Range of partial readout
K_DETZ1  %.3f double V Detector 1 position sensor voltage
K_DETZ2  %.3f double V Detector 2 position sensor voltage
K_SHUTER %s string Shutter enable/disable/auto
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[MOIRCS Dictionary 2/2]

Key Word Format Type Unit Comment

K_T-CP %.3f double K Temperature of Cooling Path
K_T-BH %.3f double K Temperature of Bulk Head
K_T-COL  %.3f double K Temperature of Collimator Bench
K_T-CB1 %.3f double K Temperature of 1ch chip box
K_T-CB2  %.3f double K Temperature of 2ch chip box
K_T-MSRF 7%.3f double K Temperature of MOS Refregerator
K_T-RBHD %.3f double K Temperature of Robot Hand
K_TRT11  %d integer Hole number of 1ch turret 1
K_TRT21 %d integer Hole number of 1ch turret 2
K_TRT31 Jd integer Hole number of 1ch turret 3
K_TRT12 ’d integer Hole number of 2ch turret 1
K_TRT22 Jd integer Hole number of 2ch turret 2
K_TRT32 ’%d integer Hole number of 2ch turret 3
K_TRO11 %d integer Offset of 1ch turret 1

K_TR0O21 %d integer Offset of 1ch turret 2

K_TR0O31 %d integer Offset of 1ch turret 3

K_TRO12 %d integer Offset of 2ch turret 1

K_TRO22 %d integer Offset of 2ch turret 2

K_TR032 ’d integer Offset of 2ch turret 3

K_MSKID %d integer slit mask ID number

K_CARID ’d integer carousel ID number storing slit mask
K_DITWID %.3f double arcsec Width of dithering

K_DITCNT %d integer Dithering count

K_DITPAT Y%s string Dithering pattern

K_PAOFST %.3f double degree MOIRCS position angle offset
K_MCSPA  %.3f double degree Position angle of MOIRCS
10.2.11 Kyoto3D-II EEAN\Y ¥ HE

Header Value

Key Word Format Type Unit Comment

3_CM4 %s string Status of mirror for calibration source
3_FOCUNI 7%s string Status of focal-plane unit
3_MiM4 %s string Status of M1+M4 slide bench
3_MSKWHL 7%s string Status of mask wheel

3_DISPSR s string Name of disperser

3_FILWHL Y%s string Status of filter wheel

3_CAMFOC %d integer pulse Camera lens focus

3_CMPFIL= %s string Status of comparison filter
3_0BJECT= s string Object name in local control program

10.3 B85S (1998/09/09 hR)

K L— DB

=TI
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[ Abbreviation | meaning [ Category
END END Action
MID MIDdle Action
STR STaRt Action
HUM HUMidity Environment
PRS PReSsure Environment
TMP TeMPerature Environment
WND WiND Environment
BIN BINning Image
PRD Partly ReaD out Image
AO Adaptive Optics Instrument
APT APerTure Instrument
DET DETector Instrument
FLT FilLTer Instrument
PIX PIXel Instrument
PX PiXel Instrument
RET RETarder Instrument
SLT SLiT Instrument
ANG ANGle Statistics/Unit
AVE AVErage Statistics/Unit
CEN CENter Statistics/Unit
DIR DIRection Statistics/Unit
DISP DISPersion Statistics/Unit
FCT FaCTor Statistics/Unit
LEN LENgth Statistics/Unit
MAX MAXimum Statistics/Unit
MED MEDian Statistics/Unit
MIN MINimum Statistics/Unit
MOD MODe Statistics/Unit
PA Position Angle Statistics/Unit
RES RESolution Statistics/Unit
RNG RaNGe Statistics/Unit
SD Standard Deviation Statistics/Unit
SPC SPaCial/SPaCe Statistics/Unit
SPD SPeeD Statistics/Unit
SZ SiZe Statistics/Unit
TYP TYPe Statistics/Unit
VAL VALue Statistics/Unit
WAV WAVelength Statistics/Unit
WID WIDth Statistics/Unit
ADC Atmospheric Dispersion Corrector | Telescope
AE Absolute Encoder Telescope
AG AutoGuider Telescope
AIRM AIR Mass Telescope
A7 AZimuth Telescope
CAL CALibration source Telescope
CS CaSsegrain focus Telescope
DEC DEClination Telescope
DOM DOMe / enclosure Telescope
EL ELevation Telescope
ELBX ELectric terminal BoX Telescope
FOC telescope FOCus Telescope
FV Field Viewer Telescope
1E Incremental Encoder Telescope
IMR IMage Rotator Telescope
INR INstrumental Rotator Telescope
M2 2-ndary Mirror Telescope
M3 Tertiary Mirror Telescope
NS NaSmyth focus Telescope
PF Primary Focus Telescope
PM Primary Mirror Telescope
PMA Primary Mirror Actuator Telescope
POS POSition Telescope
PRB PRoBe Telescope
RA Right Ascension Telescope
SECZ SECant of Zenith distance Telescope
TEL TELescope Telescope
TIP TiP/Tilt Telescope
7D Zenith Distance Telescope
HST Hawaii Standard Time Time
JD Julian Date Time
LST Local Sidereal Time Time
MJD Modified Julian Date Time
uT Universal Time Time

% 20: Mg
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10.4 FITS "y 459> 7F)L

S TIZT1E 5 FITS ~v ¥ L —)L% NOST OB T 2T BZIT o303,
PR TH D, BFERE SV L (2.3.4 8izl),
10.4.1 CIAO(2003/12/31 hR)

@® CIAO O Imaging mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BITS TWOS COMPLEMENT INTEGERS
NAXIS = 2 / NUMBER OF AXIS

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS
NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
EXTEND = F / Existence of extension or not
BLANK = 32768 / Value used for NULL pixels

BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO
BUNIT = ’ADU ’ / Unit of original pixel values

BZERO = 0.00 / Real = fits-value*BSCALE+BZERO
COMMENT

COMMENT

COMMENT ***** Telescope, Instrument and FITS header version

COMMENT

OBSERVAT= ’NAOJ ’ / Observatory name

TELESCOP= ’SUBARU °’ / The name of telescope data obtained
INSTRUME= ’CIAQO ’ / The name of instrument

0BS-ALOC= ’Observation’ / Allocation mode for Instrument
INS-VER = CIAD-HO1S02 / version of the instrument / control-soft
COMMENT

COMMENT

COMMENT ***** Observation xkx

COMMENT

OBSERVER= ’CIAOQ ’ / Observer

PROP-ID = ’011227 ° / Proposal ID

DATE-0BS= ’2011-10-17° / Observation start date (’yyyy-mm-dd’)
uT = ’03:58:55.642’ / HH:MM:SS.S start UTC at exposure
HST = ’17:58:55.642’ / HH:MM:SS.S start HST at exposure
LST = ’20:40:48.382’ / HH:MM:SS.S start LST at exposure
MJD = 52950.16591746 / Modified Julian day

TIMESYS = ’UTC ’ / Time system used in this header
DATASET = ’DS0000 / ID of an observation dataset
FRAMEID = ’CIAA00091707° / Image sequential number

EXP-ID = ’CIAE00091402° / ID of the exposure this data was taken
0BS-MOD = ’IMAG_SINGLE’ / Observation mode

DATA-TYP= ’DARK ’ / Type / Characteristics of this data
OBJECT = ’DARK ’ / target Description

RADECSYS= ’FK5 ’ / The equatorial coordinate system
RA = ’20:40:41.637’ / HH:MM:SS.SSS RA pointing

DEC = ’+19:48:49.03° / +/-DD:MM:SS.SS DEC pointing
EQUINOX = 2000.0 / Standard FK5 (years)

RA2000 = ’20:40:41.637° / HH:MM:SS.SSS RA (J2000) pointing
DEC2000 = ’+19:48:49.03° / +/-DD:MM:SS.SS DEC (J2000) pointing
EXP1TIME= 2.00 / Each exposure time (sec)

COADD = 5 / number of coadd

EXPTIME = 10.00 / Total exposure time (sec)

SEEING = 0.01 / seeing size (arcsec)

AIRMASS = 1.00000 / Air Mass at start

ZD = 0.01 / Zenith distance at start

COMMENT : DARK

COMMENT

COMMENT ***** Telescope Status *¥**x*

COMMENT

AZIMUTH = 89.92588 / Azimuth of telescope pointing
M2-TYPE = ’CS_IR ° / 2nd mirror type

M2-TIP = ’OFF ’ / 2nd mirror tip-tilt on-off

INSROT = -0.000 / Angle of instrument rotator

INST-PA = 49.760 / 0Offset of instrument rotator
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable
FOC-POS = ’Cassegrain’ / Focus where the instrument is attached
FOC-VAL = 0.752 / Encoder value of the focus unit
COMMENT

COMMENT

COMMENT *x*** Coordinate ¥k

COMMENT

WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value
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CRPIX1 = 512 / Reference pixel in X

CRPIX2 = 512 / Reference pixel in Y

CRVAL1 = 310.08782083 / Physical value of the reference pixel X
CRVAL2 = 19.81363611 / Physical value of the reference pixel Y
CDELT1 = 0.00000604 / Size projected into a detector pixel X
CDELT2 = 0.00000604 / Size projected into a detector pixel Y
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’DEC--TAN’ / Pixel coordinate system

CUNIT1 = ’degree °’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’degree ’ / Units used in both CRVAL2 and CDELT2
PROJP1 = 0.0 / Projection type of the first axis
PROJP2 = 0.0 / Projection type of the second axis
LONGPOLE= 180.0 / The North Pole of the standard system
PC001001= 1.00000000 / Pixel coordinate translation matrix
PC001002= 0.00000000 / Pixel coordinate translation matrix
PC002001= 0.00000000 / Pixel coordinate translation matrix
PC002002= 1.00000000 / Pixels coordinate translation matrix
COMMENT

COMMENT

COMMENT **x*** Environment Condition ¥

COMMENT

DOM-HUM = 4.2 / Dome humidity (%)

OUT-HUM = 4.1 / Outside humidity (%)

DOM-TMP = 277.25 / Dome temperature (C)

QUT-TMP = 277.65 / Outside temperature (C)

DOM-WND = 1.50 / Dome wind speed (m/sec)

OUT-WND = 7.40 / Outside wind speed (m/sec)

DOM-PRS = 622.10 / Dome pressure (hpa)

OUT-PRS = 622.10 / Outside pressure (hpa)

WEATHER = ’Fare ’ / Weather condition

C_VACUUM= 999.99 / Vacuum inside dewar (torr)

C_WATER1= -99.99 / Water flow rackl (1/min)

C_WATER2= -99.99 / Water flow rack2 (1/min)

C_BNCTMP= 57.86 / Optical bench tenperature (K)
COMMENT

COMMENT

COMMENT ***** Detector ik

COMMENT

DETECTOR= ’Alladin2’ / Name of the detector/CCD

DET-TMP = 29.00 / Detector temperature

DET-TSD = 0.00 / Standard deviation of detector temp. (K)
GAIN = 7.4 / AD conversion factor

C_VGGCL = -3.25 / Vggcl (v)

C_VDET = -3.45 / Vdet (V)

C_VDDUC = -3.75 / Vdduc (v)

C_VBIAS = 0.30 / Vdduc (v)

C_SLWCNT= 12 / slow count

C_NDR = 6 / Non destructive readout

C_GRSTNS= 800 / gloval reset count.

DET-SMPL= ’ARC_D ’ / Sample method of detector

BIN-FCT1= 1 / Binning factor of X axis

BIN-FCT2= 1 / Binning factor of Y axis

PRD-MIN1= 1 / Start x pos. of partialy read out
PRD-MIN2= 1 / Start y pos. of partialy read out
PRD-RNG1= 1024 / x range of partialy read out
PRD-RNG2= 1024 / y range of partialy read out

DET-RST = 12 / Reset number before exposure
DET-NSMP= 6 / # of multiple sample in each exposure
COMMENT

COMMENT

COMMENT ***** General Optical Configuration *¥xx*x*

COMMENT

C_SHUTTR= ’open ’ / Shutter OPEN/CLOSE

C_SHTPOS= 0 / Shutter position (pulses)

C_COLX = -21000 / Collimator lens x position (pix)
C_COLY = -192000 / Collimator lens y position (pix)
FILTERO1= ’block ’ / Filter name/ID

C_FP0SO1= 80000 / Filter position (pulses)

FILTERO2= ’open ’ / Filter name/ID

C_FP0S02= 0 / Filter position (pulses)

FILTERO3= ’none ’ / Filter name/ID

C_FP0S03= / Filter position (pulses)

C_CAMERA= ’MRM ’ / Camera mode

C_PIXSCL= 21.7 / Pixel scale (mas/pix)

C_PXSCAL= 22MAS / Pixel scale (mas/pix)

C_CAMPOS= 0 / Position of camera optics (pulses)
C_DETPOS= 130000 / Detector stage position (mm)

COMMENT

COMMENT

COMMENT ***** Adaptive Optics *xxxx*

COMMENT

A_STATE = UNDEF / AO state ALIVE,OFF

A_APDAV = 241.1 / APD average counts

A_LOOP = ’0OFF ’ / Loop state OFF,READ,DM,TT,ALL
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A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS=
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF
A_IDYOFF
A_IDXO

A_IDYO

A_GS_RA

0.01000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg
0.1
2060.0
’0UT ’
>UNDEF  °

>UNDEF ’

10000
>UNDEF
’UNDEF
>UNDEF
’UNDEF

5618
72243

19782

N e e Y

COMMENT
COMMENT
COMMENT ****x Coronagraph *¥xx
COMMENT

C_OMASK = ’sapphire’ /
C_MSKDIM= UNDEF /
C_MSKPSX= UNDEF /
C_MSKPSY= UNDEF /
C_MSKPOS= /
C_STOPID= ’8mm ’ /
C_STPANG= 208.00 /
COMMENT

COMMENT

COMMENT ***** Spectroscopy *kx*x
COMMENT

SLIT = ’none ’ /
SLT-LEN = 0.000 /
SLT-WID = 0.000 /
SLT-PA = 0.0 /
DISPERSR= ’none ’ /
C_CRSDIS= ’none ’ /
WAVELEN = 0.0000 /
WAV-MIN = 0.0000 /
WAV-MAX = 0.0000 /
SLTC-RA = 310.08782 /
SLTC-DEC= 19.81364 /
SLTCPIX1= 0.0 /
SLTCPIX2= 0.0 /
COMMENT

COMMENT

COMMENT **x*** Polarimtry ki
COMMENT
RETPLAT1=
C_RTPOS1=
C_RTAGL1=
C_RTOFS1=
RET-ANG1=
RETPLAT2=
C_RTP0S2=
C_RTAGL2=
C_RTOFS2=
RET-ANG2=
RETPLAT3=
C_RTPOS3=
C_RTAGL3=
C_RTOFS3=
RET-ANG3=
C_POSSLT=
C_PSANG =
POLARIZ1=
POL-AGL1=
COMMENT
COMMENT #**** FITS
COMMENT

END

’0UT ’

’0UT ’

o
O -

’0uUT ’

[eXeXoXo) [eXeNeoXeo) [eXeoNoNe)

S -
[eXeoXoXe) [eXeNeoXe) [eXoXoNe)

N e e

o

’none ’

’none ’
0.0

end **%kk
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DM
TT
DM
TT
VM
VM
AO
AD
AO

gain

gain

control matrix

control matrix

voltage(optical gain)

frequency

pick-up mirror position IN,OUT,UNDEF
pick-up mirror state INIT,SIM,UNDEF
pick-up mirror pulses

VM Iris state INIT,SIM,UNDEF

VM Iris pulses

GSAU radius state INIT,SIM,UNDEF
GSAU theta state INIT,SIM,UNDEF

GSAU focus state INIT,SIM,UNDEF

GSAU con-length state INIT,SIM,UNDEF
GSAU radius pulses

GSAU theta pulses

GSAU focus pulses

GSAU con-length pulses

Ins. detector X pixel offset

Ins. detector Y pixel offset

Ins. detector X zero point

Ins. detector Y zero point

AD guide star RA

AD guide star DEC

A0 guide star magnitude

Identifier of
mask diameter
mask position in X (pix)

mask position in Y (pix)
position of mask (pulses)
Identifier of the stop

position angle of the stop (deg)

occulting mask
(mm)

Identifier of the entrance slit used
Length of the slit used

Width of the slit used

Slit position angle

Disperser

Cross disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector
RA of slit center (degree)

DEC of slit center (degree)

Pixel of slit center (AXIS1)

Pixel of slit center (AXIS2)

Identifier of the retarder platel
Reterderl position (mm)

Reterderl angle (deg)

Reterderl offset angle (deg)
Position angle of retarderl (deg)
Identifier of the retarder plate2
Reterder2 position (mm)

Reterder2 angle (deg)

Reterder2 offset angle (deg)
Position angle of retarder2 (deg)
Identifier of the retarder plate3
Reterder3 position (mm)

Reterder3 angle (deg)

Reterder3 offset angle (deg)
Position angle of retarder3 (deg)
Slit for polarimetry

Position angle of pol slit (deg)
Name of the polarizer

Position angle of polarizer (deg)
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@® CIAO O Polarimetry mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
OBSERVER:
PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP
DISPAXIS=
WCS-O0RIG=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT?2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT
COMMENT
COMMENT
DATE-0BS
UT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
INSTRUME
0BJECT
RADECSYS
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1
FILTERO2
ATRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT
DETECTOR:
DET-TMP
GAIN
BIN-FCT1
BIN-FCT2=
DET-RST =
DET-SMPL=
DET-NSMP=
DET-VER
DET-TSD
PRD-MIN1=
PRD-MIN2=

T
32
2
1024
1024
’Itoh ’
7099002
)# 3
’CIAA00000249’°
>CIAE00000434’°
’Imaging ’
’0BJECT °
1
’SUBARU Toolkit’
512
512
283.69570000
5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
.00000000
.00000000
.00000000
.00000000

HOOK

71999-12-06"
’18:29:04.817°
’18:29:04.817’
’18:29:07.726°
’08:29:04.817°
’13:07:34.101°
51518.77020055
’UTC ’
’CIAOD ’
’ dummy ’
’FK5 ’
’18:54:46.968’
’+05:00:23.70’
2000.0
’18:54:46.968’
’+05:00:23.70°
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’OFF ’
)# 2
}# 3
-152.886

’Aladdin2’
0.00
1.26

800
?ARC_D ’

’bigdog99.12’
0.00

B e N N N N N

N e O N

N

DATA IS IN FITS FORMAT

32 BITS TWOS COMPLEMENT INTEGERS
NUMBER OF AXIS

PIXELS ON 1st MOST VARYING AXIS

PIXELS ON 2nd MOST VARYING AXIS
Observer

Proposal ID

ID of an observation dataset

Image sequential number

ID of the exposure this data was taken
Observation mode

Type / Characteristics of this data
Dispersion axis in frame

Origin of the WCS value

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out
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PRD-RNG1=
PRD-RNG2=
EXP1TIME=
COADD
EXPTIME
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID
SLT-PA
DISPERSR:
WAVELEN
WAV-MIN
WAV-MAX
SLTC-RA
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
COMMENT
COMMENT
COMMENT
RETPLAT1=
RETPLAT2=
RET-ANG1=
RET-ANG2=
POLARIZ1=
POL-ANG =
COMMENT
COMMENT
COMMENT
C_AOD =
C_AO-WFS=
C_AD-TIP=
C_AO-FRE=
COMMENT
COMMENT
COMMENT
C_OMASK =
C_LYOTST=
C_LYOANG=
C_CAMERA=
C_BNCTMP=
C_COLX =
c_coLy =
C_VACUUM=
C_SHUTTR=
C_DETPOS=
C_WATER1=
C_WATER2=
INS-VER
DOM-HUM
0UT-HUM
DOM-TMP
0UT-TMP
DOM-WND
0UT-WND
DOM-PRS
0UT-PRS
SEEING
WEATHER
EXTEND
TELESCOP=
OBSERVAT=
0BS-ALOC=
BLANK
BUNIT
BZERO
END

1024
1024
1.0000

1
1.0000

’none ’
0.000
0.000
0.0
’none ’
0.0000
0.0000
0.0000
283.69570
5.00658
0.0
0.0

’none ’
’none ’
0.000
0.000
’none ’
0.00

’0ff ’
0.00000

’unknown ’
-99

’1.5 ’

’MTK8 ’
31

’PIM ’
296.68

-99.99
’unknown ’

-99.99
-99.99
’ver9908 °’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’

’SUBARU °
’NAOJ ’
’Observation °’
32768.00
>ADU ’
0.00

NSNS

NN
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x range of partially read out
y range of partially read out
Each exposure time (sec)

# of coadd

Total exposure time (sec)

Identifier of the entrance slit used
Length of the slit used

Width of the slit used

Slit position angle

Disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector
RA of slit center (degree)

DEC of slit center (degree)

Pixel of slit center (AXIS1)

Pixel of slit center (AXIS2)

Identifier of the
Identifier of the
Position angle of

retarder platel
retarder plate2
retarderl

Position angle of retarder2
Name of the polarizer
Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
AD tip-tilt on/off

Frequency of A0 loop (Hz)

Identifier of occulting mask
Identifier of Lyot stop

Lyot stop position angle (degree)
Camera mode

Optical bench temperature (K)
Collimator lens x position (um)
Collimator lens y position (um)
Vacuum inside dewar (torr)
Shutter above CIAO on/off
Detector stage position (um)
Water flow rackl (1/min)

Water flow rack2 (1/min)

Version of the instrument soft/hard
Dome humidity (%)

Outside humidity (%)

Dome temperature (C)

Outside temperature (C)

Dome wind speed (m/sec)

Outside wind speed (m/sec)

Dome pressure (hpa)

Outside pressure (hpa)

seeing size (arcsec)

Weather condition

Existence of extension or not
The name of telescope data obtained
Observatory name

Allocation mode for Instrument
Value used for NULL pixels

Unit of original pixel values
Real = fits-value*BSCALE+BZERO

@® CIAO ? SpectroPolarimetry mode

1

7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

2 3

4 5 6

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
OBSERVER=
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T
32
2
1024
1024
’Itoh ’

/
/
/
/
/

DATA IS IN FITS FORMAT

32 BITS TWOS COMPLEMENT INTEGERS
NUMBER OF AXIS

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS

/ Observer



PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP
DISPAXIS=
WCS-0RIG
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE:
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT
COMMENT
COMMENT
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
INSTRUME
0BJECT
RADECSYS
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1
FILTERO2
AIRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT
DETECTOR:
DET-TMP
GAIN
BIN-FCT1
BIN-FCT2=
DET-RST =
DET-SMPL=
DET-NSMP=
DET-VER =
DET-TSD =
PRD-MIN1=

EXP1TIME=
COADD =
EXPTIME =
COMMENT
COMMENT
COMMENT
SLIT

SLT-LEN
SLT-WID

7099002
7# )
’CIAA00000249°
’CIAE00000434°
’Imaging ’
’O0BJECT °
1
’SUBARU Toolkit’
512
512
283.69570000
5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
.00000000
.00000000
.00000000
.00000000

OO

71999-12-06"
’18:29:04.817°
’18:29:04.817’
’18:29:07.726°
’08:29:04.817’
’13:07:34.101°
51518.77020055
’UTC ’
’CIAO ’
> dummy ’
’FK5 ’
’18:54:46.968’
’+05:00:23.70°
2000.0
’18:54:46.968°
’+05:00:23.70’
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’0FF ’

-152.886

’Aladdin2’
0.00
1.26

800
’ARC_D ’

*bigdog99.12’
0.00

1024
1024
1.0000

1.0000

’none ’
0.000
0.000

N N N Y

N e e e N N .

N e e N

NN
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Proposal ID

ID of an observation dataset

Image sequential number

ID of the exposure this data was taken
Observation mode

Type / Characteristics of this data
Dispersion axis in frame

Origin of the WCS value

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel X
Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out

x range of partially read out

y range of partially read out

Each exposure time (sec)

# of coadd

Total exposure time (sec)

Identifier of the entrance slit used
Length of the slit used
Width of the slit used
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SLT-PA = 0.0 / Slit position angle

DISPERSR= ’none ’ / Disperser

WAVELEN = 0.0000 / Wavelength at detector center
WAV-MIN = 0.0000 / Shortest wavelength focused on detector
WAV-MAX = 0.0000 / Longest wavelength focused on detector
SLTC-RA = 283.69570 / RA of slit center (degree)
SLTC-DEC= 5.00658 / DEC of slit center (degree)
SLTCPIX1= 0.0 / Pixel of slit center (AXIS1)
SLTCPIX2= 0.0 / Pixel of slit center (AXIS2)
COMMENT

COMMENT

COMMENT

RETPLAT1= ’none ’ / Identifier of the retarder platel
RETPLAT2= ’none ’ / Identifier of the retarder plate2
RET-ANG1= 0.000 / Position angle of retarderl
RET-ANG2= 0.000 / Position angle of retarder2
POLARIZ1= ’none ’ / Name of the polarizer

POL-ANG = 0.00 / Position angle of polarizer
COMMENT

COMMENT

COMMENT

C_AO = ’0ff ’ / On or off of adaptive optics
C_AO-WFS= 0.00000 / Sigma of deformable mirror
C_AO-TIP= ’unknown ’ / A0 tip-tilt on/off

C_AO-FRE= -99 / Frequency of A0 loop (Hz)

COMMENT

COMMENT

COMMENT

C_OMASK = ’1.5 ’ / Identifier of occulting mask
C_LYOTST= ’MTK8 ’ / Identifier of Lyot stop

C_LYOANG= 31 / Lyot stop position angle (degree)
C_CAMERA= ’PIM ’ / Camera mode

C_BNCTMP= 296.68 / Optical bench temperature (K)
C_COLX = 0 / Collimator lens x position (um)
C_COLY = 0 / Collimator lens y position (um)
C_VACUUM= -99.99 / Vacuum inside dewar (torr)
C_SHUTTR= ’unknown °’ / Shutter above CIAD on/off
C_DETPOS= 0 / Detector stage position (um)
C_WATER1= -99.99 / Water flow rackl (1/min)
C_WATER2= -99.99 / Water flow rack2 (1/min)

INS-VER = ’ver9908 °’ / Version of the instrument soft/hard
DOM-HUM = 33.0 / Dome humidity (%)

OUT-HUM = 14.5 / Outside humidity (%)

DOM-TMP = 277.95 / Dome temperature (C)

QUT-TMP = 280.85 / Outside temperature (C)

DOM-WND = 0.10 / Dome wind speed (m/sec)

QUT-WND = 4.40 / Outside wind speed (m/sec)
DOM-PRS = 622.90 / Dome pressure (hpa)

OUT-PRS = 622.90 / Outside pressure (hpa)

SEEING = 0.0000 / seeing size (arcsec)

WEATHER = ’Clear ’ / Weather condition

EXTEND = F / Existence of extension or not
TELESCOP= ’SUBARU ° / The name of telescope data obtained
OBSERVAT= ’NAQJ ’ / Observatory name

0BS-ALOC= ’Observation ’ / Allocation mode for Instrument
BLANK = 32768.00 / Value used for NULL pixels

BUNIT = ’ADU ’ / Unit of original pixel values
BZERO = 0.00 / Real = fits-value*BSCALE+BZERO
END

@® CIAO O Spectroscopy mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BITS TWOS COMPLEMENT INTEGERS

NAXIS = 2 / NUMBER OF AXIS

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS

NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
O0BSERVER= ’Itoh ’ / Observer

PROP-ID = 099002 ° / Proposal ID

DATASET = ’# ’ / ID of an observation dataset

FRAMEID = ’CIAA00000249° / Image sequential number

EXP-ID = ’CIAE00000434’° / ID of the exposure this data was taken
0BS-MOD = ’Imaging ’ / Observation mode

DATA-TYP= ’0BJECT / Type / Characteristics of this data
DISPAXIS= 1 / Dispersion axis in frame

WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value

CRPIX1 = 512 / Reference pixel in X

CRPIX2 = 512 / Reference pixel in Y

CRVAL1L = 283.69570000 / Physical value of the reference pixel X
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CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE:
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT
COMMENT
COMMENT
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
INSTRUME
0BJECT
RADECSYS
RA

DEC
EQUINOX
RA2000
DEC2000
TELFOCUS
FOC-POS
FOC-VAL
FILTERO1
FILTERO2
ATIRMASS
ZD
ZD-STR
ZD-END
AZIMUTH
AUTOGUID
M2-TYPE
M2-TIP
INSROT
COMMENT
COMMENT
COMMENT
DETECTOR:
DET-TMP
GAIN
BIN-FCT1=
BIN-FCT2=
DET-RST =
DET-SMPL=
DET-NSMP=
DET-VER =
DET-TSD =
PRD-MIN1=
PRD-MIN2=

EXP1TIME=
COADD =
EXPTIME =
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID
SLT-PA
DISPERSR:
WAVELEN
WAV-MIN
WAV-MAX
SLTC-RA
SLTC-DEC
SLTCPIX1=
SLTCPIX2=
COMMENT
COMMENT

5.00658333
0.00000000
0.00000000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
0.0
0.0
180.0
1.00000000
0.00000000
0.00000000
1.00000000
71999-12-06"
’18:29:04.817°
’18:29:04.817’
’18:29:07.726°
’08:29:04.817’
’13:07:34.101°
51518.77020055
’UTC ’
’CIAO ’
> dummy ’
’FK5 ’
’18:54:46.968’
’+05:00:23.70°
2000.0
’18:54:46.968°
’+05:00:23.70’
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’0FF ’
)# )
)# 3
-152.886
’Aladdin2’
0.00
1.26
1
1
800
?ARC_D ’
1
’bigdog99.12’
0.00
1
1
1024
1024
1.0000
1
1.0000
’none ’
0.000
0.000
0.0
’none ’
0.0000
0.0000
0.0000
283.69570
5.00658
0.0
0.0

N e N N N e N N N S
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Physical value of the reference pixel Y
Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Projection type of the first axis
Projection type of the second axis

The North Pole of the standard system
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixel coordinate translation matrix
Pixels coordinate translation matrix

Observation start
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle
HH:MM:SS.S middle HST at exposure
HH:MM:SS.S middle LST at exposure
Modified Julian day

Time system used in this
The name of instrument
target Description

The equatorial coordinate system
HH:MM:SS.SSS RA pointing
+/-DD:MM:SS.SS DEC pointing

Standard FK5 (years)

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

Filter name/ID

Filter name/ID

averaged Air Mass

Zenith distance at typical time

Zenith distance at start

Zenith distance at end

Azimuth of telescope pointing

Auto guider on/off

2nd mirror type

2nd mirror tip-tilt on-off

Angle of instrument rotator

date (’yyyy-mm-dd’)
UTC at exposure
UTC at start

UTC at end

header

Name of the detector/CCD

Detector temperature

AD conversion factor

Binning factor of X axis

Binning factor of Y axis

Reset number before exposure

Sample method of detector

# of multiple sample in each exposure
Array control command script name
Standard deviation of detector temp. (K)
Start x pos. of partially read out
Start y pos. of partially read out

x range of partially read out

y range of partially read out

Each exposure time (sec)

# of coadd

Total exposure time (sec)

Identifier of the entrance slit used
Length of the slit used

Width of the slit used

Slit position angle

Disperser

Wavelength at detector center

Shortest wavelength focused on detector
Longest wavelength focused on detector
RA of slit center (degree)

DEC of slit center (degree)

Pixel of slit center (AXIS1)

Pixel of slit center (AXIS2)
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COMMENT

RETPLAT1= ’none ’ / Identifier of the retarder platel
RETPLAT2= ’none ’ / Identifier of the retarder plate2
RET-ANG1= 0.000 / Position angle of retarderl
RET-ANG2= 0.000 / Position angle of retarder2
POLARIZ1= ’none ’ / Name of the polarizer

POL-ANG = 0.00 / Position angle of polarizer
COMMENT

COMMENT

COMMENT

C_AO = ’0ff ’ / On or off of adaptive optics
C_AO-WFS= 0.00000 / Sigma of deformable mirror
C_AO-TIP= ’unknown ’ / AO tip-tilt on/off

C_AO-FRE= -99 / Frequency of A0 loop (Hz)

COMMENT

COMMENT

COMMENT

C_OMASK = ’1.5 ’ / Identifier of occulting mask
C_LYOTST= ’MTK8 ’ / Identifier of Lyot stop
C_LYOANG= 31 / Lyot stop position angle (degree)
C_CAMERA= °PIM ’ / Camera mode

C_BNCTMP= 296.68 / Optical bench temperature (K)
C_COLX = 0 / Collimator lens x position (um)
C_COLY = 0 / Collimator lens y position (um)
C_VACUUM= -99.99 / Vacuum inside dewar (torr)
C_SHUTTR= ’unknown °’ / Shutter above CIAD on/off
C_DETPOS= 0 / Detector stage position (um)
C_WATER1= -99.99 / Water flow rackl (1/min)
C_WATER2= -99.99 / Water flow rack2 (1/min)

INS-VER = ’ver9908 °’ / Version of the instrument soft/hard
DOM-HUM = 33.0 / Dome humidity (%)

OUT-HUM = 14.5 / Outside humidity (%)

DOM-TMP = 277.95 / Dome temperature (C)

OUT-TMP = 280.85 / Outside temperature (C)

DOM-WND = 0.10 / Dome wind speed (m/sec)

QUT-WND = 4.40 / Outside wind speed (m/sec)
DOM-PRS = 622.90 / Dome pressure (hpa)

OUT-PRS = 622.90 / Outside pressure (hpa)

SEEING = 0.0000 / seeing size (arcsec)

WEATHER = ’Clear ’ / Weather condition

EXTEND = F / Existence of extension or not
TELESCOP= ’SUBARU ° / The name of telescope data obtained
OBSERVAT= ’NAQJ ’ / Observatory name

0BS-ALOC= ’Observation ’ / Allocation mode for Instrument
BLANK = 32768.00 / Value used for NULL pixels

BUNIT = ’ADU ’ / Unit of original pixel values
BZERO = 0.00 / Real = fits-value*BSCALE+BZERO
END

10.4.2 COMICS(2003/12/31 hR)

@® COMICS @ Imaging mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 32 / # of bits per pixel

NAXIS = 4 / of axis in frame

NAXIS1 = 320 / # of pixels/row

NAXIS2 = 100 / # of pixels/row

NAXIS3 = 102 / # of pixels/row

NAXIS4 = 1 / # of pixels/row

EXTEND = F / ASCII Extension Table

COMMENT = ’ +++++++++++++++++++ SUBARU COMMON’

COMMENT = ° About This DATA’

FRAMEID = ’COMA00041887° / Data Serial Num of COMICS A-sequence
EXP-ID = ’COME00041887° / Exporsure ID

0BS-ALOC= ’Observation ’ / Allocation Mode

COMMENT = Observation ID’

OBSERVER= ’COMICS >/ Observers
PROP-ID = ‘011424 ’ / Proposal ID

OBSERVAT= ’NAQJ ’ / Observatory

TELESCOP= ’Subaru ’ / Telescope name

INSTRUME= ’COMICS ’ / Instrument

INS-VER = ’2001-09-29 ’ / Version of the instrument
DETECTOR= ’Si:As IBC-104 SG ’ / Name of the detector/CCD
COMMENT = > - Telescope Settings’

FOC-POS = ’Cassegrain °’ / Focus where the instrument is attached
TELFOCUS= ’Cassegrain ’ / Focus where a beam is reachable
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FOC-LEN
FOC-VAL
INSROT
INST-PA
AUTOGUID
M2-TYPE
M2-TIP
M2-ANG1
M2-ANG2
M2-P0OS1
M2-P0S2
COMMENT
DETPXSZ1
DETPXSZ2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRPIX2
CRVAL1
CRVAL2
PROJP1
PROJP2
PC001001
CD1_1
PC001002
CDh1_2
PC002001
CDh2_1
PC002002
CD2_2
BSCALE
BZERO
BUNIT
BLANK
WCS-0RIG
COMMENT
COMMENT
COMMENT
TIMESYS
DATE-0BS
UT

HST
UT1-UTC
LST

MJD
COMMENT
DATA-TYP
RADECSYS
0BJECT
EQUINOX
RA
RA2000
DEC
DEC2000
AZIMUTH
ALTITUDE
AIRMASS
ZD

SECZ
LONGPOLE
COMMENT
0BS-MOD
FILTERO1
FILTERO2=
FILTERO3=
FILTERO4=
DISPERSR:
SLIT
SLT-LEN
SLT-PA
SLT-WID
SLTCPIX1
SLTCPIX2
COMMENT
EXPTIME
DET-TMP
GAIN
PRD-MIN1
PRD-MIN2=
PRD-RNG1=

10.4. FITS ~v ¥¥% v 7))

100000.111 / Focal length of the telescope (mm)
0.786 / Encoder value of the focus unit (mm)
48.342 / Instrument Rotator angle (deg)
0.000 / Instrument Rotator P.A. (deg)
’OFF ’ / Auto Guider on/off
’CS_IR ° / Type of the Secondary Mirror (Opt/IR)
’CHOPPING’ / 2nd Mirror tip-tilt on/off
-0.960 / 2nd Mirror Angle-1
2.107 / 2nd Mirror Angle-2
-3.386 / 2nd Mirror Position-1
-1.542 / 2nd Mirror Position-2
’ Size, Coordinate etc..’
0.0500 / Detector pixel size in axisl (mm)
0.0500 / Detector pixel size in axis2 (mm)
0.00003611 / X Scale projected on detector(#/pix)
0.00003611 / Y scale projected on detector(#/pix)
’RA---TAN ° / Pixel coordinate system
’DEC--TAN / Pixel coordinate system
’degree ’ / Units used in both CRVAL1 and CDELT1
’degree ’ / Units used in both CRVAL2 and CDELT2
185.0 / Reference pixel in X (pixel,IMG)
46.0 / Reference pixel in Y (pixel,IMG)
68.97903333 / Physical value of the reference pixel X
16.50808333 / Physical value of the reference pixel Y
0.0 / Projection type of the first axis
0.0 / Projection type of the second axis
0.00000000 / Pixel Coordinate translation matrix
0.00000000 / Pixel Coordinate translation matrix
1.00000000 / Pixel Coordinate translation matrix
-0.00003611 / Pixel Coordinate translation matrix
1.00000000 / Pixel Coordinate translation matrix
-0.00003611 / Pixel Coordinate translation matrix
0.00000000 / Pixel Coordinate translation matrix
-0.00000000 / Pixel Coordinate translation matrix
1.00000000 / Real=fits-value*BSCALE+BZERO
0.00000000 / Real=fits-value*BSCALE+BZERO
’ADU ’ / Unit of original pixel values
0 / Value used for NULL pixels
’comics20001209 ’ / Origin of the WCS value
> (So far, WCS parameters may be incorrect?)’
) (dummy) ’
’ Date’
*UTC ’ / Time System used in the header. UTC fix.
’2011-10-12° / yyyy-mm-dd UTC obs start date
’13:563:29.000’ / HH:MM:SS.SSS Universal Time
703:53:29.000° / HH:MM:SS.SSS HST ?
-0.36211000 / UT1-UTC
704:54:28.982° / HH:MM:SS.SSS LST
52924.57880368 / Modified Julian Date
’ Object’
’0BJECT ’ / Type of this data
’FK5 ’ / The equatorial coordinate system
’Nandesuka ’ / Target Description
2000.0 / Equinox
’04:35:54.968° / HH:MM:SS.SSS RA pointing (given EQ)
’04:35:54.968° / HH:MM:SS.SSS RA pointing (J2000)
’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (given EQ)
’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (J2000)
229.43447 / Azimuth of telescope pointing (degree)
84.97427 / Altitude of telescope pointing(degree)
1.004 / Air Mass
5.02632 / Zenith Distance
1.004 / SEC(Zenith Distance)
180.0 / The North Pole of standard system (deg)
’ COMICS Optics’
’imaging ’ / Observation Mode
’H13 >/ Filter name/ID (pre-opt filter-1)
’H21 >/ Filter name/ID (pre-opt filter-2)
’F11C24.50W2.20 >/ Filter name/ID (img-opt filter)
’L0O2L20I >/ Lens name/ID (img-opt)
’GO1L10L ’ / Identifier of the disperser used
’S01W000 ’ / Identifier of the slit
39.600 / Length of the slit used
0.0 / Slit Position Angle (degree)
0.000 / Width of the slit used
120.0 / Slit center projected on detector(pix)
160.0 / Slit center projected on detector(pix)
’ COMICS Detector’
0.026 / 1 exposure integration time per exp(sec)
4.82 / Detector temperature (K)
350.000 / AD conversion factor (electron/ADU)
1 / Start X pos. of partialy read out (pix)
1 / Start Y pos. of partialy read out (pix)
336 / X Range of partialy read out (pix)
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PRD-RNG2= 241 / Y Range of partialy read out (pix)
BIN-FCT1= 1 / Binning factor of X axis (pixel)
BIN-FCT2 1 / Binning factor of Y axis (pixel)

COMMENT = ° Weather Condition’

WEATHER = ’Fare ’ / Weather condition
SEEING = 0.00 / Long integ PSF FWHM in optical (arcsec)
DOM-WND = 0.10 / Wind speed in the dome (m/s)

OUT-WND = 8.20 / Wind speed outside (m/s)

DOM-TMP = 277.35 / Temperature measured in the dome (K)
OUT-TMP = 277.55 / Temperature measured outside dome (K)
DOM-HUM = 9.7 / Humidity measured in the dome
OUT-HUM = 9.3 / Humidity measured outside dome
DOM-PRS = 622.70 / Atmospheric pressure in the Dome (hpa)
OUT-PRS = 622.70 / Atmospheric pressure outside (hpa)
COMMENT = ’ +++++++++++++++++++ COMICS ORIGINAL’

COMMENT = ° Type of the data’

Q_DTYPE = ’imaging > / type of this data spec/img/slitview
COMMENT =’ Pre-Optics’

Q_WINDOW= ’WO5KBr > / Entrance Window

Q_M1MOTA= 1420 / Pulse count of 1st mir. outer frame
Q_M1MOTB= 1775 / Pulse count of 1st mir. inner frame
Q_GRTPOS= 24335 / Grating Position in pulse

COMMENT = ° Temperature ’

COMMENT = °> (Not yet completed)’

Q_DETTPI= ’unknown >/ COMICS DETECTOR TEMP IMAGING

Q_CFTPI = ’4.82 > / COMICS COLD FINGER TEMP IMAGING
Q_DETTS1= ’unknown >/ COMICS DETECTOR TEMP SPEC POS-1
Q_DETTS2= ’unknown >/ COMICS DETECTOR TEMP SPEC P0S-2
Q_DETTS3= ’unknown >/ COMICS DETECTOR TEMP SPEC P0S-3
Q_DETTS4= ’unknown > / COMICS DETECTOR TEMP SPEC P0S-4
Q_DETTS5= ’unknown >/ COMICS DETECTOR TEMP SPEC POS-5
Q_CFTPS = ’5.56 > / COMICS COLD FINGER TEMP SPEC

Q_OPTTP = ’30.97 >/ COMICS OPTICS TEMP

COMMENT = Detector bias,clock’

Q_IMCHIP= ’IBC-104 > / COMICS IMAGING CHIP ID

Q_IMVSC = ’-5.0032 >/ COMICS IMAGING CHIP VSSCLK VOLTAGE
Q_IMVSS = ’-5.8722 >/ COMICS IMAGING CHIP VSS VOLTAGE
Q_IMBSO = ’-6.9115 > / COMICS IMAGING CHIP BIASO VOLTAGE
Q_IMBS1 = ’-7.0651 > / COMICS IMAGING CHIP BIAS1 VOLTAGE
Q_IMBS2 = ’-5.1021 > / COMICS IMAGING CHIP BIAS2 VOLTAGE
Q_IMBS3 = ’-3.8124 > / COMICS IMAGING CHIP BIAS3 VOLTAGE
Q_IMBS4 = ’-2.8108 > / COMICS IMAGING CHIP BIAS4 VOLTAGE
Q_IMBS5 = ’-3.5052 > / COMICS IMAGING CHIP BIAS5 VOLTAGE
Q_IMBS6 = ’-2.0008 > / COMICS IMAGING CHIP BIAS6 VOLTAGE
Q_IMBS7 = ’-6.0237 >/ COMICS IMAGING CHIP BIAS7 VOLTAGE
Q_IMBS8 = ’-3.0170 > / COMICS IMAGING CHIP BIAS8 VOLTAGE
Q_IMBS9 = ’-4.1090 >/ COMICS IMAGING CHIP BIAS9 VOLTAGE
Q_IMCSO00= ’84.2 >/ COMICS IMAGING CHIP CSOO CURRENT
Q_IMCSO2= ’168.3 >/ COMICS IMAGING CHIP CS02 CURRENT
Q_IMCS03= ’147.3 >/ COMICS IMAGING CHIP CSO3 CURRENT
Q_DETST = 2100000 ’ / Detector Readout Status
Q_CLKFL = ’/home/comics/cbin/clk/clkgen/013/c030.00030.001.03° / Macro File
Q_PIXTIM= 30 / Clock duration for a pixel (0.1us)
Q_RRSTRT= 1 / Reset Row Start Width (ND)

Q_CHWB = 5 / Wipe Exporsure Number in a Chop-beam
Q_CHEB = 38 / Exporsure Number in a Chop-beam
Q_CHCN = 102 / Chopping Number in this file

Q_CHAM = 1 / Add Mode O:RAW 1:ADD 2:ECO

Q_CHOP = 1 / Chopping ON=1 OFF=0

Q_CTYPE = 0 / Clock Type 0-9

Q_YSTRT = 70 / Readout Region Y start

Q_1EXP = 0.026 / Integration time per exp. (sec) = EXPTIME
Q_1FRAME= 0.983 / Integration time per frame(co-added) (sec)
COMMENT = ’ CHOPPING’

Q_CHTHRW= 10.00 / Chopping Throw

Q_CHDEG = 390.04 / Chopping Degree

COMMENT = °’ FITS VERSION’

Q_GETVER= ’4.24 > / FITS header VERSION

END

@® COMICS P Spectroscopy mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format
BITPIX = 32 / # of bits per pixel
NAXIS = 4 / of axis in frame
NAXIS1 = 320 / # of pixels/row
NAXIS2 = 240 / # of pixels/row
NAXIS3 = 4 / # of pixels/row
NAXIS4 = 2 / # of pixels/row
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EXTEND
COMMENT
COMMENT
FRAMEID
EXP-ID
0BS-ALOC
COMMENT
OBSERVER
PROP-ID
OBSERVAT=
TELESCOP=
INSTRUME=
INS-VER =
DETECTOR=
COMMENT
FOC-POS
TELFOCUS
FOC-LEN
FOC-VAL
INSROT
INST-PA
AUTOGUID
M2-TYPE
M2-TIP
M2-ANG1
M2-ANG2
M2-POS1
M2-P0S2
COMMENT
DETPXSZ1
DETPXSZ2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRPIX2
CRVAL1
CRVAL2
PROJP1
PROJP2
PC001001
CD1_1
PC001002
CD1_2
PC002001
CDh2_1
PC002002
CD2_2
BSCALE
BZERO
BUNIT
BLANK
WCS-ORIG
COMMENT
COMMENT
COMMENT
TIMESYS
DATE-0BS
uT

HST
UT1-UTC
LST

MJD
COMMENT
DATA-TYP
RADECSYS
0BJECT
EQUINOX
RA
RA2000
DEC
DEC2000
AZIMUTH
ALTITUDE
AIRMASS
ZD

SECZ
LONGPOLE:
COMMENT
0BS-MOD
FILTERO1=
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F / ASCII Extension Table
> 4++++++++++++++++++ SUBARU COMMON’

>

’COMA00044302°
’COME00044301°
’Observation ’
)

About This DATA’

Data Serial Num of COMICS A-sequence
Exporsure ID

Allocation Mode

’COMICS ’
‘o11111 ’
’NAOJ

’Subaru

’COMICS
72001-09-29
’Si:As IBC-104 SG
J

/
/
/
/
/

Observation ID’

Observers

Proposal ID
/ Observatory

>/ Telescope name
/ Instrument

’ / Version of the instrument
/ Name of the detector/CCD

Telescope Settings’

’Cassegrain ’ / Focus where the instrument is attached
’Cassegrain ’ / Focus where a beam is reachable
100000.111 / Focal length of the telescope (mm)
0.800 / Encoder value of the focus unit (mm)
-16.209 / Instrument Rotator angle (deg)
-30.000 / Instrument Rotator P.A. (deg)
’0FF ’ / Auto Guider on/off
’CS_IR / Type of the Secondary Mirror (Opt/IR)
>CHOPPING’ / 2nd Mirror tip-tilt on/off
-0.005 / 2nd Mirror Angle-1
2.775 / 2nd Mirror Angle-2
-4.459 / 2nd Mirror Position-1
-0.008 / 2nd Mirror Position-2
2 Size, Coordinate etc..’
0.0500 / Detector pixel size in axisl (mm)
0.0500 / Detector pixel size in axis2 (mm)
0.00004583 / X Scale projected on detector(#/pix)
0.00004583 / Y scale projected on detector (#/pix)
’RA---TAN ° / Pixel coordinate system
’DEC--TAN ° / Pixel coordinate system
’degree ’ / Units used in both CRVAL1 and CDELT1
’degree ’ / Units used in both CRVAL2 and CDELT2
185.0 / Reference pixel in X (pixel,IMG)
116.0 / Reference pixel in Y (pixel,IMG)
101.47376250 / Physical value of the reference pixel X
-52.40964167 / Physical value of the reference pixel Y
0.0 / Projection type of the first axis
0.0 / Projection type of the second axis
0.86602540 / Pixel Coordinate translation matrix
-0.00003969 / Pixel Coordinate translation matrix
-0.50000000 / Pixel Coordinate translation matrix
0.00002292 / Pixel Coordinate translation matrix
-0.50000000 / Pixel Coordinate translation matrix
0.00002292 / Pixel Coordinate translation matrix
-0.86602540 / Pixel Coordinate translation matrix
0.00003969 / Pixel Coordinate translation matrix
1.00000000 / Real=fits-value*BSCALE+BZERO
0.00000000 / Real=fits-value*BSCALE+BZERO
’ADU ’ / Unit of original pixel values
0 / Value used for NULL pixels
’comics20001209 ’ / Origin of the WCS value
> (So far, WCS parameters may be incorrect?)’
) (dummy) ’
?--- Date’
’UTC ’ / Time System used in the header. UTC fix.
’2011-11-11° / yy-mm-dd UTC obs start date
’12:41:04.000’ / HH:MM:SS.SSS Universal Time
’02:41:04.000° / HH:MM:SS.SSS HST ?
-0.38291000 / UT1-UTC
’07:42:21.943’ / HH:MM:SS.SSS LST
52985.52851409 / Modified Julian Date
’ Object’
’0BJECT >/ Type of this data
’FKb5 ’ / The equatorial coordinate system
’Nandesuka ’ / Target Description
2000.0 / Equinox
’06:45:53.703° / HH:MM:SS.SSS RA pointing (given EQ)
’06:45:53.703° / HH:MM:SS.SSS RA pointing (J2000)
’-52:24:34.71° / +/-DD:MM:SS.SS DEC pointing (given EQ)
’-52:24:34.71° / +/-DD:MM:SS.SS DEC pointing (J2000)
188.88210 / Azimuth of telescope pointing (degree)
16.73436 / Altitude of telescope pointing(degree)
3.439 / Air Mass
73.26570 / Zenith Distance
3.473 / SEC(Zenith Distance)
180.0 / The North Pole of standard system (deg)
’ COMICS Optics’
’spectroscopy >/ Observation Mode

’F01C10.50W6.00

’ / Filter name/ID (pre-opt filter-1)
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FILTERO2=
FILTERO3=
FILTERO4=
DISPERSR:
SLIT
SLT-LEN
SLT-PA
SLT-WID
SLTCPIX1
SLTCPIX2=
COMMENT =
DISPAXIS
WAV-MIN
WAV-MAX
WAVELEN
COMMENT
EXPTIME
DET-TMP
GAIN
PRD-MIN1

BIN-FCT2
COMMENT
WEATHER
SEEING
DOM-WND
OUT-WND
DOM-TMP
OUT-TMP
DOM-HUM
OUT-HUM
DOM-PRS
OUT-PRS
COMMENT
COMMENT
Q_DTYPE
COMMENT
Q_WINDOW
Q_M1MOTA=
Q_M1MOTB=
Q_GRTPOS
COMMENT
COMMENT
Q_DETTPI
Q_CFTPI
Q_DETTS1=
Q_DETTS2=
Q_DETTS3=
Q_DETTS4=
Q_DETTS5
Q_CFTPS
Q_OPTTP
COMMENT
Q_S1CHIP=
Q_S2CHIP=
Q_S3CHIP=
Q_S4CHIP=
Q_S5CHIP=
Q_SPVSC
Q_SPVSS
Q_SPBSO
Q_SPBS1
Q_SPBS2
Q_SPBS3
Q_SPBS4
Q_SPBS5
Q_SPBS6
Q_SPBS7
Q_SPBS8
Q_SPBS9
Q_SPCS00
Q_SPCS02=
Q_SPCS03=
Q_SPCS10=
Q_SPCS12=
Q_SPCS13=
Q_SPCS20=
Q_SPCS22=
Q_SPCS23=
Q_SPCS30=
Q_SPCS32=
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’H21
’HO1
’LO1L10I
’GO1L10L
’S02W160

H

Filter name/ID (pre-opt filter-2)
Filter name/ID (img-opt filter)
Lens name/ID (img-opt)
Identifier of the disperser used
Identifier of the slit

N N

39.600 / Length of the slit used
0.0 / Slit Position Angle (degree)
0.330 / Width of the slit used
120.0 / Slit center projected on detector(pix)
160.0 / Slit center projected on detector(pix)
—--- Spectroscopy only’
1

7500.0000
13500.0000
10500.0000

Dispersion Axis in frame
Shortest wavelen (nm)
Longest wavelen (nm)
Central wavelen (nm)

0.301
5.56
350.000
1

1
336
241

1

1

NSNS NN

COMICS Detector’

1 exposure integration time per exp(sec)
Detector temperature (K)

AD conversion factor (electron/ADU)
Start X pos. of partialy read out (pix)
Start Y pos. of partialy read out (pix)
X Range of partialy read out (pix)

Y Range of partialy read out (pix)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)

’Fare

0.42
0.10
8.20
273.75
274.75
7.3
6.8
623.30
623.30

NN

Weather Condition’

>/ Weather condition
Long integ PSF FWHM in optical (arcsec)
Wind speed in the dome (m/s)
Wind speed outside (m/s)
Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome
Humidity measured outside dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside (hpa)

) 4ttt ++++++ COMICS ORIGINAL®

H

’blindslit
)

H]

/

Type of the data’
type of this data spec/img/slitview

’WOSKBr

H

)

1420
1775
24335

Pre-Optics’

/ Entrance Window

/
/
/

Pulse count of 1st mir. outer frame
Pulse count of 1st mir. inner frame
Grating Position in pulse

> (Not yet
’unknown
’4.82
’unknown
’unknown
’unknown
’unknown
’unknown
’5.56
’30.97

)

completed
)

Temperature ’

COMICS DETECTOR TEMP IMAGING
COMICS COLD FINGER TEMP IMAGING
COMICS DETECTOR TEMP SPEC P0S-1
COMICS DETECTOR TEMP SPEC P0S-2
COMICS DETECTOR TEMP SPEC P0S-3
COMICS DETECTOR TEMP SPEC P0S-4
COMICS DETECTOR TEMP SPEC POS-5
COMICS COLD FINGER TEMP SPEC
COMICS OPTICS TEMP

’IBC-105
>IBC-30388
’IBC-30814
’IBC-30394
’IBC-131
’-4.9963
’-5.8527
’-6.9088
’-7.0406
’-5.1111
’-3.8042
’-2.8033
’-3.5046
’-2.0001
’-6.0121
’-3.0010
’-4.1060
’106.3
’127.5
’148.7
’85.0
’148.
’148.
’106.
7127.
’148.
’106.
’127.

TWNOTWNN

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

Detector bias,clock’

COMICS SPEC-POSITION-1 CHIP ID

COMICS SPEC-POSITION-2 CHIP ID

COMICS SPEC-POSITION-3 CHIP ID

COMICS SPEC-POSITION-4 CHIP ID

COMICS SPEC-POSITION-5 CHIP ID

COMICS SPECTROSCOPY CHIP VSSCLK VOLTAGE
COMICS SPECTROSCOPY CHIP VSS VOLTAGE
COMICS SPECTROSCOPY CHIP BIASO VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS1 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS2 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS3 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS4 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS5 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS6 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS7 VOLTAGE
COMICS SPECTROSCOPY CHIP BIAS8 VOLTAGE
COMICS SPECTROSCOPY CHIP BIASY9 VOLTAGE
COMICS SPECTROSCOPY CHIP CSOO CURRENT
COMICS SPECTROSCOPY CHIP CS02 CURRENT
COMICS SPECTROSCOPY CHIP CS03 CURRENT
COMICS SPECTROSCOPY CHIP CS10 CURRENT
COMICS SPECTROSCOPY CHIP CS12 CURRENT
COMICS SPECTROSCOPY CHIP CS13 CURRENT
COMICS SPECTROSCOPY CHIP CS20 CURRENT
COMICS SPECTROSCOPY CHIP CS22 CURRENT
COMICS SPECTROSCOPY CHIP CS23 CURRENT
COMICS SPECTROSCOPY CHIP CS30 CURRENT
COMICS SPECTROSCOPY CHIP CS32 CURRENT
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Q_SPCS33= ’148.7 >/ COMICS SPECTROSCOPY CHIP CS33 CURRENT
Q_SPCS40= ’85.0 >/ COMICS SPECTROSCOPY CHIP CS40 CURRENT
Q_SPCS42= ’127.5 >/ COMICS SPECTROSCOPY CHIP CS42 CURRENT
Q_SPCS43= ’127.5 ’ / COMICS SPECTROSCOPY CHIP CS43 CURRENT

Q_DETST = 2100101 / Detector Readout Status
Q_CLKFL = ’/home/com1cs/cb1n/clk/clkgen/013/c050 00150.001.00° / Macro File
Q_PIXTIM= 0 / Clock duration for a pixel (O.1lus)
Q_RRSTRT= 1 / Reset Row Start Width (ND)

Q_CHWB = 2 / Wipe Exporsure Number in a Chop-beam
Q_CHEB = 3 / Exporsure Number in a Chop-beam

Q_CHCN = 4 / Chopping Number in this file

Q_CHAM = 1 / Add Mode O:RAW 1:ADD 2:ECO

Q_CHOP = 1 / Chopping ON=1 OFF=0

Q_CTYPE = 0 / Clock Type 0-9

Q_YSTRT = 1 / Readout Region Y start

Q_1EXP = 0.301 / Integration time per exp. (sec) = EXPTIME
Q_1FRAME= 0.904 / Integration time per frame(co-added) (sec)
COMMENT = ° CHOPPING’

Q_CHTHRW= 15.00 / Chopping Throw

Q_CHDEG = 29.51 / Chopping Degree

COMMENT = °’ FITS VERSION’

Q_GETVER= ’4.24 > / FITS header VERSION

END

10.4.3 FOCAS(2003/12/31 hR)
@® FOCAS @ Imaging mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 16 / # of bits storing pix values

NAXIS = 2 / # of axes in frame

NAXIS1 = 683 / # of pixels/row

NAXIS2 = 4095 / # of rows (also # of scan lines)

EXTEND = F / Presence of FITS Extention

ADC = -0.040 / ADC PA during exposure (degree)

ADC-STR = -0.040 / ADC PA at exposure start (degree)
ADC-END = -0.040 / ADC PA at exposure end (degree)
ADC-TYPE= ’IN ’ / ADC name/type if used

AIRMASS = 1.000 / Typical air mass during exposure
AIRM-STR= 1.000 / Air mass at exposure start

AIRM-END= 1.000 / Air mass at exposure end

ALTITUDE= 89.95466 / Altitude of telescope pointing (degree)
ALT-STR = 89.95466 / Altitude at start exposure (degree)
ALT-END = 89.95466 / Altitude at exposure end (degree)
AZIMUTH = 187.02641 / Azimuth of telescope pointing (degree)
AZ-STR = 187.02641 / Azimuth angle at exposure start (degree)
AZ-END = 187.02641 / Azimuth angle at exposure end (degree)
DATASET = ’DS000 ’ / ID of an observation dataset

DEC = ’+19:47:44.55° / DEC of pointing (+/-DD:MM:SS.SS)
SLTC-DEC= ’+19:47:44.55° / slit center DEC at the EQUINOX (degree)
DOM-HUM = 29.3 / Humidity measured in the dome

DOM-HSTR= 29.3 / Humidity in the dome at exp. start (%)
DOM-HEND= 29.3 / Humidity in the dome at exp. end (%)
DOM-PRS = 620.30 / Atmospheric pressure in the Dome (hpa)
DOM-PSTR= 620.30 / Dome Atm. pressure at exp.start (hpa)
DOM-PEND= 620.30 / Dome atm. pressure at exposure end (hpa)
DOM-TMP = 274.95 / Temperature measured in the dome (K)
DOM-TSTR= 274.95 / Temp. in the dome at exp. start (K)
DOM-TEND= 274.95 / Temp. in the dome at exp. end (K)
DOM-WND = 0.00 / Wind velocity in the dome (m/s)
DOM-WSTR= 0.00 / Wind vel. in dome at exp. end (m/s)
DOM-WEND= 0.00 / Wind vel. in dome at exp. end (m/s)
EQUINOX = 2000.0 / Standard FK5 (years)

EFP-MIN1= 20 / EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN2= 1 / EFP-MIN1 Start Y pos. of effective area (pix)
EFP-RNG1= 658 / EFP-MIN1 X Range of effective area (pix)
EFP-RNG2= 4095 / EFP-MIN1 Y Range of effective area (pix)
EXP-ID = ’DS000 ’ / ID of the exposure this data was taken
FOC-POS = ’# ’ / Focus where the instrument is attached
FOC-VAL = -0.14 / Encoder value of the focus unit (mm)
GAIN = 2.110 / AD conversion factor (electron/ADU)
INSROT = -0.0 / Typical inst. rot. angle at exp.(degree)
INR-STR = -0.0 / Instrument Rotator angle at Start (deg)
INR-END = -0.0 / Instrument Rotator angle at end (degree)
INST-PA = 0.6 / P.A. of Instrument flange (degree)
INSTRUME= ’FOCAS ’ / Name of instrument

M2-TIP = ’0FF ’ / Tip/Tilt of the Secondary Mirror (ON/OFF)
M2-TYPE = ’0Opt ’ / Type of the Secondary Mirror (Opt/IR)
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OBJECT =
0BS-ALOC=
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID =
RA =
SLTC-RA =
SECZ =
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END=
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP=
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP =
DISPAXIS=
DISPERSR=
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3=
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
PRD-MIN1

PRD-RNG2=
RA2000 =
SLIT =
SLTCPIX1=
SLTCPIX2=
SLT-LEN
SLT-PA
SLT-WID
TIMESYS
UT
UT-STR
UT-END
WAVELEN
WAV-MAX
WAV-MIN
CRVAL1
CRVAL2
CRPIX1

160

’BIAS ’
’Observation’
’FOCAS
’IMAG ’
35.0
35.0
35.0
620.30
620.30
620.30
275.55
275.55
275.55
0.60
0.60
0.60
‘011426
’08:51:24.109°
’08:51:24.109°
1.000
1.000
1.000
0.00
’Subaru
’Cassegrain’
0.600
0.600
0.600
.37139
’Fare ’
.04534
.04534
.04534
3
1
-32768
1.000000

[eXeNe)

’ADU ’
32768.000000
’BIAS ’
’2011-11-28°
’+19:47:44.55°
’MIT ’
1
0.015000
0.015000
-99.800003
2
’SCFCGRMBO1’
0.0
?SCFCFLL600°
’NONE ’
’NONE ’
’FCSA00046275°
’06:47:06.231°
’06:47:06.231°
’06:47:06.244°
’08:51:39.611°
’08:51:39.611°
’08:51:39.624°
52940.69937338
52940.69937338
52940.69937353
59

’08:51:24.109°
’SCFCSLLC08’

’UTC ’
’16:47:06.231°
’16:47:06.231°
’16:47:06.244°
550.0000
655.0000
655.0000
132.85044861
19.79570770
-34.0

/
/

N e e

TIXBBIRD FITS ¥ —7 — FEEEH

Target Description
Allocation mode for Instrument

/ Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. . .

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Dispersion axis in frame

Identifier of the disperser used

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Slit center projected on detector(pixel)
Slit center projected on detector(pixel)
Length of the slit used (arcsec)

Slit Position Angle (degree)

Width of the slit used (arcsec)

Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Wavelength at detector center (unm)
Longest wavelen. focused on detector(nm)
Shortest wavelen.focused on detector (nm)
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)



CRPIX2
CDELT1
CDELT2
PC001001

LONGPOLE=
CTYPE1 =
CTYPE2 =
CUNIT1 =
CUNIT2 =
CD1_1 =
cbi_2 =
CD2_1 =
cb2_2 =
F_FCSMOD=
F_WIPE =
F_READ =
C2VAL1 =
C2VAL2 =
C2PIX1 =
C2PIX2 =
C2ELT1 =
C2ELT2 =
P2001001=

C2YPE1
C2YPE2
C2NIT1
C2NIT2
WCS-ORIG=
RADECSYS=
END

2041.0
0.10380000
0.10380000
1.00000000
0.00000000
0.00000000
1.00000000

180.00000

’RA---TAN’

’WAVELENGTH’

’degree ’

’mﬂ )
0.31140000
0.00000000
0.00000000
0.10380000

’SPEC ’

’NORMAL °

’NORMAL °

132.85045417
19.79570833
-34.0
2041.0
0.00008650
0.00002883
0.01113497
0.99993800
-0.99993800
0.01113497

’RA---TAN’

’DEC--TAN’

’degree ’

’degree

’SUBARU Toolkit’

’FK5 ’
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Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Comment. ..

CCD Wipe Rate

CCD Readout Rate

Physical value of the ref. pixel X (degree)
Physical value of the ref. pixel Y (degree)
Reference pixel in X on detector (pixel)
Reference pixel in Y on detector (pixel)
X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel coordinate system

Pixel coordinate system

Units used in both C2VAL1 and C2ELT1
Units used in both C2VAL2 and C2ELT2
Origin of the WCS value

The equatorial coordinate system

@® FOCAS @ ImagingPolarimetry mode
1 2 3 4

6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE
ATRMASS
AIRM-STR=
AIRM-END=
ALTITUDE
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
DOM-HUM
DOM-HSTR:
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT

T

16

2

2047
4095
F
0.040
0.040
-0.040

—
=2

1.000
1.000
1.000
89.93379
89.93379
89.93379
89.99576
89.99576
89.99576
’DS000 ’
’+19:49:08.67’

caoo;
00 00 00
N T T T T e N e T

621.10
621.10
621.10
276.35
276.35
276.35
0.00
0.00
0.00
2000.0
1
1
1972
4095
’FCSE00020026’
’# )

1.11
1.910
0.0

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)
Wind velocity in the dome (m/s)
Wind vel. in dome at exp. end (m/s)
Wind vel. in dome at exp. end (m/s)
Standard FK5 (years)

EFP-MIN1 Start X pos. of effective
EFP-MIN1 Start Y pos. of effective
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)

area (pix)
area (pix)
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INR-STR
INR-END
INST-PA
INSTRUME
M2-TIP
M2-TYPE
0BJECT
0BS-ALOC=
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID =
RA
SECZ
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END=
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP=
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP
EXPTIME
FILTERO1=
FILTERO2=
FILTERO3=
FRAMEID
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END

RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001=
PC001002=

162

0.0
0.0
0.6
’FOCAS ’
’OFF ’
) Dpt J
’DOMEFLAT’
’Observation’
’FOCAS ’
>IMAGPOL °
3.2
3.2
3.6
621.10
621.10
621.10
277 .15
277 .15
277.15
3.00
3.00
3.00
’011004 °
’23:23:37.303°
1.000
1.000
1.000
0.00
’Subaru °’
’Cassegrain’
0.900
0.900
0.900
-0.22838
’Fare ’
0.06621
0.06621
0.06621
1
1
-32768
1.000000
’ADU ’
32768.000000
’DOMEFLAT’
’2011-11-15°
’+19:49:08.67°
’MIT ’
2
0.015000
0.015000
-99.800003
22.0
’NONE ’
’SCFCFLN658°
’NONE ’
’FCSA00020027°
’06:10:18.130°
’06:10:18.130°
’06:10:43.123°
’23:23:27.924°
723:23:27.924°
723:23:52.985°

52440.67187500
52440.67187500
52440.67578125

1
1
2047
4095
’23:23:37.303°
’SCFCMS0120°
’UTC ’
’16:10:18.130°
’16:10:18.130°
’16:10:43.123°
350.905642917
19.81907500
1964.0
2043.0
0.00002883
0.00002883
0.01113497
0.99993800

N N e N N N
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Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. . .

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Time System used in the header
HH:MM:S8S.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix



PC002001=
PC002002=
LONGPOLE:
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CDh1_1
CD2_1
CD1_2
CD2_2
F_FCSMOD:
F_WIPE
F_READ
WCS-ORIG
RADECSYS=
END

-0.99993800
0.01113497
180.00000

’RA---TAN’

’DEC--TAN’

’degree ’

’degree ’
0.00000032
-0.00002883
0.00002883
0.00000032

> IMAG_MOS_POL’

’NORMAL °

’NORMAL °

’SUBARU Toolkit’

’FK5 ’

e N N N NN
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Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Comment. ..

CCD Wipe Rate

CCD Readout Rate

Origin of the WCS value

The equatorial coordinate system

o FOCAS D Spectroscopy mode

6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
ADC
ADC-STR
ADC-END
ADC-TYPE
AIRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
DATASET
DEC
SLTC-DEC
DOM-HUM
DOM-HSTR=
DOM-HEND=
DOM-PRS =
DOM-PSTR=
DOM-PEND=
DOM-TMP =
DOM-TSTR=
DOM-TEND=
DOM-WND =
DOM-WSTR=
DOM-WEND=
EQUINOX =
EFP-MIN1=
EFP-MIN2=
EFP-RNG1=
EFP-RNG2
EXP-ID
FOC-POS
FOC-VAL
GAIN
INSROT
INR-STR
INR-END
INST-PA
INSTRUME
M2-TIP
M2-TYPE
0BJECT
0BS-ALOC
OBSERVER:
0BS-MOD
0UT-HUM
OUT-HSTR:
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=

T

16

2

683
4095

F
-0.040
-0.040
0.030

1.000
1.000
1.000
89.95366
89.95366
89.95365
328.52454
328.52454
328.52454
’DS000 ’
’+19:52:45.14°
’+19:52:45.14°
28.8
28.8
28.7
620.10
620.10
620.10
275.15
275.15
275.15
0.00
0.00
0.00
2000.0
20
1
658
4095
’FCSEOOO46259’
#
-0.14
2.110
-234.4
-234.4
-234.4
0.6
’FOCAS ’
’0FF ’
) Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
’SPEC ’
18.3
18.3
17.6
620.10
620.10
620.10
276.65
276.65

N T e e T N N N N N N N U N N N N

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)

slit center DEC at the EQUINOX (degree)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)
Wind velocity in the dome (m/s)
Wind vel. in dome at exp. end (m/s)
Wind vel. in dome at exp. end (m/s)
Standard FK56 (years)

EFP-MIN1 Start X pos. of effective
EFP-MIN1 Start Y pos. of effective
EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)
Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)

area (pix)
area (pix)
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OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID
RA
SLTC-RA
SECZ
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END=
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1
BIN-FCT2
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP=
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP =
DISPAXIS=
DISPERSR=
EXPTIME =
FILTERO1=
FILTERO2=
FILTERO3=
FRAMEID =
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END

PRD-RNG2=
RA2000 =
SLIT =
SLTCPIX1=
SLTCPIX2=
SLT-LEN
SLT-PA
SLT-WID
TIMESYS
uT
UT-STR
UT-END
WAVELEN
WAV-MAX
WAV-MIN
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001=
PC001002=
PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2

164

276.65
2.40
2.40
2.40
7011426 °
’08:36:27.242’
’08:36:27.242°
1.000
1.000
1.000
0.00
’Subaru '’
’Cassegrain’
0.600
0.600
0.600
.37139
’Fare ’
.04634
.04634
.04634
3
1
-32768
1.000000

[eNeXe)

’ADU ’
32768.000000
’DOMEFLAT’
’2011-11-28°
’+19:52:45.14°
’MIT ’
1
0.015000
0.015000
-99.900002
2
?SCFCGRMBO1’
5.0
>SCFCFLL600°
’NONE ’
’NONE ’
’FCSA00046259°
’06:32:15.649°
’06:32:15.649°
’06:32:20.897’
’08:36:46.591°
’08:36:46.591°
’08:36:51.853?
52940.68906571
52940.68906571
52940.68912645
59
1
2049
4095
’08:36:27.242°
?SCFCSLLC08’

300.

00800
OOm»O OO

>UTC ’
’16:32:15.649’
’16:32:15.649’
’16:32:20.897’
550.0000
655.0000
655.0000
11351013
87920570
-34.0
2041.0
.10380000
.10380000
.00000000
.00000000
.00000000
.00000000
180.00000
’RA---TAN’
’WAVELENGTH’
’degree ’
Jnm )

129.
19.

HPOORr OO
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Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Dispersion axis in frame

Identifier of the disperser used

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)

HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Slit center projected on detector(pixel)
Slit center projected on detector(pixel)
Length of the slit used (arcsec)

Slit Position Angle (degree)

Width of the slit used (arcsec)

Time System used in the header
HH:MM:SS.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Wavelength at detector center (nm)
Longest wavelen. focused on detector (nm)
Shortest wavelen.focused on detector(nm)
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

used in both CRVAL1 and CDELT1
used in both CRVAL2 and CDELT2

N e e N N N N
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CDh1_1 = 0.31140000 / Pixel Coordinate translation matrix
cbi1_2 = 0.00000000 / Pixel Coordinate translation matrix
CDh2_1 = 0.00000000 / Pixel Coordinate translation matrix
cb2_2 = 0.10380000 / Pixel Coordinate translation matrix
F_FCSMOD= ’SPEC ’ / Comment. ..
F_WIPE = ’NORMAL ° / CCD Wipe Rate
F_READ = ’NORMAL / CCD Readout Rate
C2VAL1 = 129.11350833 / Physical value of the ref. pixel X (degree)
C2VAL2 = 19.87920556 / Physical value of the ref. pixel Y (degree)
C2PIX1 = -34.0 / Reference pixel in X on detector (pixel)
C2PIX2 = 2041.0 / Reference pixel in Y on detector (pixel)
C2ELT1 = 0.00008650 / X Scale projected on detector (#/pix)
C2ELT2 = 0.00002883 / Y Scale projected on detector (#/pix)
P2001001= 0.01113497 / Pixel Coordinate translation matrix
P2001002= 0.99993800 / Pixel Coordinate translation matrix
P2002001= -0.99993800 / Pixel Coordinate translation matrix
P2002002= 0.01113497 / Pixel Coordinate translation matrix
C2YPE1 = ’RA---TAN’ / Pixel coordinate system
C2YPE2 = ’DEC--TAN’ / Pixel coordinate system
C2NIT1 = ’degree °’ / Units used in both C2VAL1 and C2ELT1
C2NIT2 = ’degree °’ / Units used in both C2VAL2 and C2ELT2
WCS-0RIG= ’SUBARU Toolkit’ / Origin of the WCS value
RADECSYS= ’FK5 ’ / The equatorial coordinate system
END

@ FOCAS @ Spectroscopy(MOS) mode

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 16 / # of bits storing pix values

NAXIS = 2 / # of axes in frame

NAXIS1 = 2047 / # of pixels/row

NAXIS2 = 4095 / # of rows (also # of scan lines)

EXTEND = F / Presence of FITS Extention

ADC = 11.120 / ADC PA during exposure (degree)

ADC-STR = 11.120 / ADC PA at exposure start (degree)
ADC-END = 11.210 / ADC PA at exposure end (degree)
ADC-TYPE= ’IN ’ / ADC name/type if used

AIRMASS = 1.066 / Typical air mass during exposure
AIRM-STR= 1.066 / Air mass at exposure start

AIRM-END= 1.066 / Air mass at exposure end

ALTITUDE= 69.72246 / Altitude of telescope pointing (degree)
ALT-STR = 69.72246 / Altitude at start exposure (degree)
ALT-END = 69.68854 / Altitude at exposure end (degree)
AZIMUTH = 195.97508 / Azimuth of telescope pointing (degree)
AZ-STR = 195.97508 / Azimuth angle at exposure start (degree)
AZ-END = 196.33553 / Azimuth angle at exposure end (degree)
DATASET = ’DS000 ’ / ID of an observation dataset

DEC = ’+00:15:12.23° / DEC of pointing (+/-DD:MM:SS.SS)

DOM-HUM = 23.5 / Humidity measured in the dome

DOM-HSTR= 23.5 / Humidity in the dome at exp. start (%)
DOM-HEND= 23.6 / Humidity in the dome at exp. end (%)
DOM-PRS = 621.30 / Atmospheric pressure in the Dome (hpa)
DOM-PSTR= 621.30 / Dome Atm. pressure at exp.start (hpa)
DOM-PEND= 621.30 / Dome atm. pressure at exposure end (hpa)
DOM-TMP = 275.85 / Temperature measured in the dome (K)
DOM-TSTR= 275.85 / Temp. in the dome at exp. start (K)
DOM-TEND= 275.85 / Temp. in the dome at exp. end (K)
DOM-WND = 0.20 / Wind velocity in the dome (m/s)
DOM-WSTR= 0.20 / Wind vel. in dome at exp. end (m/s)
DOM-WEND= 0.10 / Wind vel. in dome at exp. end (m/s)
EQUINOX = 2000.0 / Standard FK5 (years)

EFP-MIN1= 59 / EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN2= 1 / EFP-MIN1 Start Y pos. of effective area (pix)
EFP-RNG1= 1972 / EFP-MIN1 X Range of effective area (pix)
EFP-RNG2= 4095 / EFP-MIN1 Y Range of effective area (pix)
EXP-ID = ’FCSE00046377’ / ID of the exposure this data was taken
FOC-POS = ’# ’ / Focus where the instrument is attached
FOC-VAL = -0.14 / Encoder value of the focus unit (mm)
GAIN = 4.070 / AD conversion factor (electron/ADU)
INSROT = -119.3 / Typical inst. rot. angle at exp.(degree)
INR-STR = -119.3 / Instrument Rotator angle at Start (deg)
INR-END = -119.0 / Instrument Rotator angle at end (degree)
INST-PA = -134.4 / P.A. of Instrument flange (degree)
INSTRUME= ’FOCAS ’ / Name of instrument

M2-TIP = ’0FF ’ / Tip/Tilt of the Secondary Mirror (ON/OFF)
M2-TYPE = ’0Opt / Type of the Secondary Mirror (Opt/IR)
OBJECT = ’Nandesuka °’ / Target Description

0BS-ALOC= ’Observation’ / Allocation mode for Instrument

OBSERVER= ’FOCAS ’ / Name(s) of observer(s)

0BS-MOD = ’SPEC_MOS’ / Observation Mode

OUT-HUM = 24.5 / Humidity measured outside of dome (%)
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OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=
OUT-TEND=
OUT-WND =
OUT-WSTR=
OUT-WEND=
PROP-ID =
RA =
SECZ =
SECZ-STR=
SECZ-END=
SEEING =
TELESCOP=
TELFOCUS=
TRANSP =
TRAN-STR=
TRAN-END=
UT1-UTC
WEATHER
ZD
ZD-STR
ZD-END
BIN-FCT1=
BIN-FCT2=
BLANK
BSCALE
BUNIT
BZERO
DATA-TYP=
DATE-0BS=
DEC2000 =
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-TMP
EXPTIME
FILTERO1=
FILTERO2=
FILTERO3=
FRAMEID =
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END

RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001=
PC001002=
PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CD1_1
CD2_1
CD1_2
CD2_2
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24.5
24.4
621.30
621.30
621.30
275.45
275.45
275.45
1.10
1.10
1.20
’o11111
’22:17:50.291°
1.066
1.066
1.066
0.26
’Subaru
’Cassegrain’
0.600
0.600
0.600
-0.37185
’Fare ’
20.27777
20.27830
20.31168
1
1
-32768
1.000000
>ADU ’
32768.000000
’0BJECT °
’2011-01-30°
’+00:15:12.23°
’MIT ’
1
0.015000
0.015000
-99.800003
30.0
’NONE ’
’NONE ’
’NONE ’
’FCSA00046377°
’20:33:07.547°
’20:33:07.547°
’20:33:38.175°
’22:39:56.621°
722:39:56.621°
’22:40:27.333°

52941.27299971
52941.27299971
52941.27335420

59
1
2047
4095
’22:17:50.291°
?SCFCMS0146°
’UTC ’
’06:33:07.547°
’06:33:07.547°
’06:33:38.175’
334.45954583
0.25339722
-34.0
2041.0
0.00002883
0.00002883
-0.71493656
-0.69918933
0.69918933
-0.71493656
180.00000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
-0.00002061
0.00002016
-0.00002016
-0.00002061
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Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)
Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start
SEC(Zenith Distance) at exposure end
StarSize FWHM at telescope focus(arcsec)
Telescope/System which Inst. is attached
Focus where a beam is reachable

Sky transparency

Sky transparency at beginning of exp.
Sky transparency at the end of exposure
difference between UT1 and UTC

Weather condition

Zenith Distance at typical time (degree)
Zenith Distance at exp. start (degree)
Zenith Distance at exposure end (degree)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)

Value used for NULL pixels
Real=fits-value*BSCALE+BZERO

Unit of original pixel values
Real=fits-value*BSCALE+BZERO

Type / Characteristics of this data
Observation start date (yyyy-mm-dd)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Name of the detector/CCD

Comment. ..

Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Detector temperature (K)

Total integration time of the frame(sec)
Filter name/ID

Filter name/ID

Filter name/ID

Image sequential number

Typical HST at exposure (HH:MM:SS.SSS)
HST at exposure start (HH:MM:SS.SSS)
HST at exposure end (HH:MM:SS.SSS)
Typical LST during exp. (HH:MM:SS.SSS)
LST at start of exposure (HH:MM:SS.SSS)
LST at end of exposure (HH:MM:SS.SSS)
Modified Julian Date at typical time
Modified Julian Date of the start exp.
Modified Julian Date at the end of exp.
Start X pos. of partial readout (pix)
Start pos Y of partial readout (pix)

X Range of the partial readout (pix)

Y Range of the partial readout (pix)
RA(J2000) pointing (HH:MM:SS.SSS)
Identifier of the entrance slit used
Time System used in the header
HH:MM:S8S.SSS typical UTC at exposure
HH:MM:SS.SSS UTC at start exposure time
HH:MM:SS.SSS UT at end of the exposure
Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

X Scale projected on detector (#/pix)

Y Scale projected on detector (#/pix)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix

/ Pixel Coordinate translation matrix

/ Pixel Coordinate translation matrix

N e S N N



F_FCSMOD= ’IMAG_MOS’
F_WIPE = ’FAST ’
F_READ = ’FAST ’
WCS-0RIG= ’SUBARU Toolkit’
RADECSYS= ’FK5 ’

END
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/ Comment. ..

/ CCD Wipe Rate

/ CCD Readout Rate

/ Origin of the WCS value

/ The equatorial coordinate system

@® FOCAS @ SpectroPolarimetry mode

4 5 6 7

1234567890123456789012345678901234567890123456789012345678901234567890123456789

Standard FITS format

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Extention

ADC PA during exposure (degree)

ADC PA at exposure start (degree)

ADC PA at exposure end (degree)

ADC name/type if used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Altitude of telescope pointing (degree)
Altitude at start exposure (degree)
Altitude at exposure end (degree)
Azimuth of telescope pointing (degree)
Azimuth angle at exposure start (degree)
Azimuth angle at exposure end (degree)
ID of an observation dataset

DEC of pointing (+/-DD:MM:SS.SS)

slit center DEC at the EQUINOX (degree)
Humidity measured in the dome

Humidity in the dome at exp. start (%)
Humidity in the dome at exp. end (%)
Atmospheric pressure in the Dome (hpa)
Dome Atm. pressure at exp.start (hpa)
Dome atm. pressure at exposure end (hpa)
Temperature measured in the dome (K)
Temp. in the dome at exp. start (K)
Temp. in the dome at exp. end (K)

Wind velocity in the dome (m/s)

Wind vel. in dome at exp. end (m/s)
Wind vel. in dome at exp. end (m/s)

NN

Standard FK5 (years)

EFP-MIN1 Start X pos.
EFP-MIN1 Start Y pos.

of effective
of effective

area (pix)
area (pix)

1 2 3
SIMPLE = T
BITPIX = 16
NAXIS = 2
NAXIS1 = 683
NAXIS2 = 4095
EXTEND = F
ADC = 0.010
ADC-STR = 0.010
ADC-END = -0.040
ADC-TYPE= ’IN ’
ATRMASS = 1.000
AIRM-STR= 1.000
ATRM-END= 1.000
ALTITUDE= 89.93134
ALT-STR = 89.93134
ALT-END = 89.93134
AZIMUTH = 89.99809
AZ-STR = 89.99809
AZ-END = 89.99809
DATASET = ’DS000 ’
DEC = ’+19:49:18.12°
SLTC-DEC= ’+19:49:18.12°
DOM-HUM = 15.1
DOM-HSTR= 15.1
DOM-HEND= 15.1
DOM-PRS = 622.80
DOM-PSTR= 622.80
DOM-PEND= 622.80
DOM-TMP = 277.85
DOM-TSTR= 277.85
DOM-TEND= 277.85
DOM-WND = 0.10
DOM-WSTR= 0.10
DOM-WEND= 0.00
EQUINOX = 2000.0
EFP-MIN1= 20
EFP-MIN2= 1
EFP-RNG1= 658
EFP-RNG2= 4095
EXP-ID = ’FCSE00045147°
FOC-P0OS = # ’
FOC-VAL = -0.14
GAIN = 2.110
INSROT = -139.7
INR-STR = -139.7
INR-END = -139.7
INST-PA = -49.4
INSTRUME= ’FOCAS ’
M2-TIP = °QOFF ’
M2-TYPE = ’0Opt ’
0OBJECT = ’DOMEFLAT’
0BS-ALOC= ’0Observation’
OBSERVER= ’FOCAS ’
0BS-MOD = ’SPEC_POL’
OUT-HUM = 14.1
OUT-HSTR= 14.1
OUT-HEND= 14.3
OUT-PRS = 622.80
OUT-PSTR= 622.80
OUT-PEND= 622.80
OUT-TMP = 278.55
OUT-TSTR= 278.55
OUT-TEND= 278.55
OUT-WND = 1.80
OUT-WSTR= 1.80
OUT-WEND= 1.80
PROP-ID = ’011117
RA = 718:54:11.499°
SLTC-RA = ’18:54:11.499°
SECZ = 1.000
SECZ-STR= 1.000

N N T N N N N e

EFP-MIN1 X Range of effective area (pix)
EFP-MIN1 Y Range of effective area (pix)
ID of the exposure this data was taken
Focus where the instrument is attached
Encoder value of the focus unit (mm)

AD conversion factor (electron/ADU)
Typical inst. rot. angle at exp.(degree)
Instrument Rotator angle at Start (deg)
Instrument Rotator angle at end (degree)
P.A. of Instrument flange (degree)

Name of instrument

Tip/Tilt of the Secondary Mirror (ON/OFF)
Type of the Secondary Mirror (Opt/IR)
Target Description

Allocation mode for Instrument

Name(s) of observer(s)

Observation Mode

Humidity measured outside of dome (%)
Outside humidity at exp. start (%)
Outside humidity at exp. end (%)
Atmospheric pressure outside dome (hpa)
Outside Atmos.press. at exp. start (hpa)
Outside Atmos.press. at exp. end (hpa)
Temperature measured outside of dome (K)
Outside temperature at exp. start (K)
Outside temperature at exp. end (K)

Wind velocity outside of dome (m/s)
Outside wind velocity at exp. start(m/s)
Outside wind velocity at exp. end (m/s)
Proposal ID

RA of telescope pointing (HH:MM:SS.SSS)
slit center RA at the EQUINOX (degree)
SEC(Zenith Distance) at typical time
SEC(Zenith Distance) at exposure start

167
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SECZ-END= 1.000 / SEC(Zenith Distance) at exposure end
SEEING = 0.00 / StarSize FWHM at telescope focus(arcsec)
TELESCOP= ’Subaru °’ / Telescope/System which Inst. is attached
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable

TRANSP = 0.600 / Sky transparency

TRAN-STR= 0.600 / Sky transparency at beginning of exp.
TRAN-END= 0.600 / Sky transparency at the end of exposure
UT1-UTC = -0.35797 / difference between UT1 and UTC

WEATHER = ’Fare ’ / Weather condition

ZD = 0.06866 / Zenith Distance at typical time (degree)
ZD-STR = 0.06866 / Zenith Distance at exp. start (degree)
ZD-END = 0.06866 / Zenith Distance at exposure end (degree)
BIN-FCT1= 3 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)

BLANK = -32768 / Value used for NULL pixels

BSCALE = 1.000000 / Real=fits-value*BSCALE+BZERO

BUNIT = ’ADU ’ / Unit of original pixel values

BZERO = 32768.000000 / Real=fits-value*BSCALE+BZERO

DATA-TYP= ’DOMEFLAT’ / Type / Characteristics of this data
DATE-0BS= ’2011-11-05’ / Observation start date (yyyy-mm-dd)
DEC2000 = ’+19:49:18.12° / DEC(J2000) of pointing (+/-DD:MM:SS.SS)
DETECTOR= ’MIT ’ / Name of the detector/CCD

DET-ID = 1 / Comment...

DETPXSZ1= 0.015000 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.015000 / Detector pixel size in axis2 (mm)
DET-TMP = -99.800003 / Detector temperature (K)

DISPAXIS= 2 / Dispersion axis in frame

DISPERSR= ’SCFCGRMBO1’ / Identifier of the disperser used
EXPTIME = 11.0 / Total integration time of the frame(sec)
FILTERO1= ’NONE ’ / Filter name/ID

FILTERO2= ’SCFCFLSY47’ / Filter name/ID

FILTERO3= ’NONE ’ / Filter name/ID

FRAMEID = ’FCSA00045147° / Image sequential number

HST = 718:22:13.842’ / Typical HST at exposure (HH:MM:SS.SSS)
HST-STR = ’18:22:13.842° / HST at exposure start (HH:MM:SS.SSS)
HST-END = ’18:22:25.333’ / HST at exposure end (HH:MM:SS.SSS)

LST = 218:54:04.099° / Typical LST during exp. (HH:MM:SS.SSS)
LST-STR = ’18:54:04.099° / LST at start of exposure (HH:MM:SS.SSS)
LST-END = ’18:54:15.621° / LST at end of exposure (HH:MM:SS.SSS)
MJD = 52917.18210051 / Modified Julian Date at typical time
MJD-STR = 52917.18210051 / Modified Julian Date of the start exp.
MJD-END = 52917.18223351 / Modified Julian Date at the end of exp.
PRD-MIN1= 59 / Start X pos. of partial readout (pix)
PRD-MIN2= 1 / Start pos Y of partial readout (pix)
PRD-RNG1= 2049 / X Range of the partial readout (pix)
PRD-RNG2= 4095 / Y Range of the partial readout (pix)
RA2000 = ’18:54:11.499° / RA(J2000) pointing (HH:MM:SS.SSS)

SLIT = ’SCFCSLP004’ / Identifier of the entrance slit used
SLTCPIX1= 0.0 / Slit center projected on detector(pixel)
SLTCPIX2= 0.0 / Slit center projected on detector(pixel)
SLT-LEN = 300.000 / Length of the slit used (arcsec)

SLT-PA = 49.4 / Slit Position Angle (degree)

SLT-WID = 0.5 / Width of the slit used (arcsec)

TIMESYS = ’UTC ’ / Time System used in the header

uT = ’04:22:13.842° / HH:MM:SS.SSS typical UTC at exposure
UT-STR = ’04:22:13.842’ / HH:MM:SS.SSS UTC at start exposure time
UT-END = ’04:22:25.333° / HH:MM:SS.SSS UT at end of the exposure
WAVELEN = 550.0000 / Wavelength at detector center (mm)
WAV-MAX = 655.0000 / Longest wavelen. focused on detector (nm)
WAV-MIN = 655.0000 / Shortest wavelen.focused on detector(nm)
CRVAL1 = 283.54791260 / Physical value of the reference pixel X
CRVAL2 = 19.82169914 / Physical value of the reference pixel Y
CRPIX1 = -34.0 / Reference pixel in X (pixel)

CRPIX2 = 2041.0 / Reference pixel in Y (pixel)

CDELT1 = 0.10380000 / X Scale projected on detector (#/pix)
CDELT2 = 0.10380000 / Y Scale projected on detector (#/pix)
PC001001= 1.00000000 / Pixel Coordinate translation matrix
PC001002= 0.00000000 / Pixel Coordinate translation matrix
PC002001= 0.00000000 / Pixel Coordinate translation matrix
PC002002= 1.00000000 / Pixel Coordinate translation matrix
LONGPOLE= 180.00000 / The North Pole of standard system (deg)
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’WAVELENGTH’ / Pixel coordinate system

CUNIT1 = ’degree '’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’nm ’ / Units used in both CRVAL2 and CDELT2
CD1_1 = 0.31140000 / Pixel Coordinate translation matrix
Cb1_2 = 0.00000000 / Pixel Coordinate translation matrix
CD2_1 = 0.00000000 / Pixel Coordinate translation matrix
Ch2_2 = 0.10380000 / Pixel Coordinate translation matrix
F_FCSMOD= ’SPEC_POL’ / Comment. ..

F_WIPE = ’NORMAL ° / CCD Wipe Rate

F_READ = ’NORMAL ° / CCD Readout Rate

C2VAL1 = 283.54791250 / Physical value of the ref. pixel X (degree)
C2VAL2 = 19.82170000 / Physical value of the ref. pixel Y (degree)

168



C2PIX1
C2PIX2
C2ELT1
C2ELT2
P2001001
P2001002=
P2002001=
P2002002
C2YPE1
C2YPE2
C2NIT1
C2NIT2
WCS-ORIG
RADECSYS=
END

-34.0
2041.0
0.00008650
0.00002883
-0.75883953
0.65127764
-0.65127764
-0.75883953
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
’SUBARU Toolkit’
’FK5 ’

10.4. FITS ~v ¥¥% v 7))

Reference pixel in X on detector (pixel)
Reference pixel in Y on detector (pixel)

X Scale projected on detector
Y Scale projected on detector
Pixel Coordinate translation
Pixel Coordinate translation
Pixel Coordinate translation
Pixel Coordinate translation
Pixel coordinate system

Pixel coordinate system

Units used in both C2VAL1 and
Units used in both C2VAL2 and
Origin of the WCS value

(#/pix)
(#/pix)

matrix
matrix
matrix
matrix

C2ELT1
C2ELT2

The equatorial coordinate system

@ FOCAS ® ASCII Table Extension % v 7L~y ¥ & F—%

(Imaging and Spectroscopy mode) (7

3

- 37
=]
ST

4 5 6

SHRTIEmME N TTwR Y, )

7

1234567890123456789012345678901234567890123456789012345678901234567890123456789

1 2
XTENSION= ’TABLE ’
BITPIX =
NAXIS =
NAXIS1 =
NAXIS2 =
PCOUNT =
GCOUNT =
TFIELDS =
EXTNAME = ° ’
TTYPE1 = ’SLT-ID °
TBCOL1 =
TFORM1 = ’I4 ’
TTYPE2 = ’SLTCPIX1’
TBCOL2 =
TFORM2 = ’F7.2 ’
TUNIT2 = ’pixel ’
TTYPE3 = ’SLTCPIX2’
TBCOL3 =
TFORM3 = ’F7.2 ’
TUNIT3 = ’pixel ’
TTYPE4 = ’SLTC-RA °
TBCOL4 =
TFORM4 = ’A12 ’
TTYPES = ’SLTC-DEC’
TBCOLS =
TFORM5 = ’A12 ’
TTYPE6 = ’SLT-LEN °’
TBCOL6 =
TFORM6 = ’F5.1 ’
TUNIT6 = ’arcsec
TTYPE7 = ’SLT-WID °’
TBCOL7 =
TFORM7 = ’F5.1 ’
TUNIT7 = ’arcsec
TTYPE8 = ’SLT-PA °
TBCOL8 =
TFORM8 = ’F5.1 ’
TUNIT8 = ’degree °’
TTYPE9 = ’SLT-SHP °’
TBCOL9 =
TFORM9 = A9 ’
TTYPE10 = ’SLT-0PEN’
TBCOL10 =
TFORM10 = ’A1l ’
TTYPE11 = ’0BJECT °
TBCOL11 =
TFORM11 = ’A30 ’
TNULL11 =
END

1

2

14

22

35

48

54

60

66

76

78

3

N N N e

Table extension

# of bits storing pix value
simple 2-D matrix

# of characters per row

# of rows

No "random" parameters

Only one group

# of fields in one row

Name of this table

S1it ID of mask design in CAD
start column of this field (=
integer

X-position of slit center
start column of this field (=
float

unit of 2nd column
Y-position of slit center
start column of this field (=
float

unit of 3rd column

RA of slit center

start column of this field (=

character (format is HH:MM:SS.

DEC of slit center
start column of this field (=

character (format is +/-DD:MM:

data
1)

6)

14)

22)
SsS)

35)
SS.SS)

Slit length (Semi-major-axis for ELLIPSE)

start column of this field (=
float
unit of 6th column

48)

Slit width (Semi-minor-axis for ELLIPSE)

start column of this field (=
float

unit of 7th column

Position angle of slit

start column of this field (=
float

unit of 8th column

Shape of cutting slit

start column of this field (=

character (ELLIPSE, RECTANGLE)

Cutting shape is open or not,
start column of this field (=
logical (T or F)
Name of observed
start column of this field (=
character

>’/ null data for this

4 5 6

54)

60)

66)

open is T(rue).
76)

78)

column

7 8 9

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345

1 102.10

110.79 12:35:39.940 +42:05:30.82
52 1053.05 2090.23 12:35:44.555 +42:08:09.56 150.0
1894 3179.93 3565.33 12:35:59.109 +42:11:12.74

13.8 0.2 0.0 RECTANGLE T
0.2 0.0 RECTANGLE T FOCAS123545+4208
18.0 0.2 0.0 RECTANGLE T
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@ FOCAS ® ASCII Table Extension ¥~ 7L~y ¥ & 5—%
(ImagingPolarimetry and SpectroPolarimetry mode) (JEE : SR TS TH R, )

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

XTENSION= ’TABLE ’ / Table extension

BITPIX = 8 / # of bits storing pix value

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 139 / # of characters per row

NAXIS2 = 3 / # of rows

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 15 / # of fields in one row

EXTNAME = ° ’ / Name of this table

TTYPE1 = ’SLT-ID ° / Slit ID of mask design in CAD file
TBCOL1 = 1 / start column of this field (= 1)
TFORM1 = ’I4 ’ / integer

TTYPE2 = ’SLTCPIX1’ / X-position of slit center

TBCOL2 = 6 / start column of this field (= 6)
TFORM2 = ’F7.2 ’ / float

TUNIT2 = ’pixel ’ / unit of 2nd column

TTYPE3 = ’SLTCPIX2’ / Y-position of slit center

TBCOL3 = 14 / start column of this field (= 14)
TFORM3 = ’F7.2 ’ / float

TUNIT3 = ’pixel ° / unit of 3rd column

TTYPE4 = ’SL2CPIX1’ / X-position of Ordinary-ray slit center
TBCOL4 = 22 / start column of this field (= 22)
TFORM4 = ’F7.2 ’ / float

TUNIT4 = ’pixel ’ / unit of 4th column

TTYPES = ’SL2CPIX2’ / Y-position of Ordinary-ray slit center
TBCOLS = 30 / start column of this field (= 30)
TFORM5 = ’F7.2 ’ / float

TUNIT5 = ’pixel ’ / unit of 5th column

TTYPE6 = ’SL3CPIX1’ / X-position of Extraordinary-ray slit center
TBCOL6 = 38 / start column of this field (= 38)
TFORM6 = ’F7.2 ’ / float

TUNIT6 = ’pixel ’ / unit of 6th column

TTYPE7 = ’SL3CPIX2’ / Y-position of Extraordinary-ray slit center
TBCOL7 = 46 / start column of this field (= 46)
TFORM7 = ’F7.2 ’ / float

TUNIT7 = ’pixel ’ / unit of 7th column

TTYPE8 = ’SLTC-RA °’ / RA of slit center

TBCOL8 = 54 / start column of this field (= 54)
TFORM8 = ’A12 ’ / character (format is HH:MM:SS.SSS)
TTYPE9 = ’SLTC-DEC’ / DEC of slit center

TBCOL9 = 67 / start column of this field (= 67)
TFORM9 = ’A12 ’ / character (format is +/-DD:MM:SS.SS)
TTYPE10 = ’SLT-LEN ° / Slit length (Semi-major-axis for ELLIPSE)
TBCOL10 = 80 / start column of this field (= 80)
TFORM10 = ’F5.1 ’ / float

TUNIT10 = ’arcsec ’ / unit of 10th column

TTYPE11 = ’SLT-WID ° / Slit width (Semi-minor-axis for ELLIPSE)
TBCOL11 = 86 / start column of this field (= 86)
TFORM11 = ’F5.1 ’ / float

TUNIT11 = ’arcsec °’ / unit of 11th column

TTYPE12 = ’SLT-PA ~° / Position angle of slit

TBCOL12 = 92 / start column of this field (= 92)
TFORM12 = ’F5.1 ’ / float

TUNIT12 = ’degree °’ / unit of 12th column

TTYPE13 = ’SLT-SHP °’ / Shape of slit

TBCOL13 = 98 / start column of this field (= 98)
TFORM13 = A9 ’ / character (eclipse, rectangle)

TTYPE14 = ’SLT-0PEN’ / Cutting shape is open or not, open is T(rue)
TBCOL14 = 108 / start column of this field (= 108)
TFORM14 = ’A1 ’ / logical (T or F)

TTYPE15 = ’0BJECT ° / Name of observed

TBCOL15 = 110 / start column of this field (= 110)
TFORM15 = ’A30 ’ / character

TNULL15 = ’/ null data for this column
END

1 3 5 6 7 8 9 0 2
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

1 102.10 110.79 102.10 10.99 102.10 210.49 12:35:39.940 +42:05:30.8213.8 0.2 0.0 RECTANGLE T
52 1053.05 2090.23 1053.05 1990.43 1053.05 2189.93 12:35:44.555 +42:08:09.5620.0 0.2 0.0 RECTANGLE T FOCAS123545+4208
1893 3179.93 3565.33 3179.93 3465.53 3179.93 3665.03 12:35:59.109 +42:11:12.7418.0 0.2 0.0 RECTANGLE T
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10.4.4 HDS(2003/12/31 )

1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
BSCALE
BZERO
BUNIT
BLANK
DISPAXIS
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRVAL1
CDELT1
CRPIX2
CRVAL2
CDELT2
PROJP1
PROJP2
PC001001
PC001002=
PC002001=

BIN-FCT2
N2XIS
N2XIS1
N2XIS2
C2YPE1
C2PIX1
C2VAL1
C2ELT1
C2NIT1
C2YPE2
C2PIX2
C2VAL2
C2ELT2
C2NIT2
P20JP1
P20JP2
P2001001
P2001002=
P2002001=
P2002002=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
0BJECT
DATA-TYP
RA

DEC
RADECSYS
EQUINOX
RA2000
DEC2000
PROP-ID
OBSERVER:
0BS-MOD
DATE-0BS
EXPTIME
UT
UT-STR
UT-END
HST
HST-STR
HST-END
LST
LST-STR
LST-END
TIMESYS
MJD
MJD-STR
MJD-END
SECZ

T
16
2
2148
4100
T
1.00000
3.276700E+04
’ADU ’
-32768
2
‘pixel ’
‘pixel ’
‘pixel ’
‘pixel ’
1
1
1
1
1
1
0.0
0.0
1.0000000
0.00000000
0.00000000
1.00000000
1
1
2
2148
4100
’DEC-TAN
1024
0.00
0.00000
’degree ’
’WAVELENGTH’
2050
419.68
0.00125
)mn )
0.0
0.0
1.00000000
0.00000000
0.00000000
1.00000000
1
1
2148
4100
’FLAT ’
’FLAT ’
’07:33:41.212°
’+19:50:04.40°
’FK5 ’

2000.0
’07:33:41.212°
’+19:50:04.40°
‘011129
’HDS ’

’SPEC ’
’2011-01-07°

16.0

’16:12:36.534’
’16:12:36.523
’16:12:36.544°
’06:12:36.534’
’06:12:36.523’
’06:12:36.544°
’07:33:42.601°
’07:33:42.590°
’07:33:42.611°
’UTC ’

52929.67541865
52929.67541852
52929.67541877

1.000

N T N T e e e e e Y

Standard FITS format

Number of bits for each pixel

Number of axes in frame

Number of pixels per row

Number of rows

There is a standard extension 1 (ASCII table)
Real = (fits pixel value)*BSCALE+BZERO

Real = (fits pixel value)*BSCALE+BZERO

Unit of original pixel value

Value used for NULL pixels

Main dispersion axis in frame

Pixel coordinate system

Pixel coordinate system

Units used in both CRVA1l1l and CDELT1

Units used in both CRVAL2 and CDELT2
Reference pixel in axisl

Physical value of the reference pixel

Size projected into a detector pixel in axisl
Reference pixel in axis2

Physical value of the reference pixel

Size projected into a detector pixel in axis2
Projection type of the first axis

Projection type of the second axis

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Binning factor in axisl

Binning factor in axis2

Number of axes for the slit projection
Number of pixels per row for slit spectroscopy
Number of scan lines for slit projection
Type of projection used for #1 axis in 2nd WCS
Reference pixel in X

Physical value of ref pix X for WCS

Size projected into a detector pixel X

for C2VAL1 and C2ELT1

Type of projection used for #2 axis in 2nd WCS
Reference pixel in Y

Physical value of ref pix Y for WCS

Size projected into a detector pixel Y

for C2VAL2 and C2ELT2

Projection type of the first axis

Projection type of the second axis

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Pixel coordinate translation matrix

Start X position of partialy read out

Start Y position of partialy read out

X range of the partialy read out

Y range of the partialy read out

Target Description

Characteristics of this data

RA of the tracked pos. on the slit guide pos.
Dec of the tracked pos. on the slit guide pos.
The equatorial coordinate system

Standard FK56 (years)

Right accention (HH.MM.SS.SSS)

Declination (+/-HH:MM:SS.SS)

Proposal ID

Name(s) of observer(s)

SINGLE-ORDER, MULTIPLE-ORDER

Date of observation

Exposure time in second

Typical Universal Time during exposure

UTC at start of exposure

UTC at end of exposure

Typical Hawaii Standard Time during exposure
HST at start of exposure

HST at end of exposure

Typical Local SideReal Time during exposure
LST at start of exposure

LSR at end of exposure

Time System

Modified Julian Day

MJD at start of exposure

MJD at end of exposure

typical sec(Zemith Distance) during exposure
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SECZ-STR= 1.000 / secZ at start of exposure

SECZ-END= 1.000 / secZ at end of exposure

AIRMASS = 1.0000 / Typical air mass during exposure
AIRM-STR= 1.0000 / Air mass at start of exposure

AIRM-END= 1.0000 / Air mass at end of exposure

ALTITUDE= 89.94695 / Altitude of the telescope pointing (degree)
ALT-STR = 89.94695 / Altitude at start of exposure

ALT-END = 89.94695 / Altitude at end of exposure

AZIMUTH = 89.98937 / Azimuth of the telescope pointing (degree)
AZ-STR = 89.98937 / Azimuth at start of exposure

AZ-END = 89.98937 / Azimuth at end of exposure

OBSERVAT= ’NAQJ ’ / Observatory

TELESCOP= ’SUBARU ° / Telescope

0BS-ALOC= ’Observation’ / Allocation mode (OBSERVATION/STAND-BY)
TELFOCUS= ’NASMYTH-O0PT’ / Focus where beam is reachable

FOC-POS = ’NASMYTH-OPT’ / Focus where instrument attached

FOC-VAL = -0.064 / Focus position of the telescope

FOC-LEN = 104207.0 / Focal length of the telescope (mm)

F-RATIO = 12.71 / F-ratio of incident beam

INSTRUME= ’HDS ’ / Name of instrument

FRAMEID = ’HDSA00012639° / Frame ID number issued by 0BS

EXP-ID = ’UNKNOWN °’ / Exposure ID number locally defined
DATASET = ’NOP ’ / ID of observation dataset

DISPERSR= ’echelle °’ / Identifier of the disperser used

WAVELEN = 419.68 / Center wavelength of the center order (nm)
WAV-MAX = 461.22 / Maximum wavelength recorded (nm)

WAV-MIN = 382.14 / Minimum wavelength recorded (nm)

SLTCPIX1= 1065.00 / Pixel of slit center (Axisl)

SLTCPIX2= 2050 / Pixel of slit center (Axis2)

FILTERO1= ’U340 ’ / Filter wheel No.1

FILTERO2= ’FREE ’ / Filter wheel No.2

SLIT = ’SHORT ° / Identifier of the entrance slit used (SHORT/LON
SLT-WID = 0.200 / Slit width (mm)

SLT-LEN = 2.000 / Slit length (mm)

SLT-PA = 147.18 / Slit position angle (degree)

SLT-PSTR= 147.18 / Slit position angle at start (degree)
SLT-PEND= 147.18 / Slit position angle at end (degree)
SLT-0BJP= 0.00 / Object position on the slit (arcsec)
DET-ID = 1 / ID number of the CCD in the detector unit
DETECTOR= ’EEV ’ / Detector used to take this frame
DETPXSZ1= 0.0135 / pixel size in axisl (mm)

DETPXSZ2= 0.0135 / pixel size in axis2 (mm)

DET-AO1 = 0.000 / Rotation angle of the 1st detector (degree)
DET-A02 = 0.000 / Rotation angle of the 2nd detector (degree)
GAIN = 1.70 / Readout gain

DET-TMP = 157.0 / Nominal detector temperature (Kelvin)
DET-TAVE= 0.0 / Average detector temperature (Kelvin)
DET-TMAX= 0.0 / Maximum detector temperature (Kelvin)
DET-TMIN= 0.0 / Minimum detector temperature (Kelvin)
DET-TSD = 0.00 / Detector temperature fluctuation (Kelvin)
WEATHER = ’Fare ’ / Weather condition

SEEING = 1.330 / FWHM of the star observed with Slit Viewer (arc
NAS-TAVE= 0.00 / Average Nasmyth encl. temp. (Kelvin)
DOM-WND = 0.0 / Wind speed inside dome (m/s)

DOM-TMP = 278.35 / Atmospheric temperature inside dome (Kelvin)
DOM-HUM = 5.1 / Humidity inside dome (persent)

DOM-PRS = 621.9 / Nominal atmospheric pressure in dome (hPa)
OUT-WND = 2.7 / Wind speed outside dome (m/s)

OUT-TMP = 278.35 / Atmospheric temperature outside dome (Kelvin)
OUT-HUM = 3.4 / Humidity outside dome (persent)

OUT-PRS = 621.9 / Atmospheric pressure outside dome (hPa)
IMR-TYPE= ’BLUE ’ / Image Rotator (BLUE, RED, NONE)

IMGROT = 0.00 / IMR position during exposure (degree)
IMR-STR = 0.00 / IMR position angle at start (degree)
IMR-END = 0.00 / IMR position angle at end (degree)
ADC-TYPE= ’NONE ’ / Atm. Disp. Compensator (BLUE,RED,NONE)

ADC = -0.01 / ADC position during exposure (degree)
ADC-STR = -0.01 / ADC position angle at start (degree)
ADC-END = -0.01 / ADC position angle at end (degree)
DAQ-VER = ’1.0.0 ’ / Data Aquisition System

INS-VER = ’HDS-1.00°’ / hardware/software version

COMMENT revised on 1 Nov. 1999 by W. Aoki

COMMENT Sample header for HDS revised on 7 July 1998 by W. Aoki
COMMENT Sample header for HDS revised on 6 May 1998 by W. Aoki
COMMENT Sample header for HDS written on 27 November 1997
COMMENT by H.Izumiura, S. Kawanomoto, W. Aoki.

COMMENT Keywords specific to HDS

COMMENT

COMMENT /SLIT

H_S-INCL= 0.00 / Slit inclination angle wrt the horizontal plane
COMMENT /Detector

H_D-UNIT= ’1 ’ / ID number of the detector unit

H_D-0THR= ’YES ’ / Use of the other CCD in this mosaic

COMMENT /SHUTTERS
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H_SHUTTR= ’0PEN ’ / Entrance shutter (OPEN, CLOSE)

H_HARTMN= °’ALL-OPEN’ / Hartmann shutter (U-OPEN,L-OPEN,ALL-OPEN,ALL-CL
COMMENT /COLLIMATOR MIRROR

H_COLLIM= ’BLUE ’ / Collimator (BLUE, RED)

H_CLPSTN= -5.18 / Collimator position (mm)

H_CLFOCL= 3396.51 / Collimator focal length (mm)

COMMENT /ECHELLE GRATING

H_ECONST= 31.60 / Ruling pitch (grooves/mm)

H_EBLAZE= 70.30 / Blaze Angle (degree)

H_EEPSRN= 6.00 / Offset Angle of the Incident Beam (degree)
H_EGAMMA= 0.00 / (degree)

H_EROTAN= 0.40031 / Echelle Rotation Angle (degree)

COMMENT /CROSS DISPERSER GRATING

H_CROSSD= ’BLUE ’ / Cross Disperser (BLUE, RED, MIRROR, NIR)
H_CCONST= 400.000 / Ruling pitch (grooves/mm)

H_CBLAZE= 4.760 / Blaze Angle (degree)

H_CEPSRN= 0.00 / Offset Angle at Blaze Wavelengths (degree)
H_CGAMMA= 45.00 / (degree)

H_CROTAN= 4.74961 / Cross Disperser Rotation Angle (degree)
COMMENT /CAMERA

H_CMRFL = 770.85 / Camera focal length (mm)

COMMENT /Detector Focusinig Unit

H_FOCUS = 0.71001 / Focusing unit position (mm)

H_PITCH = -0.00000 / Focusing unit pitching angle (degree)
H_YAWING= -0.05000 / Focusing unit yawing angle (degree)
H_DETROT= -0.99986 / Rotation angle of the detector unit (degree)
COMMENT /I2Cell and Light Monitor

H_I2CELL= °NOUSE ° / 12 Cell Mode (USE/NOUSE)

H_LM = ’NOUSE ’

H_I2TEMP= 0.0

H_LMINTG= 0.0

H_I2P0S = ’UNKNOWN °

H_LMPOS = ’UNKNOWN ’

H_ETMP1 = 5.1 / Nasmyth Temperature 1 (Kelvin)

H_ETMP2 = 5.1 / Nasmyth Temperature 2 (Kelvin)

H_SUPER = ’NONE ’ / Super Resolution Mode (P0S1, P0S2, NONE)
COMMENT /Auto Guider (offset guider)

H_AG-0BJ= °’ ’

H_AG-ORA= ° ’ / RA of the guide object

H_AG-0DE= °’ ’ / Dec of the guide object

H_AG-RA =~ ’ / RA of the tracked pos. on the slit guide pos.
H_AG-DEC= °’ ’ / Dec of the tracked pos. on the slit guide pos.
H_GAIN1 = 1.628 / Readout gain of left (smaller X) side of CCD
H_GAIN2 = 1.615 / Readout gain of right (larger X) side of CCD
H_OSMIN1= 1025 / Start of overscan region for AXIS1

H_OSMAX1= 1124 / End of overscan region for AXIS1

H_OSMIN2= 1 / Start of overscan region for AXIS2

H_0SMAX2= 4100 / End of overscan region for AXIS2

HISTORY File modified by user ’hdsuser’ with fv on 2001-10-12T04:43:56

END

XTENSION= ’TABLE ’ / Table extension

BITPIX = 8 / 8-bits per "pixel"

NAXIS = 2 / simple 2-D matrix

NAXIS1 = 72 / No. of characters per row

NAXIS2 = 45 / The number of rows (=)

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 12 / There are 12 fields per row

TTYPE1 = ’ORDER ’ / Order number

TBCOL1 = 1 / starting column

TFORM1 = *I3 ’ / Data format

TTYPE2 = ’X-MIN ° / X-position of the blue-end of the order (pixel)
TBCOL2 = 5/

TFORM2 = ’I4 ’ /

TUNIT2 = °PIXEL °’ /

TTYPE3 = ’Y-MIN ° / Y-position of the blue-end of the order (pixel)
TBCOL3 = 10 /

TFORM3 = ’I4 ’ /

TUNIT3 = °PIXEL ° /

TTYPE4 = ’WL-MIN ° / Blue-end wavelength of the order (nm)

TBCOL4 = 15 /

TFORM4 = ’F8.3 ’ /

TUNIT4 = ’nanometer’ /

TTYPES = ’X-CEN ° / X-position of the center of the order (pixel)
TBCOLS5 = 24 /

TFORM5 = ’I4 ’ /

TUNIT5 = ’PIXEL ’ /

TTYPE6 = ’Y-CEN ° / Y-position of the center of the order (pixel)
TBCOL6 = 29 /

TFORM6 = ’I4 ’ /

TUNIT6 = ’PIXEL ’ /

TTYPE7 = °WL-CEN ° / Center wavelength of the order (nm)

TBCOL7 = 34 /
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TFORM7 = ’F8.3 ’ /

TUNIT7 = ’nanometer’ /

TTYPE8 = ’X-MAX ° / X-position of the red-end of the order (pixel)
TBCOL8 = 43 /

TFORM8 = ’I4 ’ /

TUNIT8 = ’PIXEL ~’ /

TTYPE9 = ’Y-MAX ° / Y-position of the blue-end of the order (pixel)
TBCOL9 = 48 /

TFORM9 = ’I4 ’ /

TUNIT9 = ’PIXEL ° /

TTYPE10 = ’WL-MAX ° / Red-end wavelength of the order (nm)
TBCOL10 = 53 /

TFORM10 = ’F8.3 ’ /

TUNIT10 = ’nanometer’ /

TTYPE11 = ’SLIT INCLINATION’ / Slit inclination wrt the main dispersion direc.
TBCOL11 = 62 /

TFORM11 = ’F5.5 ’ /

TUNIT11 = ’degree °’ /

TTYPE12 = ’DISPERSION’ / Nominal dispersion at the center of the order
TBCOL12 = 68 /

TFORM12 = ’F5.3 ’ /

TUNIT12 = ’nm/pixel’ /

END

197 1 5 298.714 2048 52 300.812 4096 98 302.910 0.000 0.003
196 1 39 300.238 2048 86 302.347 4096 133 304.456 0.000 0.003
195 1 73 301.778 2048 120 303.897 4096 167 306.017 0.000 0.003
194 1 108 303.333 2048 155 305.464 4096 202 307.595 0.000 0.003
193 1 143 304.905 2048 190 307.047 4096 238 309.188 0.000 0.003
192 1 178 306.493 2048 226 308.646 4096 274 310.799 0.000 0.003
191 1 214 308.098 2048 262 310.262 4096 310 312.426 0.000 0.003
190 1 250 309.719 2048 298 311.895 4096 346 314.070 0.000 0.003
189 1 286 311.358 2048 335 313.545 4096 383 315.732 0.000 0.003
188 1 323 313.014 2048 372 315.213 4096 421 317.411 0.000 0.003
187 1 360 314.688 2048 409 316.898 4096 458 319.109 0.000 0.003
186 1 398 316.380 2048 447 318.602 4096 496 320.824 0.000 0.003
185 1 436 318.090 2048 485 320.324 4096 535 322.559 0.000 0.003
184 1 474 319.819 2048 524 322.065 4096 574 324.312 0.000 0.003
183 1 513 321.566 2048 563 323.825 4096 613 326.084 0.000 0.003
182 1 552 323.333 2048 603 325.604 4096 653 327.875 0.000 0.003
181 1 592 325.120 2048 643 327.403 4096 693 329.687 0.000 0.003
180 1 632 326.926 2048 683 329.222 4096 734 331.519 0.000 0.003
179 1 673 328.752 2048 724 331.061 4096 775 333.371 0.000 0.003
178 1 714 330.599 2048 765 332.921 4096 817 335.243 0.000 0.003
177 1 755 332.467 2048 807 334.802 4096 859 337.137 0.000 0.003
176 1 797 334.356 2048 849 336.705 4096 902 339.053 0.000 0.003
175 1 840 336.267 2048 892 338.629 4096 945 340.991 0.000 0.003
174 1 883 338.199 2048 935 340.575 4096 988 342.950 0.000 0.003
173 1 926 340.154 2048 979 342.543 4096 1032 344.933 0.000 0.003
172 1 970 342.132 2048 1024 344.535 4096 1077 346.938 0.000 0.003
171 1 1015 344.133 2048 1068 346.550 4096 1122 348.967 0.000 0.003
170 1 1060 346.157 2048 1114 348.588 4096 1168 351.020 0.000 0.003
169 1 1105 348.205 2048 1159 350.651 4096 1214 353.097 0.000 0.004
168 1 1151 350.278 2048 1206 352.738 4096 1261 355.198 0.000 0.004
167 1 1198 352.375 2048 1253 354.850 4096 1308 357.325 0.000 0.004
166 1 1245 354.498 2048 1300 356.988 4096 1356 359.478 0.000 0.004
165 1 1293 356.646 2048 1348 359.152 4096 1404 361.657 0.000 0.004
164 1 1341 358.821 2048 1397 361.341 4096 1453 363.862 0.000 0.004
163 1 1390 361.022 2048 1446 363.558 4096 1503 366.094 0.000 0.004
162 1 1439 363.251 2048 1496 365.802 4096 1553 368.354 0.000 0.004
161 1 1490 365.507 2048 1547 368.075 4096 1604 370.642 0.000 0.004
160 1 1540 367.792 2048 1598 370.375 4096 1655 372.958 0.000 0.004
159 1 1592 370.105 2048 1650 372.704 4096 1707 375.304 0.000 0.004
158 1 1644 372.447 2048 1702 375.063 4096 1760 377.679 0.000 0.004
157 1 1697 374.820 2048 1755 377.452 4096 1814 380.085 0.000 0.004
156 1 1750 377.222 2048 1809 379.872 4096 1868 382.521 0.000 0.004
155 1 1804 379.656 2048 1863 382.323 4096 1923 384.989 0.000 0.004
154 1 1859 382.121 2048 1919 384.805 4096 1978 387.489 0.000 0.004
153 1 1914 384.619 2048 1974 387.320 4096 2035 390.022 0.000 0.004

10.4.5 CISCO/OHS (2003/12/31 iR)

@® CISCO ? Imaging mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / SIMPLE must be ’T’ for confirming FITS
BITPIX = 16 / # of bits storing pix values
NAXIS = 2 / # of axes in frame
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NAXIS1
NAXIS2
EXTEND
DISPAXIS
OBSERVER
PROP-ID
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP
DATASET
RA

DEC
EQUINOX
RADECSYS
RA2000
DEC2000
WCS-ORIG
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
LONGPOLE

PC002002
C2PIX1
C2PIX2
C2VAL1
C2VAL2
C2ELT1
C2ELT2
C2YPE1
C2YPE2
C2NIT1
C2NIT2
P2001001
P2001002=
P2002001=
P2002002
SLIT
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC
SLTCPIX1=
SLTCPIX2=
DISPERSR:
WAVELEN
WAV-MIN
WAV-MAX
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
EXPTIME
0BJECT
AZIMUTH
ALTITUDE
TELFOCUS
FOC-POS
FOC-VAL
M2-TIP
M2-TYPE
FILTERO1
FILTERO2
AIRMASS
ZD
INS-VER
DETECTOR:
DET-TMP
GAIN

1024
1024
F
2

)||CISCDII )

’ol1121

’0HSA00132385’

’0HSE00132384°

’IMAG ’

’O0BJECT °

’DS0000

’02:48:01.620°

’-03:31:42.86’

2000.0

’FK5 ’

’02:48:01.620’

’-03:31:42.86’

’SUBARU Toolkit’

512.0

512.0
42.00675000
-3.52857222
0.00003083
0.00003083

’RA---TAN’

’DEC--TAN’

’degree ’

’degree ’

180.00000
-1.00000000
-0.00000000
-0.00000000

1.00000000
512.0

512.0
42.00675000
2130.00000000
0.00003194
0.00000000

’DEC--TAN’

’WAVELENGTH’

’degree ’

’mﬂ )
1.00000000
0.00000000
0.00000000
1.00000000

’NONE ’

115.229
119.969
-360.0
42.00675000
-3.52857222
512.0

512.0

’NONE ’
2130.00000
1960.00000
2300.00000

’2011-01-14°

’07:24:51.291°

’07:24:51.291°

’07:25:09.064°

721:24:51.2°

’22:32:40.995°

52926.30892278

’UTC ’

15.000

’Nandesuka’

103.0
23.2

’Nasmyth-IR’

’Nasmyth-IR’

-0.245

’OFF ’

’CS_IR ’

)Kp 3

’NONE ’

2.52900
66.83
2.00
’HAWAII °
77.0
3.50

10.4. FITS ~v ¥¥% v 7))

# of pixels/row

# of rows (also # of scan lines)

The existence of extension or not (T or F)
# of axis describing dispersion direction
Name of observer

Proposal ID

Image sequential number

ID of the exposure this data was taken
Observation Mode

Type / Characteristics of this data

ID of an observation dataset

HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing

Reference pixel in X

Reference pixel in Y

Physical value of the reference pixel Y
Physical value of the reference pixel X
Size projected into a detector pixel Y
Size projected into a detector pixel X
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL2 and CDELT2
Units used in both CRVAL1 and CDELT1
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Identifier of the entrance slit used ’NONE’
Length of the slit used 0.000 if Prism Sp
Width of the slit used 0.000 if Prism Sp
Slit Position Angle 0.0 if Prism Sp

RA of slit center (degree)

DEC of slit center (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)
Name of disperser used

Wavelength at detector center (um)
Shortest wavelength focused on detector (nm)
Longest wavelength focused on detector (nm)
Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at exposure
HH:MM:SS.S UTC at start

HH:MM:SS.S UT at end

HH:MM:SS.S Typical HST at exposure
HH:MM:SS.S Typical LST at exposure
Modified Julian Day at typical time

Time system used in this header

Total integration time (sec)

Target Description

Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

2nd Mirror tip-tilt on/off

Type of the Secondary Mirror (Opt/IR)
Filter name/ID

Filter name/ID

Averaged Air Mass

Zenith Distance at typical time

Version of the instrument

Name of the detector

Detector temperature

AD conversion factor

if
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DET-NSMP= 1 / Number of multiple sample in each exposure
PRD-MIN1= 0 / Start X position of partialy read out
PRD-MIN2= O / Start position Y of partialy readout
PRD-RNG1= 1024 / X Range of the partialy read out

PRD-RNG2= 1024 / Y range of the partialy readout

BIN-FCT1= 1 / Binning factor of X axis

BIN-FCT2= 1 / Binning factor of Y axis

NAS-TAVE= 0.00 / Average Value of Nasmyth Enclosure

INSTRUME= ’CISCO ’
TELESCOP= ’SUBARU °’
OBSERVAT= ’NAQJ ’
0BS-ALOC= ’0Observation’

Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument

N N N N

BLANK = 32768 / Value used for NULL pixels
BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO
BUNIT = ’ADU ’ Unit of original pixel values
BZERO = 0.00 / Real = fits-value*BSCALE+BZEROQ
OHSSLIT = HOME OHSSLIT Type

OHSSLOFF= 0.000 / OHSSLIT Offset (pix)

cbi_1 = -0.00003083

ch1.2 = -0.00000000

cb2_1 = -0.00000000

Ch2_2 = 0.00003083

END

@ CISCO D Spectroscopy mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / SIMPLE must be T’ for confirming FITS
BITPIX = 16 / # of bits storing pix values

NAXIS = 2 / # of axes in frame

NAXIS1 = 1024 / # of pixels/row

NAXIS2 = 1024 / # of rows (also # of scan lines)

EXTEND = F / The existence of extension or not (T or F)
DISPAXIS= 1 / # of axis describing dispersion direction
OBSERVER= ’CISCO ’ / Name of observer

PROP-ID = ‘011129 ° / Proposal ID

FRAMEID = ’0HSA00131227° / Image sequential number

EXP-ID = ’0HSE00131227° / ID of the exposure this data was taken
0BS-MOD = ’SPEC ’ / Observation Mode

DATA-TYP= ’0BJECT ° / Type / Characteristics of this data
DATASET = ’DS0000 ’ / ID of an observation dataset

RA = ’21:51:49.469° / HH:MM:SS.SSS RA pointing

DEC = ’-11:19:47.04° / +/-DD:MM:SS.SS DEC pointing

EQUINOX = 2000.0 /

RADECSYS= ’FK5 ’ /

RA2000 = ’21:51:49.469° / HH:MM:SS.SSS RA (J2000) pointing
DEC2000 = ’-11:19:47.04° / +/-DD:MM:SS.SS DEC (J2000) pointing
WCS-ORIG= ’SUBARU Toolkit’ /

CRPIX1 = 512.0 /

CRPIX2 = 512.0 /

CRVALL = 327.95612083 /

CRVAL2 = -11.32973333 /

CDELT1 = 0.00003083 /

CDELT2 = 0.00003083 /

CTYPE1 = ’RA---TAN’ /

CTYPE2 = ’DEC--TAN’ /

CUNIT1 = ’degree ’ /

CUNIT2 = ’degree °’ /

LONGPOLE= 180.00000 /

PC001001= 0.35999681 /

PC001002= 0.93295353 /

PC002001= 0.93295353 /

PC002002= -0.35999681 /

C2PIX1 = 512.0 / Reference pixel in X

C2PIX2 = 512.0 / Reference pixel in Y

C2VAL1 = 1440.00000000 / Physical value of the reference pixel Y
C2VAL2 = -11.32973333 / Physical value of the reference pixel X
C2ELT1 = 0.00000000 / Size projected into a detector pixel Y
C2ELT2 = 0.00003194 / Size projected into a detector pixel X
C2YPE1 = ’WAVELENGTH’ / Pixel coordinate system

C2YPE2 = ’DEC--TAN’ / Pixel coordinate system

C2NIT1 = ’nm ’ / Units used in both CRVAL2 and CDELT2
C2NIT2 = ’degree °’ / Units used in both CRVAL1 and CDELT1
P2001001= 1.00000000 / Pixel Coordinate translation matrix
P2001002= 0.00000000 / Pixel Coordinate translation matrix
P2002001= 0.00000000 / Pixel Coordinate translation matrix
P2002002= 1.00000000 / Pixel Coordinate translation matrix
SLIT = ’Longslit’ / Identifier of the entrance slit used ’NONE’ if
SLT-LEN = 1165.229 / Length of the slit used 0.000 if Prism Sp
SLT-WID = 0.600 / Width of the slit used 0.000 if Prism Sp
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SLT-PA
SLTC-RA
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
DISPERSR=
WAVELEN
WAV-MIN
WAV-MAX
DATE-0BS
uT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
EXPTIME
OBJECT
AZIMUTH
ALTITUDE
TELFOCUS
FOC-POS
FOC-VAL
M2-TIP
M2-TYPE
FILTERO1
FILTERO2
AIRMASS
ZD
INS-VER
DETECTOR:
DET-TMP
GAIN
DET-NSMP=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
NAS-TAVE=
INSTRUME=
TELESCOP=
OBSERVAT=
0BS-ALOC
BLANK
BSCALE
BUNIT
BZERO
OHSSLIT
OHSSLOFF
CDh1_1
CDh1_2
CD2_1
CD2_2
END

248.9
327.95612083
-11.32973333
512.0
512.0
> JHGr ’
1440.00000
1050.00000
1810.00000
’2011-09-14°
’09:13:06.349°
709:13:06.349°
’09:16:29.120°
723:13:06.3°
’22:22:57.184°
52896.38409717
’UTC ’
200.000
’Nandesuka’
195.9
57.7
’Nasmyth-IR’
’Nasmyth-IR’
-0.252
’OFF ’
’CS_IR ’
’NONE ’
’ JHGr ’
1.18200
32.26
2.00
HAWAII °
77.3
3.50
1
0
0
1024
1024
1
1
0.00
’CISco ’
’SUBARU °
’NAOJ ’
’Observation’
32768
1.00
’ADU ’
0.00
HOME
0.000
0.00001110
0.00002877
0.00002877
-0.00001110

10.4. FITS ~v ¥¥% v 7))

S1lit Position Angle 0.0 if Prism Sp

RA of slit center (degree)

DEC of slit center (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)
Name of disperser used

Wavelength at detector center (nm)

Shortest wavelength focused on detector (nm)
Longest wavelength focused on detector (nm)
Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at exposure
HH:MM:SS.S UTC at start

HH:MM:SS.S UT at end

HH:MM:SS.S Typical HST at exposure
HH:MM:SS.S Typical LST at exposure
Modified Julian Day at typical time

Time system used in this header

Total integration time (sec)

Target Description

Azimuth angle of telescope pointing
Altitude angle of telescope pointing

Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit

2nd Mirror tip-tilt on/off

Type of the Secondary Mirror (Opt/IR)
Filter name/ID

Filter name/ID

Averaged Air Mass

Zenith Distance at typical time

Version of the instrument
Name of the detector
Detector temperature

AD conversion factor

Number of multiple sample in
Start X position of partialy

each exposure
read out
readout

Start position
X Range of the
Y range of the
Binning factor

Y of partialy
partialy read out
partialy readout
of X axis

Binning factor of Y axis
Average Value of Nasmyth Enclosure
Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument
Value used for NULL pixels
Real = fits-value*BSCALE+BZERO
Unit of original pixel values
Real = fits-value*BSCALE+BZERO
OHSSLIT Type

OHSSLIT Offset (pix)

@ OHS ® Spectroscopy mode

2 3

4 5 6 7 8 9

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
DISPAXIS
OBSERVER:
PROP-ID
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP
DATASET
RA

DEC
EQUINOX
RADECSYS
RA2000

T
16
2
1024
1024
F
1
’0HS ’
’ol1111
’0HSA00134121°
’0HSE00134120°
’SPEC ’
?STANDARD’
’DS0000
’03:15:056.702’
’-05:28:21.23°
2000.0
’FK5 ’
’03:15:05.702’

N N N N

SIMPLE must be ’T’ for confirming FITS

# of bits storing pix values

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)

The existence of extension or not (T or F)
# of axis describing dispersion direction
Name of observer

Proposal ID

Image sequential number

ID of the exposure this data was taken
Observation Mode

Type / Characteristics of this data

ID of an observation dataset

HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing

HH:MM:SS.SSS RA (J2000) pointing
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10.

DEC2000
WCS-0RIG
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
C2PIX1
C2PIX2
C2VAL1
C2VAL2
C2ELT1
C2ELT2
C2YPE1
C2YPE2
C2NIT1
C2NIT2
P2001001=
P2001002=
P2002001=
P2002002=
SLIT
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC=
SLTCPIX1=
SLTCPIX2=
DISPERSR=
WAVELEN
WAV-MIN
WAV-MAX
DATE-0BS
UT
UT-STR
UT-END
HST

LST

MJD
TIMESYS
EXPTIME
OBJECT
AZIMUTH
ALTITUDE:
TELFOCUS
FOC-POS
FOC-VAL
M2-TIP
M2-TYPE
FILTERO1
FILTERO2
ATRMASS
ZD
INS-VER
DETECTOR:
DET-TMP
GAIN
DET-NSMP=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
NAS-TAVE=
INSTRUME=
TELESCOP=
OBSERVAT=
0BS-ALOC=
BLANK
BSCALE
BUNIT
BZERO
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’-05:28:21.23°
?SUBARU Toolkit’
512.0
512.0
48.77375833
-5.47256389
0.00003083
0.00003083
’RA---TAN’
’DEC--TAN’
’degree
’degree ’

180.00000
-1.00000000
-0.00000000

0.00000000
1.00000000
512.0
512.0
1440.00000000
-5.47256389
0.00000000
0.00003194
>WAVELENGTH’
’DEC--TAN’
Jnm 3
’degree ’
1.00000000
0.00000000
0.00000000
1.00000000
’Longslit’
75.000
2.000
0.0
48.77375833
-5.47256389
512.0
512.0
> JHGr ’
1440.00000
1050.00000
1810.00000
’2011-11-23°
’12:25:48.562’
’12:25:48.562’
’12:26:01.329°
’02:25:48.5°
’03:54:10.482°
52931.51791897
*UTC ’
10.000
’Nandesuka’
201.8
63.0
’Nasmyth-IR’
’Nasmyth-IR’
-0.349
’0FF ’
’CS_IR ’
’NONE ’
> JHGr ’
1.12300
27.05
2.00
"HAWAII °
77.0
3.50
1
0
0
1024
1024
1
1
0.00
’CISCO ’
’SUBARU
’NAOJ ’
’Observation’
32768
1.00
’ADU ’
0.00

N e e N N e

TIXBBIRD FITS ¥ —7 — FEEEH

+/-DD:MM:SS.SS DEC (J2000) pointing

Reference pixel in X
Reference pixel in Y
Physical value of the reference pixel Y
Physical value of the reference pixel X
Size projected into a detector pixel Y

Size projected into a detector pixel X

Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL2 and CDELT2
Units used in both CRVAL1 and CDELT1
Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Pixel Coordinate translation matrix

Identifier of the entrance slit used

Width of the slit used
Slit Position Angle 0.0 if Prism Sp
RA of slit center (degree)

DEC of slit center (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)
Name of disperser used

Wavelength at detector center (nm)

Shortest wavelength focused on detector (nm)
Longest wavelength focused on detector (nm)

Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at exposure
HH:MM:SS.S UTC at start

HH:MM:SS.S UT at end

HH:MM:SS.S Typical HST at exposure
HH:MM:SS.S Typical LST at exposure
Modified Julian Day at typical time
Time system used in this header
Total integration time (sec)

Target Description

Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Focus where a beam is reachable
Focus where the instrument is attached
Encoder value of the focus unit

2nd Mirror tip-tilt on/off

Type of the Secondary Mirror (Opt/IR)
Filter name/ID

Filter name/ID

Averaged Air Mass

Zenith Distance at typical time
Version of the instrument
Name of the detector
Detector temperature

AD conversion factor
Number of multiple sample in
Start X position of partialy
Start position Y of partialy readout
X Range of the partialy read out

Y range of the partialy readout
Binning factor of X axis

Binning factor of Y axis

Average Value of Nasmyth Enclosure
Name of Instrument

Telescope Name

Observatory Name

Allocation mode for Instrument
Value used for NULL pixels

Real = fits-value*BSCALE+BZERO
Unit of original pixel values

Real = fits-value*BSCALE+BZERO

read out

’NONE’> if
Length of the slit used 0.000 if Prism Sp
0.000 if Prism Sp

each exposure
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OHSSLIT = NORMAL  / OHSSLIT Type
OHSSLOFF= -8.700 / OHSSLIT Offset (pix)
cpi_1 = -0.00003083 /

p1_2 = -0.00000000 /

Cp2_1 = 0.00000000 /

CD2_2 = 0.00003083 /

END

10.4.6 Suprime-Cam (2003/12/31 kR)

1 2 3 4 5 6 7 8 9

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE = T
BITPIX = 16
NAXIS = 2
NAXIS1 = 2080
NAXIS2 = 4100
EXTEND = F
BZERO = 32768.0
BSCALE = 1.0
BUNIT = ’ADU ’

BLANK = -32768
DATE-0BS= ’2011-11-03’

uT = ’15:18:05.753’
UT-STR = ’15:18:05.753’
UT-END = ’15:21:05.010°

HST = ’05:18:05.753°
HST-STR = ’05:18:05.753°
HST-END = ’05:21:05.010°

LST = ’05:43:50.641°
LST-STR = ’05:43:50.641°
LST-END = ’05:46:50.389°

MJD = 52915.637562
TIMESYS = ’UTC ’

MJD-STR = 52915.637562
MJD-END = 52915.639637
ZD-STR = 56.493
ZD-END = 57.152
SECZ-STR= 1.811
SECZ-END= 1.844
AIRMASS = 1.8400
AZIMUTH = 248.953
ALTITUDE= 33.509
PROP-ID = ‘011111

OBSERVER= ’SuprimeCam’

FRAMEID = ’SUPA00250799°
EXP-ID = ’SUPE00250790°
DATASET = ’DS000 ’

0BS-MOD = ’IMAG_N °

0BS-ALOC= ’0Observation’
DATA-TYP= ’0BJECT °

OBJECT = ’Nandesuka ’
RA = ’02:17:57.646°

DEC = ’-05:26:18.56"
RA2000 = ’02:17:57.646°
DEC2000 = ’-05:26:18.56°
OBSERVAT= ’NAOJ ’

TELESCOP= ’Subaru °’

FOC-POS = ’Prime ’

TELFOCUS= ’Prime ’

FOC-VAL = 7.800
FILTERO1= ’W-S-I+

EXPTIME = 180.0
INSTRUME= ’SuprimeCam’
DETECTOR= ’w7c3 ’

DET-ID = 9
DET-A01 = 1.571
DET-P101= 47.220
DET-P201= 0.705
DET-TMP = 166.39
DET-TMED= 0.00
DET-TMIN= 0.00
DET-TMAX= 0.00
GAIN = 2.500
EFP-MIN1= 33
EFP-RNG1= 2048
EFP-MIN2= 1
EFP-RNG2= 4100
PRD-MIN1= 1
PRD-RNG1= 2080

conform to FITS standard

bits per data pixel

data axes

length of data axis 1

length of data axis 2

FITS dataset may contain extensions

offset data range to that of unsigned short
default scaling factor

Unit of original pixel value

Value used for NULL pixels

Observation start date (yyyy-mm-dd)
HH:MM:SS.S typical UTC at the exposure (middle
HH:MM:SS.S UTC at the start exposure time
HH:MM:SS.S UTC at the end of the exposure
HH:MM:SS.S Typical HST at exposure

HH:MM:SS.S HST at the beginning of exp.
HH:MM:SS.S HST at the end of exposure
HH:MM:SS.SSS Typical LST at exposure
HH:MM:SS.SSS LST at the beginning of exposure
HH:MM:SS.SSS LST at the end of exposure

[d] Mod. Julian Date at typical time

Time System used in the header

[d] Mod.Julian Date at the start of exposure
[d] Mod.Julian Date at the end of exposure
[degree] Zenith Distance at exposure start tim
[degree] Zenith Distance at exposure end time
SEC(Zenith Distance) at exposure start time
SEC(Zenith Distance) at exposure end time
Average airmass during exposure

[degree] Azimuth of tel-pointing. 0:N->90:E
[degree] Altitude ang. of telescope pointing
Proposal ID

Names of the Observers

Image sequential number

ID of exposure (shot) this data were taken

ID of dataset this data were taken
Observation Mode

Allocation Mode

Characteristics of this data

Identification of object observed

Right ascension of telescope pointing
Declination of telescope pointing

Right ascension of telescope pointing (J2000)
Declination of telescope pointing (J2000)
Observatory

Telescope name

Position of the instrument focus unit

The Focus where beam reaches

[mm] Encoder value of the focus unit

Filter name/ID

[sec] Total integration time

Name of instrument

Name of the detector/CCD

ID of the detector used for this data
[degree] Relative angle of the nn-th detector
[mm] Relative X-position of the nn-th detector
[mm] Relative Y-position of the nn-th detector
[Kelvin] Detector temperature

[Kelvin] Median of the detector temperature
[Kelvin] Minimum of the detector temperature
[Kelvin] Maximum of the detector temperature
AD conversion factor (electron/ADU)

Start position of effective frame in axis-1
Range of effective frame in axis-1

Start position of effective frame in axis-2
Range of effective frame in axis-2

Start X position of partialy read out

X range of the partialy readout

file does
number of
number of
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PRD-MIN2= 1 / Start Y position of partialy read out
PRD-RNG2= 4100 / Y range of the partialy readout

BIN-FCT1= 1 / Binning factor of axis 1

BIN-FCT2= 1 / Binning factor of axis 2

DET-VER = ’spcam20010412° / Version of the detector control command
INS-VER = ’Messiab/sup020829’ / Version of the instrument (hard/soft)
WEATHER = ’Fare ’ / Weather condition

SEEING = 0.00 / [arcsec] FWHM of the star at telescope focus
ADC-TYPE= ’IN ’ / ADC name if it is used. (BLUE, RED, NONE)
ADC-STR = 28.630 / [mm] ADC pos. at the start of exposur
ADC-END = 29.370 / [mm] ADC pos. at the end of exposure
INR-STR = 151.887 / [degree] Inst. rotator angle at start
INR-END = 162.186 / [degree] Inst. rotator angle at end
DOM-WND = 0.10 / [m/s] Wind speed in the dome/enclosure
OUT-WND = 6.50 / [m/s] Wind speed outside dome/enclosure
DOM-TMP = 276.85 / [Kelvin] Atm. temp. in the dome/enclosure
OUT-TMP = 276.55 / [Kelvin] Atm. temp. outside the dome/encl.
DOM-HUM = 19.7 / [%] Humidity in the dome

OUT-HUM = 20.5 / [%] Humidity outside the dome/encl.
DOM-PRS = 622.30 / [hPa] Atm. pressure in the dome

OUT-PRS = 622.30 / [hPal Atm. press. outside the dome/encl.
EXP1TIME= 180.0 / [s] one exposure time

COADD = 1 / number of exposure

M2-P0OS1 = 0.095 / [mm] Stewart Platform x-value

M2-P0S2 = -0.533 / [mm] Stewart Platform x-value

M2-P0S3 = 7.758 / [mm] Stewart Platform x-value

M2-ANG1 = -0.000 / [arcmin] Stewart Platform x-rotation angle
M2-ANG2 = -0.000 / [arcmin] Stewart Platform y-rotation angle
M2-ANG3 = 0.000 / [arcmin] Stewart Platform z-rotation angle
AUTOGUID= °’0OFF ’ / Autoguid on/off

COMMENT

COMMENT --------—————-- PARAMETERS FOR SUPRIME_CAM

COMMENT

S_UFNAME= ’object111l_w7c3.fits’ / User assigned file name

S_FRMPOS= 0401 ’ / Frame position (IIJJ)

S_BCTAVE= 999.999 / [ADU] Average count outside effective data
S_BCTSD = 999.999 / [ADU] S.D. of the count outside the eff. data
S_AG-0BJ= ’N/A ’ / Name of the guide-star

S_AG-RA = ’N/A ’ / R.A. of the guide-star

S_AG-DEC= ’N/A ’ / Dec. of the guide-star

S_AG-EQN= 2000.0 / [y] Equinox of the guide-star position
S_AG-X = 160.01 / [mm] Position of the guiding probe (X)
S_AG-Y = -0.03 / [mm] Position of the guiding probe (Y)
S_AG-R = 999.99 / [mm] Position of the guiding probe (R)
S_AG-TH = 999.99 / [degree] Position of the guiding probe (theta)
S_ETMED = 276.79 / [Kelvin] Averaged temp. in Camera enclosure
S_ETMAX = 0.00 / [Kelvin] Maximum temp. in Camera enclosure
S_ETMIN = 0.00 / [Kelvin] Minimum temp. in Camera enclosure
S_XFLIP = T / CCD readout is x-flipped when create image
S_YFLIP = T / CCD readout is y-flipped when create image
S_M20FF1= 0.000 / [mm] Stewart Platform x-offset

S_M20FF2= 0.000 / [mm] Stewart Platform y-offset

S_M20FF3= 7.800 / [mm] Stewart Platform z-offset

S_DELTAZ= 0.000 / [mm] delta z for FocusTest

S_DELTAD= 0.00 / [arcsec] delta Dec for FocusTest

S_SENT = F / Already send to 0BC

EQUINOX = 2000.0 / Standard FK5 (years)

CRVAL1 = 34.49019167 / Physical value of the reference pixel X
CRVAL2 = -5.43848889 / Physical value of the reference pixel Y
CRPIX1 = -3148.0 / Reference pixel in X (pixel)

CRPIX2 = -47.0 / Reference pixel in Y (pixel)

CDELT1 = -0.00005611 / X Scale projected on detector (#/pix)
CDELT2 = 0.00005611 / Y Scale projected on detector (#/pix)
PC001001= 1.00000000 / Pixel Coordinate translation matrix
PC001002= 0.00000000 / Pixel Coordinate translation matrix
PC002001= -0.00000000 / Pixel Coordinate translation matrix
PC002002= 1.00000000 / Pixel Coordinate translation matrix
LONGPOLE= 180.00000 / The North Pole of standard system (deg)
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’DEC--TAN’ / Pixel coordinate system

CUNIT1 = ’degree ’ / Units used in both CRVAL1 and CDELT1

CUNIT2 = ’degree °’ / Units used in both CRVAL2 and CDELT2
WCS-0RIG= ’SUBARU Toolkit’ / Origin of the WCS value

RADECSYS= ’FK5 ’ / The equatorial coordinate system

CD1_1 = -0.00005611 / Pixel Coordinate translation matrix

Cbi1_2 = 0.00000000 / Pixel Coordinate translation matrix

CD2_1 = 0.00000000 / Pixel Coordinate translation matrix

Ch2_2 = 0.00005611 / Pixel Coordinate translation matrix

END
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10.4.7 MIRTOS (1998/09/03 iR)

@ MIRTOS @ MIR mode £ X 8 ASCII Table Extension

4 5 6 7

2 3
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
NAXIS3
EXTEND

T
32
3
336
240
10
T

/
/
/
/
/
/
/

Standard FITS format

Number of bits storing pix values
Number of axis in frame

Number of pixels/row

Number of rows

Number of frames

ASCII Table for Z-frame description

COMMENT Sample Primary header for MIRTOS written by Tomono on 1998/9/2

COMMENT Updated:

string format %-30s => %-8.30s,

M_BEAM, M_OBSID

OBSERVER= ’D.Tomono, Y.Doi, T.Nishimura’ / Name of observers

PROP-ID =
DATASET =
INSTRUME=
INS-VER =
FRAMEID
EXP-ID
0BS-MOD =
DATA-TYP=
OBSERVAT=
TELESCOP=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
TIMESYS
RADECSYS
PROJP1
PROJP2
LONGPOLE

PC002002=
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
UT

HST

LST

MJD
EXPTIME
0BJECT
RA
RA2000
DEC
DEC2000
EQUINOX
AZIMUTH
ALTITUDE
FOC-POS
FOC-LEN
FOC-VAL
M2-TYPE
M2-TIP
APERTURE
INR-STR
INR-END
ATRMASS
ZD

SECZ
M_WINDOW:
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2M0OT2=
FILTERO1=
FILTERO2=
FILTERO3=

’P1998-0430-1"
’Used for DASH’
’MIRTOS °
’1.1 980701’
’MIRA000000001°
’MIRM000000001°
’imaging ’
’object ’
’NAOJ ’
’Subaru ’
160.0
120.0
189.00529167
-39.86927778
0.0000186328
0.0000186328
’RA--TAN °
’DEC--TAN’
’degree
’degree ’
’UTC ’
’FK5 ’
0.0
0.0
180.00000
1.00000000
0.00000000
0.00000000
1.00000000
1
0
’ADU ’

32768
71998-04-30°
’09:12:00.0°
723:12:00.0°
712:34:56.7°

12345.67890000
0.0800
’HR 4796 °
’12:36:01.270°
’12:36:01.270°
’-39:52:09.40°
’-39:52:09.40’
2000.0
12.34000
12.34000
?CASSEGRAIN’
100000.000
2.531
JIR )
Joff ’
’21x16 ’
12.345
12.345
4.67918
77.660
4.679
’ZnSe ’
224
339
224
339

’Through °’

)Q )

> 30mm-phi’

NN NN

N N N N e T N N e e N

Proposal ID

What is this? Ref. George
Name of instrument

Version of the instrument
FITS File sequential number

Observation Mode
object/flat/pupil/pupil_flat/dark

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Physical value of the reference pixel X
Physical value of the reference pixel Y
X Scale projected on detector (#/pix)

Y scale projected on detector (#/pix)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Time System used in the header. UTC fix.
The equatorial coordinate system
Projection type of the first axis
Projection type of the second axis

The North Pole of standard system (deg)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits-value*BSCALE+BZERO
Real=fits-value*BSCALE+BZERO

Unit of original pixel values

Value used for NULL pixels

yyyy-mm-dd UTC obs start date
HH:MM:SS.S UTC at typical time(=start)
HH:MM:SS.S HST at typical time(=start)
HH:MM:SS.S LST at typical time(=start)
Modified Julian Day at typical time(=start)
Total integration time per frame(sec)
Target Description

HH:MM:SS.SSS RA (J2000) pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing

Azimuth of telescope pointing (degree)
Altitude of telescope pointing(degree)
Focus where the instrument is attached
Focal length of the telescope (mm)
Encoder value of the focus unit (mm)
Type of the secondary mirror (Opt/IR)
Tip/Tilt of the Secondary Mirror (on/off)
Field stop ID

Instrument Rotator angle at Start (deg)
Instrument Rotator angle at End (deg)
Averaged Air Mass

Zenith Distance at typical time
SEC(Zenith Distance) at typical time
MIRTOS dewar entrance window

Beam Stearing Mirror Direction (count)
Beam Stearing Mirror Direction (count)
Beam Splitter Direction (count)

Beam Splitter Direction (count)

Filter name/ID

Filter name/ID

Lyot Stop name/ID
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DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2=
DET-A00 =
DET-TMP =
GAIN =
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
COMMENT
M_BEAM

M_BEAM1
COMMENT
WEATHER
SEEING

DOM-WND
OUT-WND
DOM-TMP
OUT-TMP
DOM-HUM
0UT-HUM
DOM-PRS
OUT-PRS
COMMENT

COMMENT (:

COMMENT
COMMENT =
M_CHID =
M_0OBSID =
M_TWID =
M_FLATID=
M_DARKID=
M_DETO01 =
M_DET02 =
COMMENT
M_CHOPTM=
M_CHOPTH=
M_CHOPPA=
M_NODTM
M_NODTH
M_NODPA
COMMENT
M_RFX1PP=
M_RFY1PP=
M_RFX2PP=
M_RFY2PP=
M_RFX1MP=
M_RFY1MP=
M_RFX2MP=
M_RFY2MP=
M_RFX1PM=
M_RFY1PM=
M_RFX2PM=
M_RFY2PM=
M_RFX1MM=
M_RFY1MM=
M_RFX2MM=
M_RFY2MM=
COMMENT
M_O0-TMP =
M_A-TMP1=
M_A-TMP2=
M_A-TMP3=
M_A-TMP4=
COMMENT
M_CLKFL
M_CLKMR
M_CLKMC
M_PIXTIM=
M_FRTIME=
COMMENT
M_JPORT =
M_REFSUB=
M_ARRANG=
M_BANK
COMMENT
M_BBPOS
M_BBTMP
END
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N RS

’Ratheon Si:As IBC 320x240’ / Name of the detector/CCD

1
0.050
0.050
0.100
6.01
330.90
1

1

320
240
1
1

NN

1/

ID of the detector used for this data
Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Relative angle of nn-th detector (deg)
Detector temperature (K)

AD conversion factor (electron/ADU)
Start X pos. of partially read out (pix)
Start Y pos. of partially read out (pix)
X Range of partially read out (pix)

Y Range of partially read out (pix)
Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Beam: U(chop+,nod+) u(-,+) D(+,-) d(-,-) X(other) C(Cont)

Number of Beam Description Keywords M_BEAMn

? UuUuUuUuUuUuUuUuUuUuUuUuUuUulUulUulUuUuUuUuUuUuUulUulUuUulUuUuUuUuUu ?

’Sunny ’

0.45

4.61

7.79
273.5
273.7
0.050
0.060
670.00
670.00

NN

= Beams are also described in ASCII Table Extension

Weather condition

Long integ PSF FWHM (arcsec)

Wind speed in the dome (m/s)

Wind speed outside (m/s)

Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome

Humidity measured outside the dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside dome (hPa)

Subaru Device Dependent Header for MIRTOS :)

== 1D

’MIR ’ /
719980430-0001" /
719980430-0010" /
’NA 3 /
’NA ’ /
12.30000 /
45.60000 /
Chopping and Nodding
0.20 /
90.00 /
0.00 /
10.0 /
90.00 /
90.00 /
== M_RF are Reference S
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/
-1/

Temperature
35.6 /
300.1 /
350.3 /
280.4 /
300.1 /

Clock

ID
ID
ID
ID of
ID of
Rel X
Rel Y

of
of
of

camera channel of MIRTOS

set of chop/nod observation
two-wavelength simultaneous file
the most recent flat field file
the most recent dark exposure file
pos of NIR from MIR on sky (pixel)
pos of NIR from MIR on sky (pixel)

Chopping period (sec)

Chopping throw (arcsec)

Chopping P.A. origin:source/pointing (deg)
Nodding period (sec)

Nodding throw (arcsec)

Nodding P.A. origin:source/pointing (deg)
quare Corners in Pix, -1:NA O:No ref in image
Corner 1 X for Chop+ Nod+

Corner 1 Y for Chop+ Nod+

Corner 2 X for Chop+ Nod+

Corner 2 Y for Chop+ Nod+

Corner 1 X for Chop- Nod+

Corner 1 Y for Chop- Nod+

Corner 2 X for Chop- Nod+

Corner 2 Y for Chop- Nod+

Corner 1 X for Chop+ Nod-

Corner 1 Y for Chop+ Nod-

Corner 2 X for Chop+ Nod-

Corner 2 Y for Chop+ Nod-

Corner 1 X for Chop- Nod-

Corner 1 Y for Chop- Nod-

Corner 2 X for Chop- Nod-

Corner 2 Y for Chop- Nod-

Temperature of Optics (K)

Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)
Temperature of Ambient thermometer (K)

> /common/clock/980828/twsaa2_mir’ / Clock file name

Clock pattern marco name

’This is only preliminary’ / Comment on clock pattern macro
5.

’chop02n0d10_1’ /
0/
32.3 /
FMC

0/
T/
’Raw980828° /
A ’ /

BlackBody
F/
270.0 /

Clock duration for a pixel (us)
Time to sweep one frame (ms)

Jump port value at the time of getting data
Subtraction of reference column T:done

Data sequence FITS/Raw-hardware version
Bank name where the data was stored

Black Body Position T:In F:0ut
Temperature of Black Body (K)



XTENSION:
BITPIX
NAXIS
NAXIS1
NAXIS2
PCOUNT
GCOUNT
TFIELDS
EXTNAME

TTYPE1
TBCOL1
TFORM1

TTYPE2
TBCOL2
TFORM2

TTYPE3
TBCOL3
TFORM3
TUNIT3

TTYPE4
TBCOL4
TFORM4
TUNIT4

TTYPES
TBCOL5
TFORM5
TUNIT5

TTYPE6
TBCOL6
TFORM6
TUNIT6

TTYPE7
TBCOL7
TFORM7
TUNIT7

TTYPES
TBCOL8
TFORM8
TUNIT8

TTYPE9
TBCOL9
TFORM9
TUNIT9

COMMENT
COMMENT
END
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= ’TABLE ’ / ASCII Table Extension

= 8 / Number of bits storing pix values

= 2 / Number of axis in frame

= 17 / Number of characters in a row

= 10 / Number of rows = number of frames

= 0 / No random parameters

= 1 / Only one group

= 4 / Number of fields in a row

= ’Frames °’ / Name

= ’Chop ’ / Chop beam: +/-

= 1 / start column of this field

= A1 ’ / 1 character

= ’Nod ’ / Nod beam: +/-

= 2 / start column of this field

= ’A1 ’ / 1 character

= ’NumReads’ / Number of read outs for a pixel

= 3 / start column of this field

=16 ’ / 6 digit integer

= ’Samples °’ / units: ADC Samplings for a pixel

= ’WaitTime’ / Wait time for secondary stabilization

= 9 / start column of this field

= ’F10.4 ° / 9 digit floating down to lus + space

= ’ms ’ / units: milli-second

= ’NDRate ’ / Integration Duty Cycle x/243 only MIR

= 19 / start column of this field

=14 ’ / 3 digit integer + space

= ’rows ’ / units: milli-second

= ’CentroiX’ / Centroid X Position of Reference Source
= 23 / start column of this field

= ’F7.1 ’ / 6 digit floating down to .1 pix + space
= ’pix ’ / units: pix -1:NA

= ’CentroiY’ / Centroid Y Position of Reference Source
= 30 / start column of this field

= ’F7.1 ’ / 6 digit floating down to .1 pix + space
= ’pix ’ / units: pix -1:NA

= ’PeakX ’ / Peak X Position of Reference Source

= 37 / start column of this field

= ’F7.1 ’ / 6 digit floating down to .1 pix + space
= ’pix ’ / units: pix -1:NA

= ’PeakY ’ / Peak Y Position of Reference Source

= 44 / start column of this field

= ’F7.1 ’ / 6 digit floating down to .1 pix + space
= ’pix ’ / units: pix -1:NA

Sample ASCII Extension header for MIRTOS written by Tomono on 1998/9/2
Storage of Centroid/peak position needs to be thought again

@ MIRTOS ® NIR mode ¥ X ¥ ASCII Table Extension

12345678

1 2 3 4 5 6 7
90123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
NAXIS3
EXTEND
COMMENT
COMMENT

T / Standard FITS format
32 / Number of bits storing pix values
3 / Number of axis in frame
256 / Number of pixels/row
/
/

256 / Number of rows

10 / Number of frames

T / ASCII Table for Z-frame description
Sample Primary header for MIRTOS written by Tomono on 1998/9/2
Updated: string format %-30s => %-8.30s, M_BEAM, M_0BSID

OBSERVER= ’D.Tomono, Y.Doi, T.Nishimura’ / Name of observers

PROP-ID =

DATASET
INSTRUME=
INS-VER
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP:
OBSERVAT
TELESCOP:

’P1998-0430-1" / Proposal ID
= ’Used for DASH’ / What is this? Ref. George
= ’MIRTOS ° / Name of instrument
= ’1.1 980701’ / Version of the instrument
= ’MIRA000000002’ / FITS File sequential number
= ’MIRNO00000001°’
= ’imaging ’ / Observation Mode
= ’object ’ / object/flat/pupil/pupil_flat/dark
= ’NAOJ ’
= ’Subaru °’
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CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
TIMESYS
RADECSYS
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
UT

HST

LST

MJD
EXPTIME
OBJECT
RA
RA2000
DEC
DEC2000
EQUINOX
AZIMUTH
ALTITUDE
FOC-POS
FOC-LEN
FOC-VAL
M2-TYPE
M2-TIP
APERTURE
INR-STR
INR-END
AIRMASS
ZD

SECZ
M_WINDOW=
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2MOT2=
FILTERO1=
FILTERO3=
DETECTOR=
DET-1ID
DETPXSZ1=
DETPXSZ2=
DET-A00
DET-TMP
GAIN
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2=
COMMENT
M_BEAM
M_BEAM1
COMMENT
WEATHER
SEEING
DOM-WND
OUT-WND
DOM-TMP
OUT-TMP
DOM-HUM
OUT-HUM
DOM-PRS
OUT-PRS
COMMENT
COMMENT

~
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128.0
128.0
189.00529167
-39.86927778
0.0000076860
0.0000076860

’RA--TAN ~’
’DEC--TAN’
’degree
’degree ’
’UTC ’
’FK5 ’
0.0
0.0
180.00000
1.00000000
0.00000000
0.00000000
1.00000000
1
0
’ADU ’
32768
71998-04-30’
709:12:00.0°
’23:12:00.0°
’12:34:56.7°
12345.67890000
0.0800
’HR 4796 ’
’12:36:01.270°
’12:36:01.270°
’-39:52:09.40°
’-39:52:09.40°
2000.0
12.34000
12.34000
>CASSEGRAIN’
100000.000
2.531
]IR )
’off ’
’21x16 ’
12.345
12.345
4.67918
77.660
4.679
’ZnSe ’
224
339
224
339
)K )
’13mm-phi’
’Ratheon InSb 256x256°
1
0.030
0.030
-0.100
30.12
123.40
1
1
256
256
1
1

/
/

N e N N N

A N N
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Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Physical value of the reference pixel X
Physical value of the reference pixel Y
X Scale projected on detector (#/pix)

Y scale projected on detector (#/pix)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Time System used in the header. UTC fix.
The equatorial coordinate system
Projection type of the first axis
Projection type of the second axis

The North Pole of standard system (deg)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits-value*BSCALE+BZERO
Real=fits-value*BSCALE+BZERO

Unit of original pixel values

Value used for NULL pixels

yyyy-mm-dd UTC obs start date
HH:MM:SS.S UTC at typical time(=start)
HH:MM:SS.S HST at typical time(=start)
HH:MM:SS.S LST at typical time(=start)
Modified Julian Day at typical time(=start)
Total integration time per frame(sec)
Target Description

HH:MM:SS.SSS RA (J2000) pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing

Azimuth of telescope pointing (degree)
Altitude of telescope pointing(degree)
Focus where the instrument is attached
Focal length of the telescope (mm)
Encoder value of the focus unit (mm)
Type of the secondary mirror (Opt/IR)
Tip/Tilt of the Secondary Mirror (on/off)
Field stop ID

Instrument Rotator angle at Start (deg)
Instrument Rotator angle at End (deg)
Averaged Air Mass

Zenith Distance at typical time
SEC(Zenith Distance) at typical time
MIRTOS dewar entrance window

Beam Stearing Mirror Direction (count)
Beam Stearing Mirror Direction (count)
Beam Splitter Direction (count)

Beam Splitter Direction (count)

Filter name/ID

Lyot Stop name/ID

/ Name of the detector/CCD

ID of the detector used for this data
Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)
Relative angle of nn-th detector (deg)
Detector temperature (K)

AD conversion factor (electron/ADU)
Start X pos. of partially read out (pix)
Start Y pos. of partially read out (pix)
X Range of partially read out (pix)

Y Range of partially read out (pix)
Binning factor of X axis (pixel)
Binning factor of Y axis (pixel)

== Beam: U(chop+,nod+) u(-,+) D(+,-) d(-,-) X(other) C(Cont)

1/

? UuUuUuUuUuUuUuUuUuUuUuUuUuUulUulUulUuUuUuUuUuUuUuUulUulUuUuUuUuUuUu ?
== Beams are also described in ASCII Table Extension

’Sunny ’

0.45

4.61

7.79
273.5
273.7
0.050
0.060
670.00
670.00

NSNS

Number of Beam Description Keywords M_BEAMn

Weather condition

Long integ PSF FWHM (arcsec)

Wind speed in the dome (m/s)

Wind speed outside (m/s)

Temperature measured in the dome (K)
Temperature measured outside dome (K)
Humidity measured in the dome

Humidity measured outside the dome
Atmospheric pressure in the Dome (hpa)
Atmospheric pressure outside dome (hPa)

: Subaru Device Dependent Header for MIRTOS :)



10.4. FITS ~v ¥¥% v 7))

COMMENT

COMMENT === ID

M_CHID = ’NIR ’ / ID of camera channel of MIRTOS

M_0BSID = ’19980430-0001° / ID of set of chop/nod observation
M_TWID = ’19980430-0010’ / ID of two-wavelength simultaneous file
M_FLATID= ’NA ’ / ID of the most recent flat field file
M_DARKID= ’NA ’ / ID of the most recent dark exposure file
M_DETO01 = 12.30000 / Rel X pos of NIR from MIR on sky (pixel)
M_DETO02 = 45.60000 / Rel Y pos of NIR from MIR on sky (pixel)
COMMENT === Chopping and Nodding

M_CHOPTM= 0.20 / Chopping period (sec)

M_CHOPTH= 90.00 / Chopping throw (arcsec)

M_CHOPPA= 0.00 / Chopping P.A. origin:source/pointing (deg)
M_NODTM = 10.0 / Nodding period (sec)

M_NODTH = 90.00 / Nodding throw (arcsec)

M_NODPA = 90.00 / Nodding P.A. origin:source/pointing (deg)
COMMENT === M_RF are Reference Square Corners in Pix, -1:NA O:No ref in image
M_RFX1PP= -1 / Corner 1 X for Chop+ Nod+

M_RFY1PP= -1 / Corner 1 Y for Chop+ Nod+

M_RFX2PP= -1 / Corner 2 X for Chop+ Nod+

M_RFY2PP= -1 / Corner 2 Y for Chop+ Nod+

M_RFX1MP= -1 / Corner 1 X for Chop- Nod+

M_RFY1MP= -1 / Corner 1 Y for Chop- Nod+

M_RFX2MP= -1 / Corner 2 X for Chop- Nod+

M_RFY2MP= -1 / Corner 2 Y for Chop- Nod+

M_RFX1PM= -1 / Corner 1 X for Chop+ Nod-

M_RFY1PM= -1 / Corner 1 Y for Chop+ Nod-

M_RFX2PM= -1 / Corner 2 X for Chop+ Nod-

M_RFY2PM= -1 / Corner 2 Y for Chop+ Nod-

M_RFX1MM= -1 / Corner 1 X for Chop- Nod-

M_RFY1MM= -1 / Corner 1 Y for Chop- Nod-

M_RFX2MM= -1 / Corner 2 X for Chop- Nod-

M_RFY2MM= -1 / Corner 2 Y for Chop- Nod-

COMMENT === Temperature

M_O-TMP = 56.7 / Temperature of Optics (K)

M_A-TMP1= 300.1 / Temperature of Ambient thermometer (K)
M_A-TMP2= 350.3 / Temperature of Ambient thermometer (K)
M_A-TMP3= 280.4 / Temperature of Ambient thermometer (K)
M_A-TMP4= 300.1 / Temperature of Ambient thermometer (K)
COMMENT === Clock

M_CLKFL = ’/common/clock/980828/twsaa2_mir’ / Clock file name

M_CLKMR = ’chop02nod10 1’ / Clock pattern marco name

M_CLKMC = ’This is only preliminary’ / Comment on clock pattern macro
M_PIXTIM= 6.1 / Clock duration for a pixel (us)
M_FRTIME= 32.3 / Time to sweep one frame (ms)

COMMENT === FMC

M_JPORT = 0 / Jump port value at the time of getting data
M_ARRANG= ’Raw980828’ / Data sequence FITS/Raw-hardware version
M_BANK = ’A / Bank name where the data was stored
COMMENT == BlackBody

M_BBPOS = F / Black Body Position T:In F:0ut

M_BBTMP = 270.0 / Temperature of Black Body (K)

END

XTENSION= ’TABLE ’ / ASCII Table Extension

BITPIX = 8 / Number of bits storing pix values

NAXIS = 2 / Number of axis in frame

NAXIS1 = 17 / Number of characters in a row

NAXIS2 = 10 / Number of rows = number of frames
PCOUNT = 0 / No random parameters

GCOUNT = 1 / Only one group

TFIELDS = 4 / Number of fields in a row

EXTNAME = ’Frames ° / Name

TTYPE1 = ’Chop ’ / Chop beam: +/-

TBCOL1 = 1 / start column of this field

TFORM1 = A1 ’ / 1 character

TTYPE2 = ’Nod ’ / Nod beam: +/-

TBCOL2 = 2 / start column of this field

TFORM2 = ’Al ’ / 1 character

TTYPE3 = ’NumReads’ / Number of read outs for a pixel

TBCOL3 = 3 / start column of this field

TFORM3 = ’I6 ’ / 6 digit integer

TUNIT3 = ’Samples ’ / units: ADC Samplings for a pixel

TTYPE4 = ’WaitTime’ / Wait time for secondary stabilization
TBCOL4 = 9 / start column of this field

TFORM4 = ’F10.4 ’ / 9 digit floating down to lus + space
TUNIT4 = ’ms ’ / units: milli-second

TTYPES = °MIR_ND ° / Integration Duty Cycle x/243 only MIR
TBCOL5 = 19 / start column of this field
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TFORM6 = 'I4 ’ / 3 digit integer + space

TUNIT5 = ’rows ’ / units: milli-second

TTYPE6 = ’CentroiX’ / Centroid X Position of Reference Source
TBCOL6 = 23 / start column of this field

TFORM6 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT6 = ’pix ’ / units: pix -1:NA

TTYPE7 = ’CentroiY’ / Centroid Y Position of Reference Source
TBCOL7 = 30 / start column of this field

TFORM7 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT7 = ’pix ’ / units: pix -1:NA

TTYPE8 = ’PeakX ’ / Peak X Position of Reference Source
TBCOL8 = 37 / start column of this field

TFORM8 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT8 = ’pix ’ / units: pix -1:NA

TTYPE9 = ’PeakY ’ / Peak Y Position of Reference Source
TBCOL9 = 44 / start column of this field

TFORM9 = ’F7.1 ’ / 6 digit floating down to .1 pix + space
TUNIT9 = ’pix ’ / units: pix -1:NA

COMMENT Sample ASCII Extension header for MIRTOS written by Tomono on 1998/9/2
COMMENT Storage of Centroid/peak position needs to be thought again
END

10.4.8 TRCS (1999/03/02 hR)

@ IRCS ? Imaging mode

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BIT SIGNED TWOS COMPLEMENT INTEGER
NAXIS = 2 / NUMBER OF AXES

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS
NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
FRAME-ID= / Frame Id

I_ARCH = 0 / ARCHIVED? O:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’
INSTRUME= ’IRCS i

TELESCOP= ’SUBARU >/

0BS-ALOC= ’0Observation > / Observation or Standby

OBSERVAT= ’NAOJ >/

OBJECT = ’Nandesuka °’ /

DATA-TYP= °FLAT ’
0BS-MOD = ’IMAGING > / Observation Mode

DETECTOR= ’Aladdin3 SCA-415478° / Name of detector

I_FNAME = ’IRCA00107722

TIMESYS = ’UTC > / Time system used in this header
DATE-0BS= ’2011-11-13 > / UT date of Observation (yyyy-mm-dd)
EXP1TIME= 0.5000 / Integration time in seconds

EXPTIME = 0.5000 / Integration time in seconds

COADDS = 1 / Number of Coadds

DET_NSMP= 1 / Number of Non-Destructive Reads

NDR = 1 / Number of Non-Destructive Reads
UT-STR = ’16:30:49.92 > / Start Exposure at UTC (HH:MM:SS.SS)
uT = 216:30:49.46 > / Typical UTC at exposure (HH:MM:SS.SS)
UT-END = ’16:30:50.83 >/ End Exposure at UTC (HH:MM:SS.SS)

HST = ’06:30:49.92 > / Start exposure at HST (HH:MM:SS.SS)
DET-TMP = 27.50 / Detector Temperature

BIN-FCT1= 1 / Binning factor of the X axis
BIN-FCT2= 1 / Binning factor of the Y axis

BLANK = 32768 / Value used for null pixels

BUNIT = ADU / Unit of original pixel values

BSCALE = 1.00 / Real = fits-value*BSCALE+BZERO

BZERO = 0.00 / Real = fits-value*BSCALE+BZERO

I_NSQ = 1 / Number of the frame in the sequence
I_NSQMAX= 1 / Maximum number of the sequence

SLIT = ’MIRROR > / Entrance slit identifier

PROP-ID = ‘011215 >/ Proposal ID

DATASET = ’NOP > / Id of Observation Dataset

DET-ID = 1 / Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
EQUINOX = ’2000.000 > / Standard FK5 (years)

UT1-UTC = -0.375 / Difference between UT1 and UTC

MJD = 52956.68805556 / Modified Julian Day at typical time
LST = ’09:37:54.68 > / Typical local sidereal time during exposure
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WCS-ORIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE
ZD =
LONGPOLE=
RADECSYS
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT?2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
ATRMASS
INSROT
INST-PA
AUTOGUID
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF
A_IDYOFF
A_IDXO
A_IDYO
PC001001
PC001002=
PC002001=
PC002002
CTYPE1
CTYPE2
CUNIT1
CUNIT2
FILTERO1
FILTERO2=
FILTERO3=
I_MCW1NM=
I_MCW1PK
I_CW1iHV
I_CW1iMP
I_MCW2NM
I_CW2PK
I_CW2HV
I_CW2MP
I_MCW3NM
I_CW3PK
I_CW3HV
I_CW3MP
I_MFOCMC
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=

709:38:22.044 ’
’+19:50:39.53 ’
709:38:22.042 ’
’+19:50:39.53 ’
90.00021

89.96030

0.03970

180.0

’FK5 ’
512.5

512.5

144.59184265
19.84431458
0.00000623
0.00000623
?CASSEGRAIN ’
?CASSEGRAIN ’

0.834

1.000

0.000

6.060

’0FF ?
0.0

0.0

ALIVE

0.0

OFF

0.02000

0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

0.1
2060.0
0uT
UNDEF
0
UNDEF
18000
UNDEF
UNDEF
UNDEF
UNDEF
8267
166792
1750
19781
0

0

0

0
.993729
.111816
.111816
.993729
)

|
[eNeXoNe]

’RA---TAN
’DEC--TAN
’degree
’degree
’OPEN:1
’OPEN:1
’H2(2-1)
’OPEN:1

3084
3050
’OPEN:1 ’

2722
3100
’H2(2-1) ’

3054

61000

2500

3165

8590

?23MAS ’
’0uT ’
750

-500

’0uT ’

N T T T T N T e N e T Tt N N T N N N N N N NN
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Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X
DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)
Y Scale projected on detector (dg/pixel)
Focus where instrument is attached

Focus where a beam is reachable
Cassegrain Enclosure Average Temperature
Encoder value of the focus unit

Averaged Air Mass
Instrument rotator
Instrument rotator
Autoguiding on/off
Projection Type of
Projection Type of

angle
position angle

the first axis
the second axis

translation matrix
translation matrix
Coordinate translation matrix
Coordinate translation matrix
Pixel Coordinate System

Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element

Second filter element

Coordinate
Coordinate

Third filter element

Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value
Focus Stage motor position
Dual Flipmirror State
Flipmirror 1 State IN/OUT
Flipmirror 1 Hall Value
FlipMirror 1 motor position
Flipmirror 2 state IN/OUT
Flipmirror 2 Hall Value
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I_MFM2MP= 500 / FlipMirror 1 motor position

I_SLWNM = ’MIRROR > / SlitWheel element name

I_SLWPK = 1 / Slitwheel puka

I_SLWHV = 3130 / Slitwheel Hall Value

I_SLWMP = 4700 / SlitWheel motor position

I_SPWNM = / Spectrograph Wheel element name
I_SPWPK = 5 / Spectrograph Filter Wheel Puka
I_SPWHV = 0 / Spectrograph Filter Wheel Hall Value
I_SPWMP = 0 / Spectrograph Filter Wheel Motor Position
I_MECHAS= 0 / Echelle Arcsec

I_MECHHV= 2048 / Echelle Hall value

I_MECHMP= 0 / Echelle Motor Position

I_MXDSAS= 0 / Cross Disperser Arcsec

I_MXDSHV= 2051 / Cross Disperser Hall value

I_MXDSMP= 0 / Cross Disperser motor position
I_CKMODE= ’ARC_D > / Detector clock mode

I_GRNS = 40000 / Detector global reset pulsewidth (ms)
I_BGRFL = T / Backgroud Resets flag T:Yes F:No
I_BGRRT = 900 / Detector backgroud resets rate (ms)
I_BGRDL = 10 / Detector backgroud reset delay (ms)
I_BGRPW = 40000 / Backgroud Resets pulsewidth (nanoseconds)
I_SLWCNT= 16 / Number of detector Slow Counts
I_VGGCL = -3.05 / Detector VGGCL volts

I_VDET = -3.25 / Detector VDET (volts)

I_VDDUC = -3.75 / Detector VDDUC (volts)

I_VBIAS = 0.50 / Detector Bias= I_VDET - I_VDDUC (volts)
GAIN = 5.6 / AD conversion factor (electron/ADU)
I_PGAIN = 9.000 / Gain of Redline Preamp Boards
I_NSUBAR= 1 / Number of Sub Arrays

I_SAR1CX= 512 / Subarray 1 center x pixel coord
I_SAR1CY= 514 / Subarray 1 center y pixel coord
I_SAR1WD= 512 / Subarray 1 width

I_SAR1HT= 514 / Subarray 1 height

I_NDRASZ= 0.00000000 / Nod R.A. size (arc seconds)
I_NDDCSZ= 0.00000000 / Nod DEC size (arc seconds)

I_DTHSZ = 0.00000000 / Dither step size (arc seconds)
I_DTHPAT= NONE / Dither pattern shape

I_DTHNUM= 0 / N positions in dither

I_DTHPOS= / Dither position number

I_ROTAO = 185.66000000 / Array Rotation A0 M1 IN

I_ROTNAO= -0.36000000 / Array Rotation A0 M1 OUT

EXTEND = F / Extension exists or not (T or F)

END

@ IRCS @ Grism Spectroscopy €— I

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / DATA IS IN FITS FORMAT

BITPIX = 32 / 32 BIT SIGNED TWOS COMPLEMENT INTEGER
NAXIS = 2 / NUMBER OF AXES

NAXIS1 = 1024 / PIXELS ON 1st MOST VARYING AXIS
NAXIS2 = 1024 / PIXELS ON 2nd MOST VARYING AXIS
FRAME-ID= / Frame Id

I_ARCH = 0 / ARCHIVED? O:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’
INSTRUME= ’IRCS >/

TELESCOP= ’SUBARU >/

0BS-ALOC= ’0Observation > / Observation or Standby

OBSERVAT= ’NAOJ >/

0BJECT = ’GRISM_JH_ON >/

DATA-TYP= ’FLAT ’
0BS-MOD = ’GRISM > / Observation Mode

DETECTOR= ’Aladdin3 SCA-415478° / Name of detector

I_FNAME = ’IRCA00107604

TIMESYS = ’UTC > / Time system used in this header
DATE-0BS= ’2011-12-15 > / UT date of Observation (yyyy-mm-dd)
EXP1TIME= 0.5000 / Integration time in seconds
EXPTIME = 0.5000 / Integration time in seconds

COADDS = 1 / Number of Coadds

DET_NSMP= 1 / Number of Non-Destructive Reads
NDR = 1 / Number of Non-Destructive Reads
UT-STR = ’16:10:30.47 > / Start Exposure at UTC (HH:MM:SS.SS)
uT = ’16:10:30.23 > / Typical UTC at exposure (HH:MM:SS.SS)
UT-END = ’16:10:31.39 >/ End Exposure at UTC (HH:MM:SS.SS)
HST = ’06:10:30.47 > / Start exposure at HST (HH:MM:SS.SS)
DET-TMP = 27.50 / Detector Temperature

BIN-FCT1= 1 / Binning factor of the X axis
BIN-FCT2= 1 / Binning factor of the Y axis

BLANK = 32768 / Value used for null pixels
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BUNIT
BSCALE
BZERO
I_NSQ
I_NSQMAX
SLIT
PROP-ID
DATASET
DET-ID
EQUINOX
UT1-UTC
MJD

LST
WCS-ORIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE
ZD
LONGPOLE=
RADECSYS
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
ATRMASS
INSROT
INST-PA
AUTOGUID
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS
A_IDXOFF
A_IDYOFF
A_IDXO
A_IDYO
PC001001
PC001002=
PC002001=
PC002002
CTYPE1
CTYPE2
CUNIT1
CUNIT2
FILTERO1
FILTERO2=
FILTERO3=
WAVELEN =
SLTCPIX1=
SLTCPIX2
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC

ADU
1.00
0.00

’Reflective 3
‘o11111
’NOP

“R v e vl

N e e N N e N N s

?2000.000
-0.375
52956.67394676
’09:17:32.34 ’

’09:17:58.962 ’
’+19:50:35.21 ’
’09:17:58.964 ’
’+19:50:35.21 ’
90.00021

89.96033

0.03967

180.0

’FK5 ’
512.5

512.5
139.49568176
19.84311485
0.00001618
0.00001618
?CASSEGRAIN ’
?CASSEGRAIN ’

0.834

1.000

0.000

6.060

’OFF ’

0.0

0.0

ALIVE

0.0

OFF

0.02000

0.00005

C_MTX_DM.cfg

C_MTX_TT.cfg

0.1

2060.0

IN

UNDEF

23100

UNDEF

18000

UNDEF

UNDEF

UNDEF

UNDEF

8267

166792

1750

19781

0

0

0

0

0.993729

-0.111816

0.111816

0.993729

’RA---TAN ’
’LINEAR
’degree
’microns

’Grism JH

> JH58Low (G)

’OPEN:1 ’

0.0000

.00000000

.00000000

.60000000

.30900001

.00000000

.00000000

.00000000

[e¥oleoNoXoNoNo)

10.4.

Unit of original pixel values

Real = fits-value*BSCALE+BZERO

Real = fits-value*BSCALE+BZERO

Number of the frame in the sequence
Maximum number of the sequence

Entrance slit identifier

Proposal ID

Id of Observation Dataset

Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
Standard FK5 (years)

Difference between UT1 and UTC

Modified Julian Day at typical time

Typical local sidereal time during exposure
Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X

DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)

Y Scale projected on detector (dg/pixel)
Focus where instrument is attached

Focus where a beam is reachable

Cassegrain Enclosure Average Temperature
Encoder value of the focus unit

Averaged Air Mass
Instrument rotator
Instrument rotator
Autoguiding on/off
Projection Type of
Projection Type of

angle
position angle

the first axis
the second axis

Coordinate translation matrix
Coordinate translation matrix
Coordinate translation matrix
Coordinate translation matrix
Pixel Coordinate System

Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element

Second filter element

Third filter element
Wavelength at detector center (microns)
Slit detector center (pixel)
Slit detector center (pixel)
Slit length (arcsec)

Slit width (arcsec)

Slit Position Angle

RA of slit center (degree)
DEC of slit center (degree)

FITS ~v %% v 7))
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10. TIEBBE%D FITS ¥ —7 — FNirEHE

DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK=
I_CW1HV =
I_CWiMP =
I_MCW2NM=
I_CW2PK =
I_CW2HV
I_Cw2MP
I_MCW3NM=
I_CW3PK =
I_CW3HV
I_CW3MP
I_MFOCMC=
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP=
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS=
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE=
I_GRNS
I_BGRFL
I_BGRRT
I_BGRDL
I_BGRPW
I_SLWCNT
I_VGGCL
I_VDET
I_VDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR=
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAO =
I_ROTNAO=
EXTEND =
END

@ IRCS D Echelle E— F

’GRISM

’Grism JH ’

> JH58Low (G)

’OPEN:1

’58MAS
’IN

’IN

’Reflective 3 ’

’ARC_D

13
3140
100700

5
4095
1

0
2048
0
0
2051
0

H]

40000

T

900

10

40000

16

-3.05
-3.25
-3.75
0.50

5.6
9.000

1

512

514

512

514
.00000000
.00000000
.00000000
NONE

0

[eXeoNe)

185.66000000
-0.36000000
F

N e e e N e N

Disperser name

Number of dispersing axes
Camera Wheel 1 element name
Camera Wheel 1 puka
Camera Wheel 1 Hall Value
Camera Wheel 1 motor position

Camera Wheel 2 element name

Camera Wheel 2 puka

Camera Wheel 2 Hall Value

Camera Wheel 2 motor position

Camera Wheel 3 element name

Camera Wheel 3 puka

Camera Wheel 3 Hall Value

Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value

Focus Stage motor position

Dual Flipmirror State

Flipmirror 1 State IN/OUT

Flipmirror 1 Hall Value

FlipMirror 1 motor position
Flipmirror 2 state IN/OUT

Flipmirror 2 Hall Value

FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ns)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards

Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)

Dither step size (arc seconds)

Dither pattern shape

N positions in dither

Dither position number

Array Rotation A0 M1 IN

Array Rotation A0 M1 OUT

Extension exists or not (T or F)

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
FRAME-ID:
I_ARCH
I_HDRVER=
OBSERVER=
INSTRUME=

190

>IRCS
’IRCS

T

32

2
1024
1024

0
1.23

H]

NN

DATA IS IN FITS FORMAT

32 BIT SIGNED TWOS COMPLEMENT INTEGER
NUMBER OF AXES

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS

Frame Id

ARCHIVED? 0:No 1:Yes

IRCS HEADER VERSION



TELESCOP=
0BS-ALOC=
OBSERVAT=
OBJECT =
DATA-TYP=
0BS-MOD =
DETECTOR:
I_FNAME
TIMESYS
DATE-0BS
EXP1TIME
EXPTIME
COADDS
DET_NSMP
NDR
UT-STR
UT
UT-END
HST
DET-TMP
BIN-FCT1
BIN-FCT2
BLANK
BUNIT
BSCALE
BZERO
I_NSQ
I_NSQMAX
SLIT
PROP-ID
DATASET
DET-ID
EQUINOX
UT1-UTC
MJD

LST
WCS-0RIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE
ZD
LONGPOLE=
RADECSYS
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
ATRMASS
INSROT
INST-PA
AUTOGUID
PROJP1
PROJP2
A_STATE
A_APDAV
A_LOOP
A_DMGAIN
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS

’ SUBARU ’
’Observation ’
’NAOJ ’
ECHELLE_K12CO_OFF_1’
’FLAT
’ECHELLE ’
’Aladdin2 SCA-42821°
>TRCA00107193
’UTC ’
’2011-10-13 ’
0.5000
0.5000
1
1
1
’09:14:18.05 ’
’09:14:18.02 ’
’09:14:18.96 ’
’23:14:18.05 ’
27.50
1
1
32768
ADU
1.00
0.00
1
1
’0.155x5.79 H ’
Jo11111 ’
’NOP ’
2
22000.000 ’
-0.372
52946.38491898
’01:40:46.42 ’
’01:54:23.971 ’
’+63:40:15.08 ’
’01:54:23.971 ’
’+63:40:15.08 ’
2.14829
46.07823
43.92175
180.0
’FK5 ’
512.5
512.5
28.59987831
63.67085648
0.00003194
0.00003194
?CASSEGRAIN ’
?CASSEGRAIN ’
0.767
1.387
-169.505
5.930
’OFF ’
0.0
0.0
ALIVE
105.0
OFF
0.05000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg
3.0
2060.0
IN
UNDEF
23100
UNDEF
16000
UNDEF
UNDEF
UNDEF
UNDEF
5073
83016
1400
19782

NN

N N Y S

10.4. FITS ~v ¥¥% v 7))

Observation or Standby

Observation Mode
Name of detector

Time system used in this header

UT date of Observation (yyyy-mm-dd)
Integration time in seconds

Integration time in seconds

Number of Coadds

Number of Non-Destructive Reads

Number of Non-Destructive Reads

Start Exposure at UTC (HH:MM:SS.SS)

Typical UTC at exposure (HH:MM:SS.SS)

End Exposure at UTC (HH:MM:SS.SS)

Start exposure at HST (HH:MM:SS.SS)
Detector Temperature

Binning factor of the X axis

Binning factor of the Y axis

Value used for null pixels

Unit of original pixel values

Real = fits-value*BSCALE+BZERO

Real = fits-value*BSCALE+BZERO

Number of the frame in the sequence
Maximum number of the sequence

Entrance slit identifier

Proposal ID

Id of Observation Dataset

Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
Standard FK5 (years)

Difference between UT1 and UTC

Modified Julian Day at typical time

Typical local sidereal time during exposure
Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing

HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X

DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)

Y Scale projected on detector (dg/pixel)
Focus where instrument is attached

Focus where a beam is reachable

Cassegrain Enclosure Average Temperature
Encoder value of the focus unit

Averaged Air Mass
Instrument rotator
Instrument rotator
Autoguiding on/off
Projection Type of
Projection Type of

angle
position angle

the first axis
the second axis
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10

A_IDXOFF=
A_IDYOFF=
A_IDXO
A_IDYO
PC001001=

CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRVAL1
CRVAL2
PROJP1
PROJP2
FILTERO1
PROJP2
WAVELEN
SLTCPIX1=
SLTCPIX2=
SLT-LEN
SLT-WID
SLT-PA
SLTC-RA
SLTC-DEC=
DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK=
I_CW1iHV
I_CWiMP
I_MCW2NM:
I_CW2PK
I_CW2HV
I_CW2MP
I_MCW3NM:
I_CW3PK
I_CW3HV
I_CW3MP
I_MFOCMC=
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP=
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS=
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE=
I_GRNS
I_BGRFL
I_BGRRT
I_BGRDL
I_BGRPW
I_SLWCNT
I_VGGCL
I_VDET
I_VDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR=
I_SAR1ICX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=

192

[eXeoXoXe)

N e N R R Y

-0.994649

0.103313

0.103313

0.994649

’LINEAR ’
’RA--TAN ’
’degree ’
’degree ’
28.59987831
63.67085648

0.0

0.0

JK )
0.0
0.0000
.00000000
.00000000
. 78859988
.15450001
.00000000
.00000000
.00000000
)

[eleNoNoi Ro o)

’ECHELLE
1

’OPEN:1 ’
1
3071
3050
)

7

2855

51100

’ND(CaF2 1/4) ?
2

2997

13000

1000

2195

3436

’58MAS ’
7IN )
3280

0

JIN )
4095

0

’0.165x5.79 H ’
3
2975
20700
)

6
2982
21000
6450
3089
14333
500
1929
-1110
>ARC_D ’
40000

T

900
10
40000
16
-3.25
-3.45

0.00000000
0.00000000

TIXBBIRD FITS ¥ —7 — FEEEH

translation matrix
translation matrix
Coordinate translation matrix
Coordinate translation matrix

Pixel Coordinate System

Pixel Coordinate System

CRVAL1 units

CRVAL2 units

Physical value of reference pixel X
Physical value of reference pixel Y
Projection Type of the first axis
Projection Type of the second axis
First filter element

Projection Type of the secondaxis
Wavelength at detector center (microns)
Slit detector center (pixel)

Slit detector center (pixel)

Slit length (arcsec)

Slit width (arcsec)

Slit Position Angle

RA of slit center (degree)

DEC of slit center (degree)
Disperser name

Coordinate
Coordinate

Number of dispersing axes
Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value
Focus Stage motor position
Dual Flipmirror State
Flipmirror 1 State IN/OUT

Flipmirror 1 Hall Value
FlipMirror 1 motor position
Flipmirror 2 state IN/OUT
Flipmirror 2 Hall Value

FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ms)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)
Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards

Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)



I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAO =
I_ROTNAO=
EXTEND =
END

0.00000000
NONE
0

185.66000000
-0.36000000
F

/
/
/

10.4.

Dither step size (arc seconds)
Dither pattern shape
N positions in dither

/ Dither position number

/
/
/

Array Rotation A0 M1 IN
Array Rotation A0 M1 OUT
Extension exists or not (T or F)

@ IRCS O SlitViewing € — F

4 5 6 7

FITS ~v %% v 7))

1 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
FRAME-1ID=
I_ARCH =
I_HDRVER=
OBSERVER=
INSTRUME=
TELESCOP=
0BS-ALOC=
OBSERVAT=
OBJECT =
DATA-TYP=
0BS-MOD
DETECTOR
I_FNAME
TIMESYS
DATE-0BS
EXP1TIME=
EXPTIME =
COADDS
DET_NSMP
NDR
UT-STR
UT
UT-END
HST
DET-TMP
BIN-FCT1
BIN-FCT2
BLANK
BUNIT
BSCALE
BZERO
I_NSQ
I_NSQMAX
SLIT
PROP-ID
DATASET
DET-1ID
EQUINOX
UT1-UTC
MJD

LST
WCS-ORIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE
ZD
LONGPOLE=
RADECSYS
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
ATRMASS
INSROT

2 3
T
32
2
1024
1024
0
1.23
’IRCS
’IRCS ’
’SUBARU ’
’Observation 2
’NAQJ ’
’Nandesuka ’
SLITVIEW
SLITVIEW ’
’Aladdin3 SCA-415478
>IRCA00107155
’UTC ’
’2011-10-11 ’
5.0000
5.0000
1
12
12
’09:08:04.99 ’
’09:08:09.49 ’
’09:08:14.91 2
723:08:04.99 ’
27.50
1
1
32768
ADU
1.00
0.00
1
1
’0.155x5.79 H ’
‘o11111 ’
’NOP ’
1
?2000.000 ’
-0.372
52946.38059028
’01:34:31.39 ’
’01:54:23.971 ’
’+63:40:15.07 ’
’01:54:23.971 ’
’+63:40:15.07 ’
3.13914
46.01056
43.98944
180.0
’FKb5 ’
512.5
512.5
28.59987831
63.67085266
0.00001618
0.00001618
?CASSEGRAIN ’
?CASSEGRAIN ’
0.767
1.389
-167.393

/
/

/
/
/
/
/
/
/
/
/
/
/
/

DATA IS IN FITS FORMAT

32 BIT SIGNED TWOS COMPLEMENT INTEGER
NUMBER OF AXES

PIXELS ON 1st MOST VARYING AXIS
PIXELS ON 2nd MOST VARYING AXIS

Frame Id

ARCHIVED? 0:No 1:Yes

IRCS HEADER VERSION

Observation or Standby

Observation Mode

> / Name of detector

N N e Y

Time system used in this header

UT date of Observation (yyyy-mm-dd)
Integration time in seconds
Integration time in seconds

Number of Coadds

Number of Non-Destructive Reads
Number of Non-Destructive Reads
Start Exposure at UTC (HH:MM:SS.SS)
Typical UTC at exposure (HH:MM:SS.SS)
End Exposure at UTC (HH:MM:SS.SS)
Start exposure at HST (HH:MM:SS.SS)
Detector Temperature

Binning factor of the X axis
Binning factor of the Y axis

Value used for null pixels

Unit of original pixel values

Real = fits-value*BSCALE+BZERO

Real = fits-value*BSCALE+BZERO
Number of the frame in the sequence
Maximum number of the sequence
Entrance slit identifier

Proposal ID

Id of Observation Dataset

Detector Id. (1:CAMERA, 2:SPECTROGRAPH)
Standard FK5 (years)

Difference between UT1 and UTC
Modified Julian Day at typical time

Typical local sidereal time during exposure

Origin of World Coordinate System
HH:MM:SS.SSS RA pointing

+/-DD:MM:SS.SS DEC pointing
HH:MM:SS.SSS RA (J2000) pointing
+/-DD:MM:SS.SS DEC (J2000) pointing
Azimuth angle of telescope pointing
Altitude angle of telescope pointing
Zenith Distance at typical time

The North Pole of the standard system
Equatorial coordinate system

Reference pixel in X (pixel)

Reference pixel in Y (pixel)

RA (dg) of CRPIX1 reference pixel X
DEC (dg) of CRPIX2 reference pixel Y

X Scale projected on detector (dg/pixel)
Y Scale projected on detector (dg/pixel)
Focus where instrument is attached
Focus where a beam is reachable
Cassegrain Enclosure Average Temperature
Encoder value of the focus unit
Averaged Air Mass

Instrument rotator angle
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10.

INST-PA
AUTOGUID:
PROJP1
PROJP2
A_STATE
A_APDAV

A_DMGAIN=
A_TTGAIN=
A_DMCMTX=
A_TTCMTX=
A_VMVOLT=
A_VMFREQ=
A_M1POS =
A_M1STAT=
A_M1PULS=
A_ISTAT
A_IPULS
A_RSTAT
A_TSTAT
A_FSTAT
A_CSTAT
A_RPULS
A_TPULS
A_FPULS
A_CPULS

PC001002=
PC002001=
PC002002=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
FILTERO1=
FILTERO2=
FILTERO3=
DISPERSR=
DISPAXIS=
I_MCW1NM=
I_MCW1PK=
I_CW1iHV

I_CWiMP

I_MCW2NM:
I_CW2PK

I_CW2HV

I_CW2MP

I_MCW3NM
I_CW3PK

I_CW3HV

I_CW3MP

I_MFOCMC=
I_MFOCHV=
I_MFOCMP=
I_MDFMST=
I_MFM1ST=
I_MFM1HV=
I_MFM1MP=
I_MFM2ST=
I_MFM2HV=
I_MFM2MP=
I_SLWNM
I_SLWPK
I_SLWHV
I_SLWMP
I_SPWNM
I_SPWPK
I_SPWHV
I_SPWMP
I_MECHAS=
I_MECHHV=
I_MECHMP=
I_MXDSAS=
I_MXDSHV=
I_MXDSMP=
I_CKMODE=
I_GRNS

I_BGRFL
I_BGRRT
I_BGRDL

194

5.930
’OFF i
0.0
0.0
ALIVE
252919.7
FULL
0.05000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg
3.0
2060.0
IN
UNDEF
23100
UNDEF
16000
UNDEF
UNDEF
UNDEF
UNDEF
4395
82556
1400
19782
0
0
0
0
-0.999989
0.004712
-0.004712
-0.999989
’RA---TAN ’
’DEC--TAN
’degree
’degree
’OPEN:1
’K
’ND(CaF2 1/4)
’ECHELLE

G v v v v e v

’OPEN:1

’ND(CaF2 1/4)

’58MAS
)IN )

JIN B

’0.155x5.79 H ’

’ARC_D ’

TIXBBIRD FITS ¥ —7 — FEEEH

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

matrix
matrix

translation
translation
Coordinate translation matrix
Coordinate translation matrix
Pixel Coordinate System

Pixel Coordinate System
CRVAL1 units

CRVAL2 units

First filter element

Second filter element

Third filter element
Disperser name

Coordinate
Coordinate

Number of dispersing axes
Camera Wheel 1 element name
Camera Wheel 1 puka

Camera Wheel 1 Hall Value
Camera Wheel 1 motor position
Camera Wheel 2 element name
Camera Wheel 2 puka

Camera Wheel 2 Hall Value
Camera Wheel 2 motor position
Camera Wheel 3 element name
Camera Wheel 3 puka

Camera Wheel 3 Hall Value
Camera Wheel 3 motor position

Focus Stage microns

Focus Stage hall value
Focus Stage motor position
Dual Flipmirror State
Flipmirror 1 State IN/OUT

Flipmirror 1 Hall Value
FlipMirror 1 motor position
Flipmirror 2 state IN/OUT
Flipmirror 2 Hall Value

FlipMirror 1 motor position
SlitWheel element name

Slitwheel puka

Slitwheel Hall Value

SlitWheel motor position
Spectrograph Wheel element name
Spectrograph Filter Wheel Puka
Spectrograph Filter Wheel Hall Value
Spectrograph Filter Wheel Motor Position
Echelle Arcsec

Echelle Hall value

Echelle Motor Position

Cross Disperser Arcsec

Cross Disperser Hall value

Cross Disperser motor position
Detector clock mode

Detector global reset pulsewidth (ms)
Backgroud Resets flag T:Yes F:No
Detector backgroud resets rate (ms)
Detector backgroud reset delay (ms)



I_BGRPW =
I_SLWCNT=
I_VGGCL
I_VDET
I_VDDUC
I_VBIAS
GAIN

I_PGAIN
I_NSUBAR=
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SAR1HT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I DTHPDS—

E)_(TEND =
END

40000

16

-3.05
-3.25
-3.75

0.50

5.6

9.000

1

512

514

512

514
0.00000000
0.00000000
2.80000000
ABBA

4

CENTER
185.66000000
-0.36000000
F

N N N

10.4. FITS ~v ¥¥% v 7))

Backgroud Resets pulsewidth (nanoseconds)
Number of detector Slow Counts
Detector VGGCL volts

Detector VDET (volts)

Detector VDDUC (volts)

Detector Bias= I_VDET - I_VDDUC (volts)
AD conversion factor (electron/ADU)
Gain of Redline Preamp Boards
Number of Sub Arrays

Subarray 1 center x pixel coord
Subarray 1 center y pixel coord
Subarray 1 width

Subarray 1 height

Nod R.A. size (arc seconds)

Nod DEC size (arc seconds)

Dither step size (arc seconds)
Dither pattern shape

N positions in dither

Dither position number

Array Rotation A0 M1 IN

Array Rotation A0 M1 OUT

Extension exists or not (T or F)

10.4.9 CAC (1999/03/02 hR)

1

4

2 3 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
BSCALE
BZERO
BUNIT
BLANK
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CTYPE1
CTYPE2
CDELT1
CDELT2
CUNIT1
CUNIT2
BIN-FCT1=
BIN-FCT2=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
RA

DEC
EQUINOX
RA2000
DEC2000
RADECSYS=
PC001001=
PC001002=
PC002001=
PC002002=
LONGPOLE=
WCS-ORIG=
ALTITUDE=
AZIMUTH
TIMESYS
DATE-0BS
UT

MJD

HST

LST
EXPTIME
AIRMASS
ZD
DOM-PRS

OBSERVER=
PROP-ID =

T
-32
2
1024
1024
1.0
0.0
’CCD COUNT IN ADU’
-32767
512.0
512.0
41.509915
41.509915
’RA---TAN’
’DEC--TAN’
-0.00047247
0.00047257
’degree ’
’degree ’
1
1
1
1
100
100
’02:46:02.379’
’+41:30:35.69°
1998.7
’02:46:02.379°
’+41:30:35.69’
’FKb ’
1.0
0.0
0.0
1.0
180.0
’SUBARU Toolkit’
23.4567
187.6543
’UTC ’
’1998-12-31"
’00:00:00.000°
40587.00000000
’00:00:00.000°
’00:00:00.000°
10.000
1.00000
56.700
600.00
’George ’
7098001

N T N e e T T

[ 5
[l E . %2d
V-LAN H{ff~ v & %4d
V-LAN H[{f~ v 5 %4d
[ 7E %3.1f
[ %3.1f
[ %2 %16s
[l . %8s
V-LAN Hiff~v % %5.1f
V-LAN [~y & %5.1f
%10.6f
%10.6f
[ %8s
[ %8s
Al A %13.8f
HE %13.8f
—[HE %6s
—[EE %6s
V-LAN [li{f~v % %2d
V-LAN [~ v 5" %2d
V-LAN B~y 5 XD IS XAZIE (%) had
V-LAN [H[{~v # LD IR Y DZIE (%) %4ad
V-LAN [t~y ¥ X D X i (%d) héd
V-LAN @f%'\ v LD, Y P (%d) %4d
Status : FITS.SBR.RA %12s
Status : FITS.SBR.DEC %12s
Status : FITS.SBR.EQUINOX %6.1£f
Status : FITS.SBR.RA %12s
Status : FITS.SBR.DEC %12s
& E
V=¥ v %13.8f
Y —)LFy %13.8f
V=¥ v b4 %13.8f
v—LF¥y toaYy 2] %13.8f
[ & %5.1f
I
Status : FITS.SBR.ALTITUDE %8.5f
Status : FITS.SBR.AZIMUTH %9.5f
E
v —) ¥y EI%D UTC-Date %10s
V=¥ v b E#HD uTC %12s
V=¥ b E%?KW) MJD %15.8f
7a 77 LNKER %12s
Y—)ll¥v b E%*&z@ LST %12s
V-LAN R~y 5 %8.3f
Status : FITS.SBR.AIRMASS %8.5f
Status : FITS.SBR.ZA %6 .3f
Status : FITS.SBR.DOM-PRS(%7.2f)hpa W7 .2f
Status : FITS.VGW.OBSERVER %30s
FITS.VGW.PROP-ID %6s
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10. $UIXABRD FITS ¥ —7 — FEEHEH
OBSERVAT= ’NAOJ /R
TELESCOP= ’Subaru / Status : FITS.SBR.TELESCOP
TELFOCUS= ’CASSEGRAIN’ / Status : FITS.SBR.TELFOCUS %12s
FOC-POS = >CASSEGRAIN’ /  V-LAN Iﬂff%{’\ v 5 %12s
FOC-VAL = 1.000 / Status FITS.SBR.FOC-VAL %7.3f
M2-P0S1 = 1.000 / Status : ?7777(%8.3f)mm %8.3f
M2-P0S2 = 1.000 / Status : ?7?7777(%8.3f)mm %8.3f
M2-ANG1 = 30.000 / Status : TSCL.TX(%8.5f)arcmin %8.5f
M2-ANG2 = 30.000 / Status : TSCL.TY(%8.5f)arcmin %8.5f
AG-PRB1 = -123.45678 / Status : TSCV.AGr Probe-r(%10.5f)mm %10.5f
AG-PRB2 = -100.45678 / Status : TSCV.AGTheta Probe-Theta(%10.5f)deg  %10.5f
INSROT = +123.456 / Status : FITS.SBR.INSROT(%+8.3f)degree %8.3f
ADC-TYPE= ’RED ’ / Status : FITS.SBR.ADC-TYPE(}%30s) %30s
ADC = 130.123 / Status FITS.SBR.ADC(%7.3f) W7 .3f
FRAMEID = ’>CACA00000001° / 0BS 75’%0)37/ F %12s
EXP-ID = ’CACA00000001° / FRAMEID & [k %12s
0BS-ALOC= ’0Observation’ / Status : FITS.VGW.O0BS-ALOC %12s
0BS-MOD = ’>IMAGING ’ /R %7s
INSTRUME= ’CAC ’ / Cassegrain Alignment Camera %3s
OBJECT = ’First Light Target’ / Object Name %20s
DATA-TYP= ’0BJECT ° / {RIT X D OBJECT/DARK/FLAT/SKY/BIAS %6s
DATASET = ’CACD0000001° / %6s
DETECTOR= ’SI003A-1B’ / %30s
GAIN = 1.00 / %5.2f
DET-TMP = 131.0 / Status : FITS.VGW.DET-TMP-AG %6.1f
FILTERO1= ’None ’ / None, NDO.5, ND1.0, ND1.5, ND2.0, ND3.0 %6s
FILTERO2= ’U > / None, U, B, V, R, I %4s
EXTEND = F/ W&
END
10.4.10 MOIRCS (2006/12/8 hR)

@ MOIRCS @ Imaging €— b

1 2 3 4 5 6 7 8 9

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678
SIMPLE = T / Standard FITS format
BITPIX = 32 / # of bits storing pix values
NAXIS = 2 / # of axes in flame
NAXIS1 = 2048 / # of pixels/row
NAXIS2 = 2048 / # of rows (also # of scan lines)
DOM-HUM = 5.4 / Humidity measured in the dome (%)
DOM-PRS = 619.00 / Atmospheric pressure in the dome (hPa)
DOM-TMP = 273.39 / Temprerature measured in the dome (K)
DOM-WND = 4.00 / Wind velocity in the dome (m/s)
QUT-HUM = 7.6 / Humidity measured outside of the dome (%)
OUT-PRS = 619.00 / Atmospheric pressure outside of the dome (hPa)
OUT-TMP = 274.15 / Temperature measured outside of the dome (K)
OUT-WND = 5.50 / Wind velocity outside of the dome (m/s)
SEEING = 0.60 / StarSize FWHM at telescope focus (arcsec)
WEATHER = ’Clear ’ / Weather condition
BZERO = 0.0 / Real=fits-value*BSCALE+BZERO
BSCALE = 1.0 / Real=fits-value*BSCALE+BZERO
BLANK = -2147483648 / Value used for NULL pixels
BUNIT = ’ADU ’ / Unit of original pixel values
CDELT1 = 0.00003167 / X Scale projected on detector (degree/pix)
CDELT2 = 0.00003167 / Y Scale projected on detector (degree/pix)
CRPIX1 = 250.0 / Reference pixel in X (pixel)
CRPIX2 = 1024.0 / Reference pixel in Y (pixel)
CRVAL1 = 0.00000000 / Physical value of the reference pixel X
CRVAL2 = 0.00000000 / Physical value of the reference pixel Y
CTYPE1 = ’RA---TAN’ / Pixel coordinate system
CTYPE2 = ’DEC--TAN’ / Pixel coordinate system
CUNIT1 = ’degree ’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’degree °’ / Units used in both CRVAL2 and CDELT2
INSTRUME= ’MOIRCS / Name of instrument
0BS-MOD = ’IMAG ’ / Observation Mode
DET-ID = / ID of the detector used for this data
DETECTOR= ’HAWAII-2 064 SCI’ / Name of the detector
DET-VER = ’TUFPAC-HAWAII2-ver0.3.0° / Detector control command script name
INS-VER = ’MOIRCS-H100C022T100F030’ / rdware:ctrl. sys.:TUFPAC:FITS dict.
AUTOGUID= ’O0FF ’ / Auto guide on/off
BIN-FCT1= 1 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)
COADD = 1 / Frame is created by # of sub-exposures
DET-NSMP= 1 / # of multi-sampling in an exposure
DET-RST = 1 / reset number before exposure
DET-SMPL= ’DOUBLE °’ / sampling method
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PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
DET-P101=
DET-P201=
DET-P102=
DET-P202=
DETPXSZ1=
DETPXSZ2
EXP-ID
FRAMEID
GAIN
DET-TMP
DET-TO1
DET-T02
FLT-AO1
FLT-A02
FLT-A03
FILTERO1
FILTERO2=
FILTERO3
INST-PA
DATA-TYP
0BJECT
DATASET
EQUINOX
RADECSYS
RA

DEC
RA2000
DEC2000
FOC-POS
FOC-VAL
OBSERVAT
OBSERVER
PROP-ID =
TELESCOP=
DISPAXIS=
DISPERSR=
SLIT
WAV-MAX
WAV-MIN
WAV-LEN
SLT-LEN
SLT-WID
SLT-PA
SLTC-PIX
SLTC-RA =
SLTC-DEC=
0BS-ALOC=
TELFOCUS
INSROT
M2-TYPE
AG-PRB1
AG-PRB2
AIRMASS
DATE-0BS
HST-STR
LST-STR
MJD-STR
UT-STR
HST

LST

MJD

UT
HST-END
LST-END
MJD-END
UT-END
UT1-UTC
SECZ

ZD
TIMESYS
EXPTIME
EXP1TIME
WCS-0RIG=
LONGPOLE
CD1_1
CD1_2
CD2_1
CD2_2
PC001001
PC001002=

1

2048

2048

-90.000

0.000

90.000

0.000

0.018

0.018
’MCSA00005273°
’MCSA00005274°

2.780

76.679
78.508
76.679

0.00

0.00

0.00
3J )

’CSL ’
’HOLE ’

45.000
’0BJECT °
’Cluster °’
’DS0000

2000.00
’FKb ’
’13:11:29.109°
’-01:20:39.11°
’13:11:29.109°
’-01:20:39.11°
?CASSEGRAIN’

1.000
’Natl.Astr.Obs.Japan’
’MOIRCS team’
’003020
’Subaru ’

2
» JHK2000 °’
’MASK1 ’
0
0
0

0.000

0.000

0.000

0
0.00000
0.00000
’Observation’
’Cassegrain’
87.074
’CS_IR ’
25.234
25.234

1.145
’2005-01-28"
’06:21:33.354°
’11:15:35.335°

53398.68163004
’16:21:33.354°
’06:22:23.354°
’11:15:35.335°

53398.68163004
’16:21:33.354°
’06:23:13.354°
’11:15:35.336°

53398.68163006
’16:21:33.355°

-0.51820
1.144
29.02060
’UTC ’

100.000
100.000

’SUBARU Toolkit’
180.0
1.0000000
0.0000000
0.0000000
1.0000000
0.0000330
0.0000000

10.4. FITS ~v ¥¥% v 7))

Start X pos. of partial readout (pix)
Start Y pos. of partial readout (pix)

X Range of partial readout (pix)

Y Range of partial readout (pix)

Relative X pos of first detector (arcsec)
Relative Y pos of first detector (arcsec)
Relative X pos of second detector (arcsec)
Relative Y pos of second detector (arcsec)
Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)

ID of the exposure this data was taken
Image sequential number

AD conversion factor (electron/ADU)
Detector temperature (K)

first detector temperature (K)

second detector temperature (K)
Inclination of first filter (degree)
Inclination of second filter (degree)
Inclination of third filter (degree)
first filter name

second filter name

third filter name

P.A. of instrument flange (degree)

Type / Characteristics of this data
Target Description

ID of an observation dataset

Standard FK56 (years)

The equatorial coordinate system

RA of pointing (HH:MM:SS.SS)

DEC of pointing (+/-DD:MM:SS.SS)
RA(J2000) of pointing (HH:MM:SS.SS)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Focus where the instrument is attached
Encoder value of the focus unit (mm)
/ Observatory

Name(s) of observer

Proposal ID

Telescope/System which Inst. is attached
Dispersion axis in frame

Identifier of the disperser used
Idenfifier of the entrace slit used
Longest wavelength focused on detector (nm)
Shortest wavelength focused on detector (nm)
Wavelength at slit center (mm)

Length of the slit used (arcsec)

Width of the slit used (arcsec)

Slit position angle (degree)

Slit center projected on detector (pixel)
Slit center RA at EQUINOX (degree)

Slit center DEC at EQUINOX (degree)
Allocation mode for Instrument

Focus where a beam is reachable
Instrument Rotator angle at exp. (degree)
Type of the Secondary Mirror (Opt/IR)

AG probe radial position (mm)

AG probe rotation position (degree)
Typical air mass during exposure
Observation start date

HST at exposure start (HH:MM:SS.SS)

LST at exposure start (HH:MM:SS.SS)
Modified Julian date at exposure start
UTC at exposure start (HH:MM:SS.SS)

HST at typical time (HH:MM:SS.SS)

LST at typical time (HH:MM:SS.SS)
Modified Julian date at typical time

UTC at typical time (HH:MM:SS.SS)

HST at exposure end (HH:MM:SS.SS)

LST at exposure end (HH:MM:SS.SS)
Modified Julian date at exposure end

UTC at exposure end (HH:MM:SS.SS)
difference between UT1 and UTC (sec)
SEC(Zenith Distance) at typical time
Zenith Distance at typical time

Time system used in header

Total integration time of the frame (sec)
Exposure time of a frame (sec)

Origin of the WCS value

The North Pole of standard system (deg)
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
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PC002001= 0.0000000 / Pixel Coordinate translation matrix
PC002002= 0.0000330 / Pixel Coordinate translation matrix
COMMENT ’Subaru Device Dependent Header Block for MOIRCS’

K_DETSPD= 10 / Read out speed

K_DETCH = 4 / Number of readout channel

K_DETNDM= 0 / Number of dummy read

K_DETCDS= 1 / Number of CDS

K_P-MINV= 1 / Start vertical pos. of partial readout (pix)
K_P-MINH= 1 / Start holizontal pos. of partial readout (pix)
K_P-RNGV= 1024 / Vertical Range of partial readout (pix)
K_P-RNGH= 1024 / Holizontal Range of partial readout (pix)
K_DETZ1 = -2.007 / Detector 1 position sensor voltage [V]
K_DETZ2 = -1.309 / Detector 2 position sensor voltage [V]
K_SHUTER= ’DISABLE °’ / Shutter enable/disable/auto

K_T-CP = 93.053 / Temperature of Cooling Path

K_T-BH = 83.924 / Temperature of Bulk Head

K_T-COL = 107.367 / Temperature of Collimator Bench
K_T-CB1 = 76.994 / Temperature of 1ch chip box

K_T-CB2 = 76.991 / Temperature of 2ch chip box

K_T-MSRF= 52.886 / Temperature of MOS Refregerator
K_T-RBHD= 0.000 / Temperature of Robot Hand

K_TRT11 = 12 / Hole number of 1ch turret 1

K_TRT21 = 12 / Hole number of 1ch turret 2

K_TRT31 = 3 / Hole number of 1ch turret 3

K_TRT12 = 12 / Hole number of 2ch turret 1

K_TRT22 = 12 / Hole number of 2ch turret 2

K_TRT32 = 3 / Hole number of 2ch turret 3

K_TRO11 = 0 / Offset of 1ch turret 1

K_TRO21 = 0 / Offset of 1ch turret 2

K_TR0O31 = 0 / Offset of 1ch turret 3

K_TRO12 = 0 / Offset of 2ch turret 1

K_TR022 = 0 / Offset of 2ch turret 2

K_TR032 = 0 / Offset of 2ch turret 3

K_MSKID = 0 / slit mask ID number

K_CARID = 1 / carousel ID number storing slit mask
K_DITWID= 0.000 / Width of dithering (arcsec)

K_DITCNT= 0 / Dithering count

K_DITPAT= ’CIRCLE3 °’ / Dithering pattern

K_PAQFST= 45.000 / MOIRCS position angle offset (degree)
K_MCSPA = 0.000 / Position angle of MOIRCS (degree)

END

@ MOIRCS ? Spectroscopy €— F

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE = T / Standard FITS format

BITPIX = 32 / # of bits storing pix values

NAXIS = 2 / # of axes in flame

NAXIS1 = 2048 / # of pixels/row

NAXIS2 = 2048 / # of rows (also # of scan lines)

DOM-HUM = 12.9 / Humidity measured in the dome (%)

DOM-PRS = 618.50 / Atmospheric pressure in the dome (hPa)
DOM-TMP = 273.39 / Temprerature measured in the dome (K)
DOM-WND = 0.30 / Wind velocity in the dome (m/s)

QUT-HUM = 19.5 / Humidity measured outside of the dome (%)
OUT-PRS = 618.50 / Atmospheric pressure outside of the dome (hPa)
QUT-TMP = 270.95 / Temperature measured outside of the dome (K)
OUT-WND = 4.90 / Wind velocity outside of the dome (m/s)
SEEING = 0.75 / StarSize FWHM at telescope focus (arcsec)
WEATHER = ’Clear ’ / Weather condition

BZERO = 0.0 / Real=fits-value*BSCALE+BZERO

BSCALE = 1.0 / Real=fits-value*BSCALE+BZERO

BLANK = -2147483648 / Value used for NULL pixels

BUNIT = ’ADU ’ / Unit of original pixel values

CDELT1 = 0.00003167 / X Scale projected on detector (degree/pix)
CDELT2 = 0.00003167 / Y Scale projected on detector (degree/pix)
CRPIX1 = 1750.0 / Reference pixel in X (pixel)

CRPIX2 = 1024.0 / Reference pixel in Y (pixel)

CRVALL = 0.00000000 / Physical value of the reference pixel X
CRVAL2 = 0.00000000 / Physical value of the reference pixel Y
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’DEC--TAN’ / Pixel coordinate system

CUNIT1 = ’degree °’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’degree ’ / Units used in both CRVAL2 and CDELT2
INSTRUME= °MOIRCS / Name of instrument

0BS-MOD = ’SPEC ’ / Observation Mode

DET-ID = 1 / ID of the detector used for this data
DETECTOR= ’HAWAII-2 027 SCI’ / Name of the detector

DET-VER = ’TUFPAC-HAWAII2-ver0.3.0° / Detector control command script name
INS-VER = ’MOIRCS-H100C022T100F030° / hardware:ctrl. sys.:TUFPAC:FITS dict.

198



AUTOGUID=
BIN-FCT1=
BIN-FCT2=
COADD =
DET-NSMP=
DET-RST =
DET-SMPL=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
DET-P101=
DET-P201=
DET-P102=
DET-P202=
DETPXSZ1=
DETPXSZ2
EXP-ID
FRAMEID
GAIN
DET-TMP
DET-TO1
DET-T02
FLT-AO1
FLT-A02
FLT-A03
FILTERO1
FILTERO2=
FILTERO3=
INST-PA =
DATA-TYP
0BJECT
DATASET
EQUINOX
RADECSYS
RA

DEC
RA2000
DEC2000
FOC-POS
FOC-VAL
OBSERVAT
OBSERVER=
PROP-ID =
TELESCOP=
DISPAXIS=
DISPERSR:
SLIT
WAV-MAX
WAV-MIN
WAV-LEN
SLT-LEN
SLT-WID
SLT-PA
SLTCPIX1
SLTCPIX2=
SLTC-RA =
SLTC-DEC=
0BS-ALOC=
TELFOCUS
INSROT
M2-TYPE
AG-PRB1
AG-PRB2
AIRMASS
DATE-0BS
HST-STR
LST-STR
MJD-STR
UT-STR
HST

LST

MJD

uT
HST-END
LST-END
MJD-END
UT-END
UT1-UTC
SECZ

ZD
TIMESYS
EXPTIME
EXP1TIME

’OFF ’

’DOUBLE

el

2048
2048

-90.000

’MCSA00004471°
’MCSA00004471°

’0C1_3 ’
’CSL ’
?HK500 ’

’0BJECT °
’Cluster ’
’DS0000

0.000
90.000
0.000
0.018
0.018

2.780
78.538
78.538
76.733

0.00
0.00
0.00

45.000

2000.00

’FK5 ’
’07:57:25.858°
’-00:39:06.31°
’07:57:25.858’
’-00:39:06.31°
’CASSEGRAIN’

’Natl.Astr.Obs.Japan’

’MOIRCS team’
’003020
’Subaru  ’

> JHK2000
’MASK1 ’

0.960

[eXeoXe)
[eXoXe)
[eXeolo oo oo

0.00000
0.00000

’Observation’
’Cassegrain’

107.187

’CS_IR ’

72005-01-27°
702:49:18.895°
’07:38:49.455’

25.234
25.234
1.494

53397.53424047

’12:49:18.895’
’02:49:23.895’
’07:38:49.455’

53397.53424047

’12:49:18.895°
’02:49:28.895’
’07:38:49.456°

53397.53424048

’12:49:18.896’

-0.51820

1.495

48.02136

’UTC ’

10.000
10.000

N e N N T T N N N T T N N N N N T N N e N e

10.4. FITS ~v ¥¥% v 7))

Auto guide on/off

Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Frame is created by # of sub-exposures

# of multi-sampling in an exposure

reset number before exposure

sampling method

Start X pos. of partial readout (pix)
Start Y pos. of partial readout (pix)

X Range of partial readout (pix)

Y Range of partial readout (pix)

Relative X pos of first detector (arcsec)
Relative Y pos of first detector (arcsec)
Relative X pos of second detector (arcsec)
Relative Y pos of second detector (arcsec)
Detector pixel size in axisl (mm)
Detector pixel size in axis2 (mm)

ID of the exposure this data was taken
Image sequential number

AD conversion factor (electron/ADU)
Detector temperature (K)

first detector temperature (K)

second detector temperature (K)
Inclination of first filter (degree)
Inclination of second filter (degree)
Inclination of third filter (degree)
first filter name

second filter name

third filter name

P.A. of instrument flange (degree)

Type / Characteristics of this data
Target Description

ID of an observation dataset

Standard FK5 (years)

The equatorial coordinate system

RA of pointing (HH:MM:SS.SS)

DEC of pointing (+/-DD:MM:SS.SS)
RA(J2000) of pointing (HH:MM:SS.SS)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Focus where the instrument is attached
Encoder value of the focus unit (mm)
/ Observatory

Name(s) of observer

Proposal ID

Telescope/System which Inst. is attached
Dispersion axis in frame

Identifier of the disperser used
Idenfifier of the entrace slit used
Longest wavelength focused on detector (nm)
Shortest wavelength focused on detector (nm)
Wavelength at slit center (nm)

Length of the slit used (arcsec)

Width of the slit used (arcsec)

Slit position angle (degree)

Slit center projected on detector (pixel)
Slit center projected on detector (pixel)
Slit center RA at EQUINOX (degree)

Slit center DEC at EQUINOX (degree)
Allocation mode for Instrument

Focus where a beam is reachable
Instrument Rotator angle at exp. (degree)
Type of the Secondary Mirror (Opt/IR)

AG probe radial position (mm)

AG probe rotation position (degree)
Typical air mass during exposure
Observation start date

HST at exposure start (HH:MM:SS.SS)

LST at exposure start (HH:MM:SS.SS)
Modified Julian date at exposure start
UTC at exposure start (HH:MM:SS.SS)

HST at typical time (HH:MM:S8S.SS)

LST at typical time (HH:MM:SS.SS)
Modified Julian date at typical time

UTC at typical time (HH:MM:SS.SS)

HST at exposure end (HH:MM:SS.SS)

LST at exposure end (HH:MM:SS.SS)
Modified Julian date at exposure end

UTC at exposure end (HH:MM:SS.SS)
difference between UT1 and UTC (sec)
SEC(Zenith Distance) at typical time
Zenith Distance at typical time

Time system used in header

Total integration time of the frame (sec)
Exposure time of a frame (sec)
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WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value

LONGPOLE= 180.0 / The North Pole of standard system (deg)
Ch1_1 = 1.0000000 / Pixel Coordinate translation matrix
CD1_2 = 0.0000000 / Pixel Coordinate translation matrix
Ch2_1 = 0.0000000 / Pixel Coordinate translation matrix
Ch2_2 = 1.0000000 / Pixel Coordinate translation matrix
PC001001= 0.0000330 / Pixel Coordinate translation matrix
PC001002= 0.0000000 / Pixel Coordinate translation matrix
PC002001= 0.0000000 / Pixel Coordinate translation matrix
PC002002= 0.0000330 / Pixel Coordinate translation matrix
COMMENT ’Subaru Device Dependent Header Block for MOIRCS’

K_DETSPD= 10 / Read out speed

K_DETCH = 4 / Number of readout channel

K_DETNDM= 0 / Number of dummy read

K_DETCDS= 1 / Number of CDS

K_P-MINV= 1 / Start vertical pos. of partial readout (pix)
K_P-MINH= 1 / Start holizontal pos. of partial readout (pix)
K_P-RNGV= 1024 / Vertical Range of partial readout (pix)
K_P-RNGH= 1024 / Holizontal Range of partial readout (pix)
K_DETZ1 = -2.007 / Detector 1 position sensor voltage [V]
K_DETZ2 = -1.309 / Detector 2 position sensor voltage [V]
K_SHUTER= ’DISABLE ° / Shutter enable/disable/auto

K_T-CP = 93.878 / Temperature of Cooling Path

K_T-BH = 84.637 / Temperature of Bulk Head

K_T-COL = 108.067 / Temperature of Collimator Bench
K_T-CB1 = 76.999 / Temperature of 1ch chip box

K_T-CB2 = 77.001 / Temperature of 2ch chip box

K_T-MSRF= 52.328 / Temperature of MOS Refregerator
K_T-RBHD= 0.000 / Temperature of Robot Hand

K_TRT11 = 10 / Hole number of 1ch turret 1

K_TRT21 = 12 / Hole number of 1ch turret 2

K_TRT31 = 4 / Hole number of 1ch turret 3

K_TRT12 = 6 / Hole number of 2ch turret 1

K_TRT22 = 12 / Hole number of 2ch turret 2

K_TRT32 = 4 / Hole number of 2ch turret 3

K_TRO11 = 0 / Offset of ich turret 1

K_TR0O21 = 0 / Offset of 1ch turret 2

K_TR0O31 = 0 / Offset of 1ch turret 3

K_TRO12 = 0 / Offset of 2ch turret 1

K_TR022 = 0 / Offset of 2ch turret 2

K_TR032 = 0 / Offset of 2ch turret 3

K_MSKID = 0 / slit mask ID number

K_CARID = 1 / carousel ID number storing slit mask
K_DITWID= 0.000 / Width of dithering (arcsec)

K_DITCNT= 0 / Dithering count

K_DITPAT= ’NONE ’ / Dithering pattern

K_PAOFST= 45.000 / MOIRCS position angle offset (degree)
K_MCSPA = 0.000 / Position angle of MOIRCS (degree)

END
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SIMPLE = T / Standard FITS format

BITPIX = 32 / # of bits storing pix values

NAXIS = 2 / # of axes in flame

NAXIS1 = 2048 / # of pixels/row

NAXIS2 = 2048 / # of rows (also # of scan lines)

DOM-HUM = 7.1 / Humidity measured in the dome (%)

DOM-PRS = 619.50 / Atmospheric pressure in the dome (hPa)
DOM-TMP = 273.39 / Temprerature measured in the dome (K)
DOM-WND = 0.80 / Wind velocity in the dome (m/s)

OUT-HUM = 7.5 / Humidity measured outside of the dome (%)
OUT-PRS = 619.50 / Atmospheric pressure outside of the dome (hPa)
OUT-TMP = 273.75 / Temperature measured outside of the dome (K)
OUT-WND = 0.20 / Wind velocity outside of the dome (m/s)
SEEING = 0.60 / StarSize FWHM at telescope focus (arcsec)
WEATHER = ’Clear ’ / Weather condition

BZERO = 0.0 / Real=fits-value*BSCALE+BZERO

BSCALE = 1.0 / Real=fits-value*BSCALE+BZERO

BLANK = -2147483648 / Value used for NULL pixels

BUNIT = ’ADU ’ / Unit of original pixel values

CDELT1 = 0.00003167 / X Scale projected on detector (degree/pix)
CDELT2 = 0.00003167 / Y Scale projected on detector (degree/pix)
CRPIX1 = 250.0 / Reference pixel in X (pixel)

CRPIX2 = 1024.0 / Reference pixel in Y (pixel)

CRVALL = 0.00000000 / Physical value of the reference pixel X
CRVAL2 = 0.00000000 / Physical value of the reference pixel Y
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’DEC--TAN’ / Pixel coordinate system
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CUNIT1
CUNIT2
INSTRUME
0BS-MOD
DET-ID
DETECTOR:
DET-VER
INS-VER
AUTOGUID
BIN-FCT1=
BIN-FCT2=
COADD =
DET-NSMP=
DET-RST =
DET-SMPL=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
DET-P101=
DET-P201=
DET-P102=
DET-P202=
DETPXSZ1=
DETPXSZ2=
EXP-ID
FRAMEID
GAIN
DET-TMP
DET-TO1
DET-T02
FLT-AO1
FLT-A02
FLT-A03
FILTERO1
FILTERO2=
FILTERO3=
INST-PA =
DATA-TYP
0BJECT
DATASET
EQUINOX
RADECSYS
RA

DEC
RA2000
DEC2000
FOC-POS
FOC-VAL
OBSERVAT
OBSERVER=
PROP-ID =
TELESCOP=
DISPAXIS=
DISPERSR:
SLIT
WAV-MAX
WAV-MIN
WAV-LEN
SLT-LEN
SLT-WID
SLT-PA
SLTC-PIX
SLTC-RA =
SLTC-DEC=
0BS-ALOC=
TELFOCUS=
INSROT
M2-TYPE
AG-PRB1
AG-PRB2
ATIRMASS
DATE-0BS
HST-STR
LST-STR
MJD-STR
UT-STR
HST

LST

MJD

uT
HST-END
LST-END
MJD-END

’degree ’
’degree

’MOIRCS
’SPEC_MOS’

2
’HAWAII-2 064 SCI’
’TUFPAC-HAWAII2-verO.
’MOIRCS-H100C022T100F
’OFF ’

N
NN N NN NN NNNO WO

’DOUBLE °

Sy

2048

2048

-90.000

0.000

90.000

0.000

0.018

0.018
’MCSA00005089’
’MCSA00005090’

2.780

76.725

78.526

76.725

[eXeXe)
[eXoXe)
[eXeXe)

N T

’0C1_3 ’
’CSL ’
YHK500 ’

45.000
’0BJECT °
’Cluster ’
’DS0000

2000.00
’FK5 ’
’06:00:25.084°
’-00:39:39.48°
’06:00:25.084°
’-00:39:39.48°
?CASSEGRAIN’

0.850

/
/
/
/
/
/
/
/
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Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2

Name of instrument

Observation Mode

ID of the detector used for this data
Name of the detector

0’ / Detector control command script name

30’ / rdware:ctrl. sys.:TUFPAC:FITS dict.

Auto guide on/off

Binning factor of X axis (pixel)

Binning factor of Y axis (pixel)

Frame is created by # of sub-exposures

# of multi-sampling in an exposure

reset number before exposure

sampling method

Start X pos. of partial readout (pix)
Start Y pos. of partial readout (pix)

X Range of partial readout (pix)

Y Range of partial readout (pix)

Relative X pos of first detector (arcsec)
Relative Y pos of first detector (arcsec)
Relative X pos of second detector (arcsec)
Relative Y pos of second detector (arcsec)
Detector pixel size in axisl (mm)

Detector pixel size in axis2 (mm)

/ ID of the exposure this data was taken

/
/
/
/
/

Image sequential number

AD conversion factor (electron/ADU)
Detector temperature (K)

first detector temperature (K)

second detector temperature (K)
Inclination of first filter (degree)
Inclination of second filter (degree)
Inclination of third filter (degree)
first filter name

second filter name

third filter name

P.A. of instrument flange (degree)
Type / Characteristics of this data
Target Description

ID of an observation dataset
Standard FK5 (years)

The equatorial coordinate system

RA of pointing (HH:MM:SS.SS)

DEC of pointing (+/-DD:MM:SS.SS)
RA(J2000) of pointing (HH:MM:SS.SS)
DEC(J2000) of pointing (+/-DD:MM:SS.SS)
Focus where the instrument is attached
Encoder value of the focus unit (mm)

’Natl.Astr.Obs.Japan’ / Observatory

’MOIRCS team °’
’003020 ?
’Subaru

N

I e N N N

» JHK2000 °
’MASK1 ’

[eXeNoloNoloRoNo o)

’Observation’
’Cassegrain’
111.257
’CS_IR ’
25.234
25.234
1.936
’2005-01-28"
’01:37:09.529’
’06:30:24.791°
53398.4841320
37:09.529°

7
’11:
37:14.529°
7

’01:
’06:30:24.791°
53398.4841320
37:09.529°
37:19.529°
30:24.792°
53398.48413208

11:
’01:
’06:

/

Name(s) of observer

Proposal ID

Telescope/System which Inst. is attached
Dispersion axis in frame

Identifier of the disperser used
Idenfifier of the entrace slit used
Longest wavelength focused on detector (nm)
Shortest wavelength focused on detector (nm)
Wavelength at slit center (am)

Length of the slit used (arcsec)

Width of the slit used (arcsec)

Slit position angle (degree)

Slit center projected on detector (pixel)
Slit center RA at EQUINOX (degree)

Slit center DEC at EQUINOX (degree)
Allocation mode for Instrument

Focus where a beam is reachable

Instrument Rotator angle at exp. (degree)

/ Type of the Secondary Mirror (Opt/IR)

/
/
/

/
/
/
/
/
/
/
/
/
/
/
/

AG probe radial position (mm)

AG probe rotation position (degree)
Typical air mass during exposure
Observation start date

HST at exposure start (HH:MM:SS.SS)
LST at exposure start (HH:MM:SS.SS)
Modified Julian date at exposure start
UTC at exposure start (HH:MM:SS.SS)
HST at typical time (HH:MM:S8S.SS)
LST at typical time (HH:MM:SS.SS)
Modified Julian date at typical time
UTC at typical time (HH:MM:SS.SS)
HST at exposure end (HH:MM:SS.SS)
LST at exposure end (HH:MM:SS.SS)
Modified Julian date at exposure end

201



10. TIEBBE%D FITS ¥ —7 — FNirEHE

UT-END = °11:37:09.530° / UTC at exposure end (HH:MM:SS.SS)
UT1-UTC = -0.51820 / difference between UT1 and UTC (sec)
SECZ = 1.940 / SEC(Zenith Distance) at typical time
ZD = 58.97400 / Zenith Distance at typical time
TIMESYS = ’UTC ’ / Time system used in header

EXPTIME = 10.000 / Total integration time of the frame (sec)
EXP1TIME= 10.000 / Exposure time of a frame (sec)
WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value

LONGPOLE= 180.0 / The North Pole of standard system (deg)
Ch1_1 = 1.0000000 / Pixel Coordinate translation matrix
CDh1_2 = 0.0000000 / Pixel Coordinate translation matrix
Cbh2_1 = 0.0000000 / Pixel Coordinate translation matrix
CDh2_2 = 1.0000000 / Pixel Coordinate translation matrix
PC001001= 0.0000330 / Pixel Coordinate translation matrix
PC001002= 0.0000000 / Pixel Coordinate translation matrix
PC002001= 0.0000000 / Pixel Coordinate translation matrix
PC002002= 0.0000330 / Pixel Coordinate translation matrix
COMMENT ’Subaru Device Dependent Header Block for MOIRCS’

K_DETSPD= 10 / Read out speed

K_DETCH = 4 / Number of readout channel

K_DETNDM= 0 / Number of dummy read

K_DETCDS= 1 / Number of CDS

K_P-MINV= 1 / Start vertical pos. of partial readout (pix)
K_P-MINH= 1 / Start holizontal pos. of partial readout (pix)
K_P-RNGV= 1024 / Vertical Range of partial readout (pix)
K_P-RNGH= 1024 / Holizontal Range of partial readout (pix)
K_DETZ1 = -2.007 / Detector 1 position sensor voltage [V]
K_DETZ2 = -1.309 / Detector 2 position sensor voltage [V]
K_SHUTER= ’DISABLE ’ / Shutter enable/disable/auto

K_T-CP = 93.088 / Temperature of Cooling Path

K_T-BH = 84.101 / Temperature of Bulk Head

K_T-COL = 107.238 / Temperature of Collimator Bench
K_T-CB1 = 77.001 / Temperature of 1ch chip box

K_T-CB2 = 77.004 / Temperature of 2ch chip box

K_T-MSRF= 51.425 / Temperature of MOS Refregerator
K_T-RBHD= 0.000 / Temperature of Robot Hand

K_TRT11 = 10 / Hole number of 1ch turret 1

K_TRT21 = 12 / Hole number of 1ch turret 2

K_TRT31 = 4 / Hole number of 1ch turret 3

K_TRT12 = 6 / Hole number of 2ch turret 1

K_TRT22 = 12 / Hole number of 2ch turret 2

K_TRT32 = 4 / Hole number of 2ch turret 3

K_TRO11 = 0 / Offset of 1ch turret 1

K_TR0O21 = 0 / Offset of 1ch turret 2

K_TR0O31 = 0 / Offset of 1ch turret 3

K_TRO12 = 0 / Offset of 2ch turret 1

K_TR022 = 0 / Offset of 2ch turret 2

K_TR032 = 0 / Offset of 2ch turret 3

K_MSKID = 0 / slit mask ID number

K_CARID = 1 / carousel ID number storing slit mask
K_DITWID= 0.000 / Width of dithering (arcsec)

K_DITCNT= 0 / Dithering count

K_DITPAT= ’NONE ’ / Dithering pattern

K_PAQFST= 45.000 / MOIRCS position angle offset (degree)
K_MCSPA = 0.000 / Position angle of MOIRCS (degree)

END

10.4.11 Kyoto3D-II (2006/12/8 hR)
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SIMPLE = T / FITS STANDARD

BITPIX = 16 / # of bits storing pix value

NAXIS = 2 / # of axes in frame

NAXIS1 = 716 / # of pixels/row

NAXIS2 = 684 / # of rows (also # of scan lines)
EXTEND = F / Presence of FITS Exteinsion

OBSERVER= ’Subaru User’ / Name of observer

PROP-ID = ’004239° / Proposal ID

FRAMEID = ’K3DA00001666° / Image sequential number

EXP-ID = ’K3DE00001666’ / ID of the exposure this data was taken
0BS-MOD = ’IMAG’ / Observation Mode

DATA-TYP= ’0BJECT’ / Type / Characteristics of this data
OBSERVAT= ’NAQJ ’ / Observatory

TELESCOP= ’Subaru’ / Telescope/System which Inst. is attached
TIMESYS = ’UTC’ / Time System used in the header
0BS-ALOC= ’0Observation’ / Allocation mode for Instrument
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DATASET = ’NOP’ / ID of an observation dataset

EQUINOX = 2000.0 / Standard FK5 (years)

CRVAL1 = 162.06970833 / Physical value of the reference pixel X
CRVAL2 = 12.62947500 / Physical value of the reference pixel Y
CRPIX1 = 358.0 / Reference pixel in X (pixel)

CRPIX2 = 342.0 / Reference pixel in Y (pixel)

CDELT1 = -0.00004639 / Size projected into a detector pixel X
CDELT2 = 0.00004639 / Size projected into a detector pixel Y
PC001001= -0.93788893 / Pixel Coordinate translation matrix
PC001002= 0.34693565 / Pixel Coordinate translation matrix
PC002001= -0.34693565 / Pixel Coordinate translation matrix
PC002002= -0.93788893 / Pixel Coordinate translation matrix
LONGPOLE= 180.00000 / The North Pole of standard system (deg)
CTYPE1 = ’RA---TAN’ / Pixel coordinate system

CTYPE2 = ’DEC--TAN’ / Pixel coordinate system

CUNIT1 = ’degree °’ / Units used in both CRVAL1 and CDELT1
CUNIT2 = ’degree °’ / Units used in both CRVAL2 and CDELT2
WCS-0RIG= ’>SUBARU Toolkit’ / Origin of the WCS value

RADECSYS= ’FK5 ’ / The equatorial coordinate system

CDh1_1 = 0.00004351 / Pixel Coordinate translation matrix
CDh1_2 = 0.00001609 / Pixel Coordinate translation matrix
CDh2_1 = 0.00001609 / Pixel Coordinate translation matrix
Cb2_2 = -0.00004351 / Pixel Coordinate translation matrix
BSCALE = 1.0 / Real=fits_value*BSCALE+BZERO

BZERO = 32768.0 / Real=fits_value*BSCALE+BZERO

BUNIT = ’ADU’ / Unit of original pixel values

BLANK = -32768 / Value used for NULL pixels

DATE-0BS= ’2005-02-09° / Observation start date (yyyy-mm-dd)

uT = ’09:14:57.363° / HH:MM:SS.SS typical UTC at exposure
UT-STR = ’09:14:57.363° / HH:MM:SS.SS UTC at exposure start
UT-END = ’09:15:00.358’ / HH:MM:SS.SS UTC at exposure end

HST-STR = ’23:14:57.363’ / HH:MM:SS.SS HST at exposure start

HST = ’23:14:57.363° / HH:MM:SS.SS typical HST at exposure
HST-END = ’23:15:00.358° / HH:MM:SS.SS HST at exposure end

LST = ’08:11:17.782° / HH:MM:SS.SS typical LST at exposure
LST-STR = ’08:11:17.782° / HH:MM:SS.SS LST at exposure start
LST-END = ’08:11:20.786’ / HH:MM:SS.SS LST at exposure end

MJD = 53410.38538615 / Modified Julian Day at typical time
MJD-STR = 53410.38538615 / Modified Julian Day at exposure start
MJD-END = 53410.38542081 / Modified Julian Day at exposure end
EXPTIME = 3 / Total integration time of the frame (sec)
0BJECT = ’NGC9999’ / Target Description

RA = 710:48:16.730° / RA of telescope pointing (HH:MM:SS.SSS)
DEC = ’+12:37:46.11° / DEC of telescope pointing (+/-DD:MM:SS.SS)
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable

FOC-POS = ’#’ / Focus where the instrument is attached
FOC-VAL = 0.179 / Encoder value of the focus unit (mm)
INSROT = 126.425 / Typical inst. rot. angle at exp. (degree)
INST-PA = 200.300 /

AG-PRB1 = 65.42260000 / AG Probe position (r:mm)

AG-PRB2 = -59.60125700 / AG Probe position (Theta:degree)
FILTERO1= ’No2’ / FIlter name/ID

FILTERO2= ’None ’ / FIlter name/ID

DISPERSR= ’None’ / Identifier of the disperser used
AIRMASS = 1.274 / Typical air mass during exposure
AIRM-STR= 1.274 / Air mass at exposure start

AIRM-END= 1.274 / Air mass at exposure end

ZD = 38.35281 / Zenith Distance at typical time (degree)
ZD-STR = 38.35281 / Zenith Distance at exposure start (degree)
ZD-END = 38.33715 / Zenith Distance at exposure end (degree)
DETECTOR= ’EEV42-40’ / Name of the detector/CCD

DET-TMP = 174.106650 / Detector temperature (K)

GAIN = 1.300000 / AD conversion factor (electron/ADU)
EFP-MIN1= 18 / Start X position of effective data region
EFP-MIN2= 1 / Start Y position of effective data region
EFP-RNG1= 682 / X range of effective data region
EFP-RNG2= 684 / Y range of effective data region
BIN-FCT1= 3 / Binning factor of X axis (pixel)
BIN-FCT2= 3 / Binning factor of Y axis (pixel)

SEEING = 0.48 / FWHM of star size at telescope focus (arcsec)
TRANSP = 0.600 / Sky transparency

WEATHER = ’Clear’ / Weather condition (selected by observer)
COMMENT

COMMENT ------———————-——- Parameters for Kyoto 3D Spectrograph II --—----—-————----
COMMENT

3_CM4 = ’0Qut’ / Status of mirror for calibration source
3_FOCUNI= ’None’ / Status of focal-plane unit

3_MiM4 = ’Qut’ / Status of M1+M4 slide bench

3_MSKWHL= ’None’ / Status of mask wheel

3_DISPSR= ’None’ / Name of disperser

3_FILWHL= ’No2’ / Status of filter wheel

3_CAMFOC= -1167 / Camera lens focus (pulse)

3_CMPFIL= ’None’ /

3_0BJECT= ’NGC3384° / Object name in local control program
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2 3

4 5 6 7

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
OBSERVER
PROP-ID
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP=
OBSERVAT=
TELESCOP=
TIMESYS =
0BS-ALOC=
DATASET
EQUINOX
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001=
PC001002=
PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
WCS-ORIG
RADECSYS
CD1_1
Cbh1_2
CD2_1
CDh2_2
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
uT
UT-STR
UT-END
HST-STR
HST
HST-END
LST
LST-STR
LST-END
MJD
MJD-STR
MJD-END
EXPTIME
0BJECT
RA

DEC
TELFOCUS!
FOC-POS
FOC-VAL
INSROT
INST-PA
AG-PRB1
AG-PRB2
FILTERO1=
FILTERO2=
DISPERSR=
AIRMASS =
AIRM-STR=
AIRM-END=
ZD
ZD-STR
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T
16
2
716
684
F
’Kyoto Team’
’005128°
’K3DA00001821°
’K3DE00001821°
’IMAG_FP’
’0BJECT’
’NAOJ ’
’Subaru’
’UTC?
’Observation’
’NOP?
2000.0
237.99905000
32.94936667
3568.0
342.0
-0.00004639
0.00004639
1.00000000
0.00000000
-0.00000000
1.00000000
180.00000
’RA---TAN’
’DEC--TAN”
’degree ’
’degree ’
’SUBARU Toolkit’
’FK5 ’
-0.00004639
0.00000000
0.00000000
0.00004639
1.0
32768.0
’ADU’
-32768
’2005-04-17"
’09:34:33.069°
’09:34:33.069°
’09:34:34.065°
’23:34:33.069°
’23:34:33.069°
’23:34:34.065°
’12:55:05.917°
’12:55:05.917°
’12:55:06.916°
53477 .39899385
53477 .39899385
53477 .39900538
1
’Standard star’
’15:51:59.772°
’+32:56:57.72°
’Cassegrain’
J#)
0.170
-97.060
0.000
73.01990000
139.39830400

’None ’
?4800A°
’None’
1.333
1.333
1.333
41.44255
41.44255

N N e e

FITS STANDARD

# of bits storing pix value

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Exteinsion

Name of observer

Proposal ID

Image sequential number

ID of the exposure this data was taken
Observation Mode

Type / Characteristics of this data
Observatory

Telescope/System which Inst. is attached
Time System used in the header
Allocation mode for Instrument

ID of an observation dataset

Standard FK5 (years)

Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Origin of the WCS value

The equatorial coordinate system

Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits_value*BSCALE+BZERO
Real=fits_value*BSCALE+BZEROD

Unit of original pixel values

Value used for NULL pixels

Observation start date (yyyy-mm-dd)
HH:MM:SS.SS typical UTC at exposure
HH:MM:SS.SS UTC at exposure start
HH:MM:SS.SS UTC at exposure end
HH:MM:SS.SS HST at exposure start
HH:MM:SS.SS typical HST at exposure
HH:MM:SS.SS HST at exposure end
HH:MM:SS.SS typical LST at exposure
HH:MM:SS.SS LST at exposure start
HH:MM:SS.SS LST at exposure end
Modified Julian Day at typical time
Modified Julian Day at exposure start
Modified Julian Day at exposure end
Total integration time of the frame (sec)
Target Description

RA of telescope pointing (HH:MM:SS.SSS)
DEC of telescope pointing (+/-DD:MM:SS.SS)
Focus where a beam is reachable

Focus where the instrument is attached
Encoder value of the focus unit (mm)
Typical inst. rot. angle at exp. (degree)

AG Probe position (r:mm)

AG Probe position (Theta:degree)

FIlter name/ID

FIlter name/ID

Identifier of the disperser used

Typical air mass during exposure

Air mass at exposure start

Air mass at exposure end

Zenith Distance at typical time (degree)
Zenith Distance at exposure start (degree)
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ZD-END = 41.43663 / Zenith Distance at exposure end (degree)
DETECTOR= ’EEV42-40’ / Name of the detector/CCD

DET-TMP = 172.405219 / Detector temperature (K)

GAIN = 1.300000 / AD conversion factor (electron/ADU)
EFP-MIN1= 18 / Start X position of effective data region
EFP-MIN2= 1 / Start Y position of effective data region
EFP-RNG1= 682 / X range of effective data region
EFP-RNG2= 684 / Y range of effective data region
BIN-FCT1= 3 / Binning factor of X axis (pixel)
BIN-FCT2= 3 / Binning factor of Y axis (pixel)

SEEING = 0.51 / FWHM of star size at telescope focus (arcsec)
TRANSP = 0.600 / Sky transparency

WEATHER = ’Clear’ / Weather condition (selected by observer)
COMMENT

COMMENT -----------—---- Parameters for Kyoto 3D Spectrograph II ---------------
COMMENT

3_CM4 = ’0Qut’ / Status of mirror for calibration source
3_FOCUNI= ’4800A° / Status of focal-plane unit

3_M1iM4 = ’Qut’ / Status of M1+M4 slide bench

3_MSKWHL= ’None’ / Status of mask wheel

3_DISPSR= ’None’ / Name of disperser

3_FILWHL= ’None’ / Status of filter wheel

3_CAMFOC= -1587 / Camera lens focus (pulse)

3_CMPFIL= ’None’ /

3_0BJECT= ’BD+33d2642’ / Object name in local control program

END
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SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
OBSERVER
PROP-ID
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP
OBSERVAT=
TELESCOP=
TIMESYS =
0BS-ALOC
DATASET
EQUINOX
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001

LONGPOLE
CTYPE1
CTYPE2
CUNIT1
CUNIT2
WCS-ORIG
RADECSYS
CD1_1
CD1_2
CD2_1
CD2_2
BSCALE
BZERO
BUNIT
BLANK
DATE-0BS
uT
UT-STR
UT-END
HST-STR
HST
HST-END

T
16
2
2148
2052
F
’Subaru user’
’004239°
?’K3DA00001485°
’K3DE00001485°
’SPEC_MLA’
’0BJECT’
’NAOJ ’
’Subaru’
’UTC?
’Observation’
’NOP’

2000.0
48212083
45467500

1074.0

1026.0

-0.00001546
0.00001546
-0.95782249
-0.28736052
0.28736052
-0.95782249
180.00000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’
’SUBARU Toolkit’
’FK5 ’
0.00001481
-0.00000444
-0.00000444
-0.00001481
1.0
32768.0
’ADU’
-32768

179.
55.

72005-02-08°

709:30:16.809°
’09:30:16.809’
’10:00:16.665°
?23:30:16.809’
’23:30:16.809°
’24:00:16.665’

N e

FITS STANDARD

# of bits storing pix value

# of axes in frame

# of pixels/row

# of rows (also # of scan lines)
Presence of FITS Exteinsion

Name of observer

Proposal ID

Image sequential number

ID of the exposure this data was taken
Observation Mode

Type / Characteristics of this data
Observatory

Telescope/System which Inst. is attached
Time System used in the header
Allocation mode for Instrument

ID of an observation dataset

Standard FK56 (years)

Physical value of the reference pixel X
Physical value of the reference pixel Y
Reference pixel in X (pixel)

Reference pixel in Y (pixel)

Size projected into a detector pixel X
Size projected into a detector pixel Y
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
The North Pole of standard system (deg)
Pixel coordinate system

Pixel coordinate system

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2
Origin of the WCS value

The equatorial coordinate system

Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Pixel Coordinate translation matrix
Real=fits_value*BSCALE+BZERO
Real=fits_value*BSCALE+BZERO

Unit of original pixel values

Value used for NULL pixels

Observation start date (yyyy-mm-dd)
HH:MM:SS.SS typical UTC at exposure
HH:MM:SS.SS UTC at exposure start
HH:MM:SS.SS UTC at exposure end
HH:MM:SS.SS HST at exposure start
HH:MM:SS.SS typical HST at exposure
HH:MM:SS.SS HST at exposure end
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LST = 708:22:43.190° / HH:MM:SS.SS typical LST at exposure
LST-STR = ’08:22:43.190° / HH:MM:SS.SS LST at exposure start

LST-END = ’08:52:47.974° / HH:MM:SS.SS LST at exposure end

MJD = 53409.39602788 / Modified Julian Day at typical time
MJD-STR = 53409.39602788 / Modified Julian Day at exposure start
MJD-END = 53409.41685955 / Modified Julian Day at exposure end
EXPTIME = 1800 / Total integration time of the frame (sec)
OBJECT = ’NGC9999° / Target Description

RA = ’11:57:55.709° / RA of telescope pointing (HH:MM:SS.SSS)
DEC = ’+55:27:16.83° / DEC of telescope pointing (+/-DD:MM:SS.SS)
TELFOCUS= ’Cassegrain’ / Focus where a beam is reachable

FOC-POS = ’#’ / Focus where the instrument is attached
FOC-VAL = 0.156 / Encoder value of the focus unit (mm)
INSROT = -125.863 / Typical inst. rot. angle at exp. (degree)
INST-PA = -16.700 /

AG-PRB1 = 103.93820000 / AG Probe position (r:mm)

AG-PRB2 = 17.88218800 / AG Probe position (Theta:degree)
FILTERO1= ’No4’ / FIlter name/ID

FILTERO2= ’None ’ / FIlter name/ID

DISPERSR= ’No4 Grism’ / Identifier of the disperser used

AIRMASS = 1.681 / Typical air mass during exposure
AIRM-STR= 1.681 / Air mass at exposure start

AIRM-END= 1.542 / Air mass at exposure end

ZD = 53.56062 / Zenith Distance at typical time (degree)
ZD-STR = 53.56062 / Zenith Distance at exposure start (degree)
ZD-END = 49.62935 / Zenith Distance at exposure end (degree)
DETECTOR= ’EEV42-40’ / Name of the detector/CCD

DET-TMP = 183.609000 / Detector temperature (K)

GAIN = 1.300000 / AD conversion factor (electron/ADU)
EFP-MIN1= 51 / Start X position of effective data region
EFP-MIN2= 1 / Start Y position of effective data region
EFP-RNG1= 2048 / X range of effective data region
EFP-RNG2= 2052 / Y range of effective data region
BIN-FCT1= 1 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)

SEEING = 0.57 / FWHM of star size at telescope focus (arcsec)
TRANSP = 0.600 / Sky transparency

WEATHER = ’Clear’ / Weather condition (selected by observer)
COMMENT

COMMENT -----------—-—-——- Parameters for Kyoto 3D Spectrograph II ---------------
COMMENT

3_CM4 = ’Qut’ / Status of mirror for calibration source
3_FOCUNI= ’Enlarger’ / Status of focal-plane unit

3_MiM4 = ’In’ / Status of M1+M4 slide bench

3_MSKWHL= ’None’ / Status of mask wheel

3_DISPSR= ’No4’ / Name of disperser

3_FILWHL= ’No4’ / Status of filter wheel

3_CAMFOC= -906 / Camera lens focus (pulse)

3_CMPFIL= ’None’ /

3_0BJECT= ’NGC3998’ / Object name in local control program

END

BEHD STARS 7T —INRN—IANDEFHER

DU IEEM T — 7 DI ICiE S 4, STARS (TIX2HEH T —F 77— A TS AT
LY DT =4 TIPFH SN DERIC, 2D~y FERVBT—FRXR—=RICED K I BEAT
TWINDIEDZR LD TH 5,

10.5 FITS ~\v4'

[FITS 74—~ v k& STARS T —9R—XANT #—< v h ORIGEK]
(2006 4FE 12 H 18 HAR)
ZOMBRONDGWIE, TIED FITS §EHD 7 +—< v b &, STARS 7—% X—2ZH
D7 A—=2y bOECEWHREICL, HITED LI RfEZT 740 b, b L < IE OBS(#
HIHIBEEH ) & OBEL 7 R LIcdF—7— FHE LTI DIAATEL RED L
RT B EILH D, FITS FEEHDYGE LE W, STARSD 7 3 —% v Mik XL 7 —%
N—2ZDOHFEZHIET 2L, 20X BHAZNS X2 275 0OBBHRTH %,
AFZ, FITS FEEHDHED S ¥ —7 — F4 (KeyWord), 717 3V (Category), HEE
(Importance), 74—t 7 M7 5 —=<v I (FormatF) ZH#iHi L, & 5 ICKEHZEET L

206



10.5. FITS ~v 7 T5# D STARS 7 — ¥ X— 2D &

D7 =2y FEEELOTICHERLLZbOTH S,
BH. CORIE TWEBMTIZS FITS flf) 0<— (3.34 fiZ) 95 bBHTE 2,

(11 A DA TA Y 2 F IR (3.3.4 Z) 26— D Ah 7 L4 %ML TH %, Impor-
tance — Importanc, SupCam — SupCa, COMICS — COMIC, MIRTOS — MIRTO,
MOIRCS — MOIRC, Kyoto3D-II — Kyoto TH %, ¥ 7Bz 2 NARICZZA 23
BT R WIS OB 5 2 L2 BI) LTHL, )

[FITS 7 #—<v F &£ STARS 77— X—AN7 x—=2 v FxfiE& (1/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO MIRTO CAC MOIRC Kyoto

ADC Telescope Optional F20.3 - A80 A80 - - - - - A80 - -
ADC-END Telescope Optional F20.3 F7.3 - F7.2 - - - - - - - -
ADC-STR Telescope Optional F20.3 F7.3 - F7.2 - - - - - - - -
ADC-TYPE Telescope Optional A20  A80 - A80 - - - - - A80 - -
AG-PRB1 Telescope Optional F20.3 - - - - - - - - F10.5 F7.3 F12.8
AG-PRB2 Telescope Optional F20.3 - - - - - - - - F10.5 F7.3 F12.8
AIRM-END Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - - - F5.3
AIRM-STR Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - - - F5.3
AIRMASS Time Common F20.3 F6.4 F5.2 F6.4 F9.5 F9.5 F9.5 F9.5 F9.5 F8.5 F5.3 F5.3
ALT-END Telescope Optional F20.5 - - F9.5 - - - - - - - -
ALT-STR Telescope Optional F20.5 - - F9.5 - - - - - - - -
ALTITUDE Telescope Optional F20.5 F7.3 F8.5 F9.5 F5.1 F5.1 F8.5 - F9.5 F8.5 - -
APERTURE SpectroscopyOptional A30 - - - - - - - A80 - - -
APT-SIZE SpectroscopyOptional F20.3 - - - - - - - - - - -
APTC-DEC SpectroscopyOptional F20.5 - - - - - - - - - - -
APTC-RA SpectroscopyOptional F20.5 - - - - - - - - - - -
APTCPIX1 SpectroscopyOptional F20.1 - - - - - - - - - - -
APTCPIX2 SpectroscopyOptional F20.1 - - - - - - - - - - -
AUTOGUID Instrument Optional A8 - - - - - A80 A80 - - A80 -
AZ-END  Telescope Optional F20.5 - - F9.5 - - - - - - - -
AZ-STR  Telescope Optional F20.5 - - F9.5 - - - - - - - -
AZIMUTH Telescope Optional F20.5 F7.3 F10.5 F9.5 F5.1 F5.1 F9.5 F9.5 F10.5 F9.5 - -
BIN-FCT1 Instrument Common I20 I2 I4 I2 I2 I2 I2 I2 I2 I2 I2 I2
BIN-FCT2 Instrument Common 120 I2 I4 I2 I2 12 12 I2 I2 I2 I2 12
BITPIX FITS Common I20 - - - - - - - - - - -
BLANK File Common I20 - - - - - - - - - - -
BSCALE File Common F20.8 - - - - - - - - - - -
BUNIT File Common A10 - - - - - - - - - - -
BZERO File Common F20.8 - - - - - - - - - - -
C2ELT1  WCS Optional F20.8 -F13.10 F13.8 - F13.8 - - - - - -
C2ELT2  WCS Optional F20.8 -F13.10 F13.8 - F13.8 - - - - - -
C2NIT1  WCS Optional A8 - A8B0 A80 - A80 - - - - - -
C2NIT2 WCS Optional A8 - A8B0  A80 - A80 - - - - - -
C2PIX1  WCS Optional F20.1 - F7.1 Fé6.1 - F6.1 - - - - - -
C2PIX2  WCS Optional F20.1 - F7.1 F6.1 - F6.1 - - - - - -
C2VAL1  WCS Optional F20.8 - F9.3 F13.8 - F13.8 - - - - - -
C2VAL2  WCS Optional F20.8 - F9.4 F13.8 - F13.8 - - - - - -
C2YPE1  WCS Optional A8 - A8B0  A80 - A80 - - - - - -
C2YPE2  WCS Optional A8 - A80 A80 - A80 - - - - - -
CDj_i wCs Optional F20.8 - - - - F15.8 - - - - F10.7 F11.8
CDELT1 File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8 F11.8 F11.8
CDELT2 File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8 F11.8 F11.8
COADD Instrument Optional I20 - - - I4 - - I2 - - I2 -
COMMENT Comment Optional A79 - - - - - - - - - - -
CRPIX1 File Common F20.1 F8.1 F7.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F5.1 F6.1 F6.1
CRPIX2 File Common F20.1 F8.1 F7.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F5.1 F6.1 F6.1
CRVAL1  File Common F20.8 F11.7 F9.3 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6 F13.8 F13.8
CRVAL2 File Common F20.8 F11.7 F9.4 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6 F13.8 F13.8
CTYPE1 File Common A10 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80  A80
CTYPE2 File Common A10 A80 A80 A80 A80 A80 A80 AB0 A80 A80 A80  A80
CUNIT1 File Common A10 A80 A80 A80 A80 A80 A80 A80  A80 - A80  A80
CUNIT2 File Common A10 A80 A80 A80 A80 ABO A80 A80  A80 - A80 A80
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[FITS 7 #—=~v b & STARS 7T —F X—2AWN7 5 —= v FRIE#E (2/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO0 MIRTO CAC  MOIRC Kyoto

DATA-TYP Object Common A30 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80  A80

DATASET Object Object A20 A80 AB0 AB0 A80 A80 A80 A80 A80 A80 A80 A80

DATE-0BS Time Common A10 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80

DEC Object Common A12 A80 A8B0 A80 A80 A80 A80 A80 A80 A80 A80 A80

DEC2000 Object Common A12 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80

DET-Ann Instrument Optional F20.3 F7.3 F6.3 F7.3 - - - - F6.3 - - -

DET-ID Instrument Optional I20 I2 I1 I1 - - I1 - I1 - I1 I1

DET-NSMP Instrument Optional I20 - - - - I2 - I2 - - I2 -

DET-Pinn Instrument Optional F20.3 F7.3 F6.1 - - - - - - - F7.3 -

DET-P2nn Instrument Optional F20.3 F7.3 F6.1 - - - - - - - F7.3 -

DET-RST Instrument Optional I20 - - - - - - I2 - - I2 -

DET-SMPL Instrument Optional A20 - - - - - A80 - - A80 -

DET-TAVE Instrument Optional F20.2 - - F6.2 - - - - - - - -

DET-TMAX Instrument Optional F20.2 F6.2 F6.2 F6.2 - - - - - - - -

DET-TMED Instrument Optional F20.2 F6.2 F6.2 - - - - - - - - -

DET-TMIN Instrument Optional F20.2 F6.2 F6.2 F6.2 - - - - - - - -
DET-TMP Instrument Common F20.2 F6.2 F6.2 F6.2 F5.1 F5.1 F6.2 F5.1 F5.2 F6.1 F6.3 F10.6
DET-TSD Instrument Optional F20.2 - - Fb.3 - - - F6.2 - - - -
DETECTOR Instrument Common A20 A0 A80 A80 A80 A80 A80 A80  A80 A8B0  A80  A80
DETPXSZ1 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 - F5.3 -
DETPXSZ2 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 - F5.3 -
DISPAXIS SpectroscopySpectroscopy 120 - I1 - I1 I1 I1 I1 - - I1 I1
DISPERSR SpectroscopySpectroscopy A20 - A80 A80 A80 A80  A80 - A80 A80
DOM-HUM Environment Optional F20.1 F5.1 F6.2 Fb5.1 - - F5.1 F5.1 F7.3 - F5.1 -
DOM-PEND Environment Optional F20.2 - - F6.1 - - - - - - - -
DOM-PRS Environment Optional F20.2 F7.2 - F6.1 - - F7.2 F7.2 F7.2 F7.2 F7.2 -
DOM-PSTR Environment Optional F20.2 - - F6.1 - - - - - - - -
DOM-TMP Environment Optional F20.2 F6.2 F6.2 F6.2 - - F6.2 F6.2 F6.2 - F6.2 -
DOM-WND Environment Optional F20.2 F5.2 F5.2 F4.1 - - F5.2 F5.2 F7.2 - F5.2 -
EFP-MIN1 Instrument Optional I20 I5 I5 I5 - - - - - - - I4
EFP-MIN2 Instrument Optional I20 I5 I5 I5 - - - - - - - I4
EFP-RNG1 Instrument Optional I20 I5 15 I5 - - - - - - - I4
EFP-RNG2 Instrument Optional I20 I5 I5 I5 - - - - - - - I4
END FITS Common - - - - - - - - - - - -
EQUINOX Object Common F20.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1
EXP-ID  Instrument Common A12 ABO AB0 A80 A80 A80 A80 A80  A80 - A80 A80
EXP1TIME Time Optional F20.3 - - - - - - F8.1 - - F8.3 -
EXPTIME Time Common F20.2 F7.1 F8.2 F8.1 F8.1 F8.1 F7.3 F7.1 F9.4 F8.3 F8.3 I4
EXTEND  FITS Common BOOLEAN - - - - - - - - - - -
FILTERnn Instrument Optional A30 A80 A80 A80 A80 A8B0 A80 A80  A80 AB0 A80  A80
FLT-Ann Instrument Optional F20.2 - Fb.2 - - - - - - - - -
FOC-LEN Origin Optional F20.3 - - F8.1 - - F10.3 - F10.3 - - -
FOC-POS Origin Common A12 A80 A8B0 AB0 A80 A80 A80 A80 A80 AB0  A80  A80
FOC-VAL Origin Common F20.3 F10.3 F6.3 F10.3 F10.3 F10.3 F10.3 F10.3 F6.3 F7.3 F7.3 F7.3
FRAMEID Instrument Common A12 Al6 Al16 A16 Al6 Al16 Al6 Al6é  Al6 A16 A16  Al6
GAIN Instrument Common F20.3 F6.3 F6.2 F5.2 F5.2 Fb5.2 F5.2 F5.2 F6.2 Fb5.2 F6.3 F8.6
HISTORY Comment Optional A60 - - - - - - - - - - -
HST Time Common A12 A80 A8B0 A80 A80 A80 A80 A80 A80 A8B0  A80  A80
HST-END Time Optional A12  AB0 A80  A80 - - - - - - A80  A80
HST-STR Time Optional A12  A80 A80  A80 - - - - - - A80 A80
IMGROT Telescope Optional F20.3 - - A80 - - - - - - - -
IMR-END Telescope Optional F20.3 - - F7.2 - - - - - - - -
IMR-STR Telescope Optional F20.3 - - F7.2 - - - - - - - -
IMR-TYPE Telescope Optional A20 - - A80 - - - - - - - -
INR-END Telescope Optional F20.3 F8.3 - - - - - - F8.3 - - -
INR-STR Telescope Optional F20.3 F8.3 - - - - - - F8.3 - - -
INS-VER Instrument Optional A30 AB0 A8B0 A80 A80 A80 A80 A80 A80 - A80 -
INSROT Telescope Optional F20.3 - - - - - F8.3 FT7.3 - F8.3 F8.3 F8.3
INSTRUME Instrument Common A20 - - - - A80 - - - - - -
LONGPOLE WCS Imaging F20.1 F6.1 F9.5 F6.1 F6.1 F6.1 F6.1 F6.1 F9.5 Fb5.1 F5.1 F9.5
LST Time Common A12 A80 A8B0 AB0 A80 A80 A80 A80 A80 ABO0  A80  A80
LST-END Time Optional A12  A80 A80  A80 - - - - - - A80 A80
LST-STR Time Optional A12  A80 A80  A80 - - - - - - A80 A80
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[FITS 7 # —=<v k& STARS 77— N—2ZAN 7+ —= v X (3/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAD MIRTO CAC MOIRC Kyoto
M2-ANG1 Telescope Optional F20.3 F12.6 - - - - - - - F8.5 - -
M2-ANG2 Telescope Optional F20.3 F12.6 - - - - - - - F8.5 - -
M2-ANG3 Telescope Optional F20.3 F12.6 - - - - - - - - - -
M2-P0S1 Telescope Optional F20.3 F11.4 - - - - - - - F8.3 - -
M2-P0S2 Telescope Optional F20.3 F11.4 - - - - - - - F8.3 - -
M2-P0S3 Telescope Optional F20.3 F11.4 - - - - - - - - - -
M2-TIP Telescope Optional A8 - - - - A80 A80 A80  A8O - - -
M2-TYPE Telescope Optional A8 - - - - A80 A80 - A80 - A80 -
MJD Time Common F20.8 F12.6 F14.8 F15.8 F20.8 F20.8 F14.8 F20.8 F14.8 F15.8 F14.8 F14.8
MJD-END Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - - F14.8 F14.8
MJD-STR Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - - F14.8 F14.8
N2XIS WwCS Optional I20 - - I1 - - - - - - - -
N2XIS1  WCS Optional I20 - - I5 - - - - - - - -
N2XIS2  WCS Optional I20 - - I5 - - - - - - - -
NAS-TAVE Environment Optional F20.2 - - F6.2 - F6.2 - - - - - -
NAS-TMAX Environment Optional F20.2 - - F6.2 - - - - - - - -
NAS-TMIN Environment Optional F20.2 - - F6.2 - - - - - - - -
NAS-TSD Environment Optional F20.1 - - Fb.3 - - - - - - - -
NAXIS FITS Common I20 I1 I1 I1 I1 I1 I1 I1 I1 I2 I1 I1
NAXIS1  FITS Common I20 I5 I4 I5 I5 I5 I5 I5 I3 I4 I4 I4
NAXIS2  FITS Common I20 I5 I4 I5 15 15 15 15 I3 I4 I4 14
NAXIS3  FITS Optional I20 - - - - - I4 - I3 - - -
OBJECT Object Common A30 A80 A80 A80 A80 A0 A80 A80 A80 A80 A80 A80
0BS-ALOC Telescope  Common A12 A80 A80 A80 A80 A80  A80 - - A80 A8B0  A80
0BS-MOD Instrument Common A30 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80
OBSERVAT Origin Common A20 - - - - - - - - - - -
OBSERVER Origin Common A50 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80
OUT-HUM Environment Optional F20.1 F5.1 F6.2 F5.1 - - F5.1 Fb.1 F7.3 - F5.1 -
OUT-PRS Environment Optional F20.2 F7.2 - - - - F7.2 F7.2 F7.2 - F7.2 -
OUT-TMP Environment Optional F20.2 F6.2 F6.2 F6.2 - - F6.2 F6.2 F6.2 - F6.2 -
OUT-WND Environment Optional F20.2 F5.2 F5.2 F4.1 - - F5.2 F5.2 FT7.2 - F5.2 -
P20JP1  WCS Optional F20.1 - - Fb5.1 - - - - - - - -
P20JP2  WCS Optional F20.1 - - F5.1 - - - - - - - -
P2iiijjj wCs Optional F20.8 - - F12.8 - F12.8 - - - - - -
PCiiijjj WCS Imaging F20.8 F12.8 F9.6 F12.8 F12.8 F12.8 F12.8 F12.8 F12.8 F13.8 F11.7 F11.8
POL-ANGn Polarimetry Optional F20.2 - - - - - - F6.2 - - - -
POLARIZn Polarimetry Polarimetry  A30 - - - - - - A80 - - - -
PRD-MIN1 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4 I4 -
PRD-MIN2 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4 I4 -
RRD-RNG1 Instrument Optional 120 I5 I4 I4 I4 I4 I3 I5 I4 I4 I4 -
PRD-RNG2 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4 I4 -
PROJP1  WCS Optional F20.1 F5.1 - F5.1 F5.1 Fb5.1 F5.1 F5.1 Fb.1 - - -
PROJP2  WCS Optional F20.1 F5.1 - F5.1 F5.1 Fb6.1 F5.1 F5.1 Fb.1 - - -
PROP-ID Origin Common A8 A8 A8 A8 A8 A8 A8 A8 A8 A8 A8 A8
RA Object Common A12 A8B0 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80
RA2000 Object Common A12 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80 A80
RADECSYS Object Common A8 - - - - - - - - - - -
RET-ANGn Polarimetry Polarimetry F20.2 - F8.4 - - - - F6.2 - - - -
RETPLATn Polarimetry Polarimetry  A30 - A80 - - - - A80 - - - -
SECZ Time Optional F20.3 - F6.3 F6.4 - - F6.3 - F6.3 - F6.3 -
SECZ-END Time Optional F20.3 F6.3 F6.3 F6.4 - - - - - - - -
SECZ-STR Time Optional F20.3 F6.3 F6.3 F6.4 - - - - - - - -
SEEING Environment Optional F20.2 F5.2 Fb5.2 - - - F5.2 F4.2 F5.2 - F5.2 F5.2
SIMPLE  FITS Common BOOLEAN - - - - - - - - - - -
SLIT SpectroscopySpectroscopy A20 - A80 A80 A80 A80 A80 A80 - - A80 -
SLT-LEN SpectroscopySpectroscopyF20.3 - F6.3 F6.3 F7.3 F7.3 F7.3 F7.3 - - F7.3 -
SLT-0BJP SpectroscopyOptional F20.3 - - F6.2 - - - - - - - -
SLT-PA  SpectroscopySpectroscopyF20.1 - F6.2 F6.2 Fb5.1 F5.1 F5.1 Fb.1 - - F7.3 -
SLT-PEND SpectroscopyOptional F20.1 - - F6.2 - - - - - - - -
SLT-PSTR SpectroscopyOptional F20.1 - - F6.2 - - - - - - - -
SLT-WID SpectroscopySpectroscopyF20.3 - F6.3 F6.3 F6.3 F6.3 F6.3 F6.3 - - F6.3 -
SLTC-DEC SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - - F9.5 -
SLTC-RA SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - - F9.5 -
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[FITS 7 #—=~v b & STARS T —F X—2AWN7 5 —= v FRIE#E (4/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIA0O MIRTO CAC  MOIRC Kyoto
SLTCPIX1 SpectroscopySpectroscopyF20.1 - Fr.2 F7.2 F7.1 F7.1 F6.1 F6.1 - - - -
SLTCPIX2 SpectroscopySpectroscopyF20.1 - Fr.2 F7.2 F7.1 F7.1 F6.1 F6.1 - - - -
SV-PRB  Telescope Optional F20.3 - - - - - - - - - - -
TELESCOP Origin Common A30 - - - - - - - - - - -
TELFOCUS Telescope Common A30 A80 A80 A80 A80 A80 A80 - - A80 A80 A80
TIMESYS Time Common A8 - - - - - - - - - - -
TRAN-END Environment Optional F20.3 - - - - - - - - - - -
TRAN-STR Environment Optional F20.3 - - - - - - - - - - -
TRANSP  Environment Optional F20.3 - - - - - - - - - - Fb.3
uT Time Common A12 A80 A8B0 A80 A80 A80 A80 A80 A80 A80 A80 A80
UT-END  Time Optional A12  A80 A80 A80 A80  A80 - A80 - - A80 A80
UT-STR  Time Optional A12 A80 A80 A80 A80  A80 - A80 - - A80 A80
UT1-UTC Time Optional F20.5 - - - - - - - - - F8.5 -
WAV-MAX SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - - I6 -
WAV-MIN SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - - I6 -
WAVELEN SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - - F8.3 -
WCS-0RIG WCS Imaging A20  A80 - - - A80 - - - - A80  A80
WEATHER Environment Optional A30 A80  A80 - - - A8B0 A8B0  A80 - A80  A80
ZD Time Optional F20.5 F6.3 F5.2 - F5.2 F5.2 F8.5 F5.2 F6.3 F6.3 F9.5 F9.5
ZD-END  Time Optional F20.5 F6.3 Fb5.2 - - F5.2 - - - F9.5
ZD-STR  Time Optional F20.5 F6.3 Fb5.2 - - - - F5.2 - - - F9.5

10.6 9IE3 FITS T—7 D1
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DToRIE, 71220 aEDCEHEEED FITS ¥— % Of&E I LT, 20 s 2307
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