9 FIdFd FITS Ny ¥ Hi—F (BRARBRAXEICAITT)

"2 HEARMMEGE E - 28E, T35 BHEEED FITS 7—4% o~y 5
BT, BUIEEEREG ~y SR OBEHERVBU T OME) £ EE>TWEDTI JITHNT
% (¥ —7— FOFEEDRY TN~y FIERPIERE D THRDOEITRNT), I ZDHHEIFK
RIDHE AT R b T W0 5 O TRATIEIRIZ Web LZ2ZHoD 2 & (2.3.4 HiZl, naoj ¥
A FE7 72 AHlRDYH 503, smoka VA FIF—HREITIAT),

(Zoffiild "1 FITS fate (SFITS)) (Mz. Wi, &, AR KREAL, @0,
L WL R R HA (B, B M), BH), BXO, 9132 BB ERTE 7
V=T DOREHIHED S bDTH 5, )

9.1 JIE% FITS Nv%)L—JL (Ver.1.3.0(Dec 10, 2003))

T2 OBHEEE CHS S N7 — 1k, & THEHESED S FITS 74—~ b THD
INd, IN6D FITS 7= 1374 e aolEhiz (74 8l <7 —na4 7
SN, FERAINZ FETH D, 7T—hA 7OMBEH X, HEARWICET FITS ~v ¥
ZEFNTuRITIUE RS 2w, F2, WOLDEHEED T —¥ %2 L THRETE
5X912T57dIcd, FITS ¥—7— FIFAAE4 R » SRS EM cHbdft§ R ETh 5,
T = FEHTICBI L T, BTS20 F X — & 1% FITS ~v ¥ ol & 3 85650%

V, EHTILEEY 7 b = 7 o dGEIC X 2RO B M E XM S 79 Icb FITS ¥ —
7 — FodbifbnE i nsg,

Z 2T, TIEDTIELLTD FITS ~y V=)V ZED S,

o JLARMIC FITS ®)V—)L (NOST Standard, I DFH|EH 5 FSH) I2HES .,

o Ny FHEH (BOEBM) TERINLX—T—FE, EHEL BRI L
Vo, Flo, ANy VEEENT Common EHINX—7— FRIHTHEHL &
Lo, (BEIN6DFXF—T—FBTI1E5 FITS 7—% THELDD, 1T
@@%%ﬁoﬁw&—Vt%kagiabfﬁéo)

o BLHESEMNIG ~y B3~y % —7 — ] L FARRICBIIEEE 7L — 70563
Z R L . @ﬁt&fﬂi&%&w(ﬁ%Iﬁvaﬁiﬁﬁ) BT 135
BV —7HOWREIC L D BET 21740 > TRV, FEEOUE], B X0, SGETEEZ
Web TRAKT S &, AN&IE, ASCII 7F A~ 774 )V% ftp://www2.naoj.org/
W7y 7a—F (RFOBDOTLHE) T52LET2,

o MHBIHIEELS T — Y DAEEINIC O TUKIZ, BEICHHLZF—7—FiZ
WMOBWRTHH LW b, /2, BT H 2 Ettmbko

o WHBIAEED S T — ¥ EE I UI L O TUUERIL, HEOSKGET21Tho726, ~v
4% —177 — K INS-VER Db & OB EHZMZ % Z &,

o BIRGENAG X —7 — Fid, DUFICBIRT % X9 7% 'COMMENT Tl £ 2 {7 2 A ¥
itk 7ay 7T 5,

COMMENT Subaru Device Dependent Header Block for FOCAS
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9.

94

TIED FITS ~v Fii—% (BUHZEERAFEE (1A1) C)

o BIHAGEMA D~y &3, Wl 2 X7 24EE ID & LTHZ, KD 6 XrzkE

FAEE D HHICHH T 2, Z DERATREZ R D 85 RICHE > 75tk 2 179 . %E1E 1D
XA, B, CO Dk ) A E L, BEIEFFS s, BIE, A0 AO, 'C:
CTAO, 'F.: FOCAS, "H: HDS, "M.: MIRTOS, *0.: OHS, S Suprime-
Cam, ’Q_: COMICS, 'V_: VTOS, 'I.: IRCS 2’ FH I T3, (CAC ICIFEE
EH D~y Fid\v, )

* =7 — MEBIR OGS OMAGDEIATFIE, ¥ =7 —=FDA7 3V Z2ZML T
Image,Instrument, Telescope / Time / Environment / Statistics,Unit / Action
£ % (M5 (10.3 i) M, FME5 133 o ICFIiATRE ), B2, BRI 2
Uy MMuEMIZ, AU v b SLT, > avy 7 v 7L P/PA, BHBIHKRE: STR
ZilAGOE TERT 223, ZDER/ X, SLT (Category = Instrument), P/PA
(Statistics / Unit), STR (Action) &7 h, ¥—7— Fid SLTPSTR & 7% 5,

IR DB E4E WCS 250k § 2,

Extension (22> Tlx ASCII Table Extension O AWM TEETH %,
KEAIFAHE PR D TAU KETHED

D BN IZEF T DGR ISHE I 23, FEARMIC ST HifiR &7 %,

AV 74X MEF—Y—FOERK, BXU, HOFMPHRINS,
7 e )VOEEEIRE 7 e b2 FHEL L, E7 R VESIE 1 DOHRE S,

¥—7— F 0BS-MOD (22> T MET—=IDEDE Iy A TDT = 03—H
ThOP3 LT3, D 4 LFIIDToEN»r2HHTAZZELET R,
B, XFRFETRKLFLET 3,

PfRESH © IMAG
53 VGBI @ SPEC
fRCHRR © TPOL
W)t © SPOL

(T =Ra7) & 1 XFOTTC, FNUBERAEFHEOCTHRWI LT,
ZOXFHNOBTYH, RS DRIEIC X > T&E ) Ekofli>Tdh s kv, B
I & AT O MiHE S & 2 7212, 0BS-MOD (X ILTEEHIGIHS 2 7 6006 A5 —%
AL LUTHIRT % 2 L 28T 2 (Miffha~ v Fa A B,

¥ — 77— F DATA-TYP T2\ T R TOX—7 — FfRERETH 5,
gu%®%®%@ﬁ?5%%ﬁiut%é\%ﬁ%% o ThoflifdTs It
%,

OBJECT

FLAT
DOMEFLAT
DOMEFLAT_ON
DOMEFLAT_OFF
SKYFLAT

DARK
COMPARISON
BIAS
STANDARD
STANDARD_STAR
TEST

TANEY =7 ) ZLIZONT 7
BEDOYE., FNFno—EE2REET
52 & O%Lw%w %%@bo%%

L

7)) R DT EEEE o T B B
ICARIS T, &2 viE, FSATT
EHTEETL L,

ok
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(E: =¥ COMMON ¥ —7 — F»¥13% FITS 7 —

Keyword Name

ATIRMASS
BIN-FCT1
BIN-FCT2
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)

9.1. F123 FITS ~v #L—)L (Ver.1.3.0(Dec 10, 2003))

Y CHELDD)

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. TIEBEE%RD FITS ¥ —v7 — FEEEsH

10 JIEXBEEHD FITS ¥—7— NEHE5E
10.1 EAANYYHE
10.1.1 EAANY Y HEXIEHDRH

BIEGER T TE 2 X — 7 — Fld, AR~y SREEICEIR S N5, ANy &
HENORIEHORIKIZLLTO®EY TH %,

Header Key Word : FITS ~v %% —7—F
Revised: & B8 HAF

Category: 77H,

Importance . HEE, DITOfE%Z D

Common @ #HHF¥—7—F

Imaging : #fR7 — 7 IcbHe¥—7—F

Spectroscopy : NEIMT —Z IchH e ¥ —T7—F

Polarimetry | {@JGEIM T — & I ¥ —7 — F

Object: KK7 L —AlZphHm¥x—7—F

Optional | ¥—7— FOEHEDAT, LATII R\, 7L, BEEEGX—7 — Fod i~y
%" (Optional) LFHUERD S DM H 256101, ANy ¥ 2EHRT S,

Alias: Y —J)L¥% v b ® Status Distribution Service ZF]H L T OBS 726 A5 —4% A% HL
BT 25ADEX—7—F, 221 Toolkit &EHpnCTwiud, (FITS {b)Toolkit
W2k O ATIDSH[EECTH B, 72, Next Toolkit & > TWwiUL, RN—Ya vy —
VxR Y — L 2 v, 2EHREEICHSEZ: b Dl “FITS.SBR.?7?7?7” @
Bz &), BHPEES EICBHAT—9 22T 2 b DI, “FITS.#Inst.??77?7”
DIA%E &2, 72720, "#lnst’ IZBHEEE D 3 SCFHEFRT, DIT o@D,

e IRCS — > IRC

e AO — > AOS

e CIAO — > CIA

e OHS — > OHS

e FOCAS — > FCS

e HDS — > HDS

e COMICS — > COM

e Suprime-Cam — > SUP
e MIRTOS — > MIR

e CAC — > CAC

FormatC : ¥—7— FMaDOFDEA (C FHER).
FormatF: *—7— FEOGAZA (FORTRAN ER),

Unit : ¥—7— FEDHfL, ¥ —7— FMEOHAIIFERNIC C ORI TR T 5 b D L
T2, 2L, £ LTHHEMEL 256123, W& T I35 HHESH LD 2 &

Recommended | 132 24T 2 BEM, FEBELCRVIRD Zofizfil§ 2,
SIMPLE, OBSERVAT IZ DWW TIZA S ZOfiZ2 i 3,

Sample: fHDHI,
Obsolete: T TIffibnii holtX—U—F2XbT,
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10.1.

FR A~y TR

Comment : FITS ~y YWNICEIRI NI A4 v I74 v aXy FONE, HICHA D B

mYaid, BB bE %),
DescriptionE | ¥—7— FOEKPER (J5H)

DescriptionJ: *—7— FOEKPLER (HAGE)

10.1.2 EAEAvFFHE (2003/12/10)

MmO AIC L D, Eid¥HH DN HeaderKeyWord, Category, Importance, FormatF,
Unit, Recommended, Alias (DistributionService) @ 7 ffHlOHHH%Z ABC HDOFFEIZIL
#% L. HeaderKeyWord, Category, Importance, FormatF, Unit, Recommended, Sample,
Comment, DescriptionE, DescriptionJ @ 10 fH®DIHH % Category NHDEFE I IR L 7,

@ Key Word @ ABC MHEAEE

[Dictionary = Basic| (Key Word @ ABC i, 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

AO-FREQ  Telescope Optional 120 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 [¢H] Optional F20.8 degree - 1998/11/24 Toolkit

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

C2NIT2 [¢] Optional A8 - degree 1998/11/25 Toolkit

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

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

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

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

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

C2YPE2 WweCs 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 Wes Optional F20.8 - - 1999/09/28 Toolkit
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10. TIEBEE%RD FITS ¥ —v7 — FEEEsH

[Dictionary = Basic| (Key Word ® ABC i, Z® 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 I20 - - 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 -

EXPITIME 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 %12s 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 FEEH

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

Header Category Importance FormatF Unit Recommend RevisedDate Alias

KeyWord (DistributionService)
+ + + + + —t——— e

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-P0OS1 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

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

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

N2XIS wes Optional 120 - 1999/03/01 Toolkit

N2XIS1 WCS Optional 120 pixel - 1998/12/10 Toolkit

N2XIS2 wCS Optional I20 - - 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 120 - - 1999/03/01 Toolkit

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

OBJECT 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 - NAOJ 1999/03/01 Toolkit

OBSERVER Origin Common A50 - - 1999/03/01 FITS.#Inst.0BSERVER

OUT-HEND Environment Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-HSTR Environment  Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-HUM  Environment Optional F20.1 % - 1999/03/01 FITS.SBR.OUT-HUM

OUT-PEND Environment Optional F20.2  hpa - 1999/03/01 FITS.SBR.OUT-PRS

0UT-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

0UT-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

QOUT-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.OUT-WND

OUT-WSTR Environment Optional F20.2 m/s - 1999/03/01 FITS.SBR.OUT-WND

P20JP1 wCS Optional F20.1 - 0.0 1998/12/10 -

P20JP2 wCsS 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 wCs 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 |l

]

SN

Z® 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-ORIG 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 WHIEEAFEE (REMIETHHAD)

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

HeaderKeyWord: COMMENT

Category : Comment

Importance : Optional

FormatF : A79

Unit T -

Recommend H

Sample : ’Comment ’

Comment | : Comment .

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

Description] : ~Y ¥ HIIF =T =R L RIX—FTCRILENHZ VLI B ARV 2B LVWEAICHVS,

HeaderKeyWord: HISTORY

Category : Comment

Importance : Optional

FormatF : A60

Unit s

Recommend H

Sample : ’QDAS ok’

Comment : History

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

DescriptionJ : M%7 — &Ik L T S M7 ULFIRENE,

[Dictionary = Basic| (Category ., % @ 2-1: Environment)

HeaderKeyWord: DOM-HEND

Category : Environment

Importance : Optional

FormatF : F20.1

Unit :h

Recommend i

Sample : 5.4

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

DescriptionE : Humidity measured in the dome at the exposure end. Unit is %.
DescriptionJ : @& TIRFD F— AWM, HALIZ S—X > (0,
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[Dictionary = Basic] (Category I,

10.1.

Z @ 2-2: Environment(#i))

Unit is hpa.

FR A~y TR

HeaderKeyWord: DOM-HSTR

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit %

Recommend =

Sample 5.3

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

DescriptionE : Humidity measured in the dome at the exposure start. Unit is %.
DescriptionJ : @HFAMIRFD F— AWML, WAL S—X > F (0,
HeaderKeyWord: DOM-HUM

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit HA

Recommend =

Sample 23.1

Comment : Humidity measured in the dome

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

DescriptionJ F—AWTHE L 72 M, RALES—2 > b (W),

HeaderKeyWord: DOM-PEND

Category : Environment

Importance Optional

FormatF : F20.2

Unit : hpa

Recommend -

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.
DescriptionJ : @& KD F—AWKUE, HifLiZ hpa,

HeaderKeyWord: DOM-PRS

Category : Environment

Importance Optional

FormatF ¢ F20.2

Unit : hpa

Recommend =

Sample 648.21

Comment : Atmospheric pressure in the Dome (hpa)

DescriptionE : Atmospheric pressure in the Dome. Unit is hpa.
DescriptionJ : EHIH QIR ZRFZNCHE S e F— LN TO5ITE, HifiZld hpa,
HeaderKeyWord: DOM-PSTR

Category : Environment

Importance Optional

FormatF : F20.2

Unit : hpa

Recommend -

Sample 645.14

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

DescriptionE : Atmospheric pressure in the dome at the start of the exposure.
DescriptionJ : #HBHIAIFD F— AN, Hif71d hpa,

HeaderKeyWord: DOM-TEND

Category : Environment

Importance Optional

FormatF : F20.2

Unit K

Recommend -

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 : FEIN VIRFIC F— ANCTHIE S ki, HALIZ 7 LV E Y (K),
HeaderKeyWord: DOM-TMP

Category : Environment

Importance Optional

FormatF : F20.2

Unit : K

Recommend -

Sample 273.39

Comment : Temperature measured in the dome (K)

DescriptionE : Temperature measured in the dome/enclosure. Unit is Kelvin (K).
DescriptionJ : FHHOMAIYZRGLNC F— AN THIE S A, BALE 7 LEY (K),
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10.

[Dictionary = Basic] (Category M,

TIXLBRD FITS ¥ —7 — FREEH

Z @ 2-3: Environment(#t))

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

X,

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 =

Sample : 273.14

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

DescriptionE
®). ‘ . o ‘

DescriptionJ : BEHPHIAKRFIC F— AW THIE S N7, AL 7 veE >

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).

DescriptionJ : FEINHE VIRFICHIE L 7 M — A WEGHE (m/s).

HeaderKeyWord: DOM-WMAX

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend i

Sample : 8.34

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

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

Description : FHHUC F— AWNECHIE S L7 KEGH, Hi6713 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 : E&iHhIC F—AWECHIE S hicim/NaiE, #6713 m/s,

HeaderKeyWord: DOM-WND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend I

Sample :9.12

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

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

DescriptionJ F—2AWTHIE L 72 BE (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 : ZEHFHAARHICHIE L7z F— 2 NEGEH (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

Descriptiond : HHHDT A I AENDOVHRE, HAZ 7 LEY (K,
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[Dictionary = Basic] (Category I, % @ 2-4: Environment (i ))

HeaderKeyWord: NAS-TMAX

Category : Environment

Importance Optional

FormatF : F20.2

Unit : K

Recommend -

Sample 274.13

Comment : Max temperature in Nasmyth enclosure (K)

DescriptionE : Maximum temperature (Kelvin) in the Nasmyth enclosure.
DescriptionJ : D F A I ABADRMEIRIEL, HE7 L E Y K),
HeaderKeyWord: NAS-TMIN

Category : Environment

Importance Optional

FormatF : F20.2

Unit : K

Recommend -

Sample 273.66

Comment : Min temperature in Nasmyth enclosure (K)

DescriptionE : Minimum temperature (Kelvin) in the Nasmyth enclosure.
DescriptionJ : D F A I ARADRMIRIE, HAIZ7LE Y K),
HeaderKeyWord: NAS-TSD

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit : K

Recommend Y

Sample : 0.3

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

DescriptionE : Standard deviation of the temperature (Kelvin) in the Nasmyth enclosure.
Description : FHH DT A I AENICE T 2l ELOBHER A, HIIE 7 LEY (K),
HeaderKeyWord: OUT-HEND

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit A

Recommend -

Sample 5.7

Comment Outside humidity at exp. end (%)

DescriptionE : Humidity (/%) measured outside of the dome/enclosure at the exposure end.
DescriptionJ : EAH&TIRHIC F— LM CHIE S 7L, Hifid S —2 > b (D,
HeaderKeyWord: OUT-HSTR

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit A

Recommend -

Sample 5.5

Comment Outside humidity at exp. start (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure at the exposure start.
DescriptionJ : EAHIFAMAKRHIC F— LM CHIE S 7L, Hfid S —2 > b (D,
HeaderKeyWord: OUT-HUM

Category : Environment

Importance Optional

FormatF ¢ F20.1

Unit th

Recommend -

Sample 15.3

Comment : Humidity measured outside of dome (%)

DescriptionE : Humidity (%) measured outside of the dome/enclosure.
Description : F—2A/MBTHIE S NWE, BILIE -2 (D,
HeaderKeyWord: OUT-PEND

Category : Environment

Importance Optional

FormatF : F20.2

Unit : hpa

Recommend -

Sample 623.12

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

DescriptionE : Atmospheric pressure (hpa) outside of the dome/enclosure at the exposure end.
Description : FEHHE TIFIC F— A /HBCllE & n-5KE, HAZIE hpa,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z @ 2-5: Environment (i ))

HeaderKeyWord: OUT-PRS

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend i

Sample 1 621.45

Comment : Atmospheric pressure outside dome (hpa)

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

DescriptionJ : F—2ASMHECHIE SN5E, HZI3 hpa,

HeaderKeyWord: OUT-PSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : hpa

Recommend t =

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 : FEHIBHAAINGIC N — A4 CHIE S 75U, ML hpa,

HeaderKeyWord: OUT-TEND

Category : Environment

Importance : Optional

FormatF ¢ F20.2

Unit : K

Recommend H—

Sample 1 274.01

Comment : Outside temperature at exp. end (K)

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

Descriptiond : @& TIRFIC F— 24HCHIE Sz &, HUDLIE 7 L EY (KD,

HeaderKeyWord: OUT-TMP

Category : Environment

Importance : Optional

FormatF ¢ F20.2

Unit : K

Recommend i

Sample 1 277.39

Comment : Temperature measured outside of dome (K)

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

Descriptiond : F—A/MHBCHIE SN Ad, HILIZ 7 LEY (K),

HeaderKeyWord: OUT-TSTR

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : K

Recommend T -

Sample 1 273.44

Comment : Outside temperature at exp. start (K)

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

DescriptionJ : EEINBAMAIRGIC F— ASHBTHIE SN A, HULZIZ 7 L E Y (KD,

HeaderKeyWord: OUT-WEND

Category : Environment

Importance : Optional

FormatF : F20.2

Unit : m/s

Recommend S

Sample 1 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.

DescriptionJ : HEHIHE VIRFIC F— ASMECHIE S a7 i, WAL 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 : E&HiHIZ F—ASHECMHIE S e m R, B3 m/s,
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[Dictionary = Basic] (Category I, % @ 2-6: Environment (it ))

HeaderKeyWord: OUT-WMIN

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend -

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 : #HHIC F— AFMHHTHIE S 7z i/ NEGH, HA7IE m/s,

HeaderKeyWord: OUT-WND

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend -

Sample 6.49

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

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

DescriptionJ : PF—2ASMHHCMIE S du7c)alidl, #6713 m/s,

HeaderKeyWord: OUT-WSTR

Category : Environment

Importance Optional

FormatF : F20.2

Unit : m/s

Recommend -

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 : EEINBAAINIC N — A SMECHIE S a7 i, WAL m/s,

HeaderKeyWord: SEEING

Category : Environment

Importance Optional

FormatF : F20.2

Unit : arcsec

Recommend Y

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. N . o

Description] : HEFEAGTICE T 2240 FuEM, 4 — M A A ¥ —2HOTHIE SN S, HifiZld arcsec,

HeaderKeyWord: TRAN-END

Category : Environment

Importance Optional

FormatF : F20.3

Unit H

Recommend To-

Sample : 0.875

Comment : Sky transparency at the end of exposure

DescriptionE Sky transparency at the end of exposure

DescriptionJ : F&II& T IR KAUEIRHK,

HeaderKeyWord: TRAN-STR

Category : Environment

Importance Optional

FormatF : F20.3

Unit .

Recommend Y

Sample : 0.875

Comment : Sky transparency at beginning of exp.

DescriptionE Sky transparency at the beginning of the exposure.

DescriptionJ : FFAMAIRF O KSIEEHK,

HeaderKeyWord: TRANSP

Category : Environment

Importance Optional

FormatF : F20.3

Unit .

Recommend D=

Sample : 0.875

Comment : Sky transparency

DescriptionE Sky transparency

DescriptionJ : MO ZARLNCE T 2 KEEEH,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z @ 2-7: Environment(#t))

HeaderKeyWord:
: Environment
: Optional

: A30

Category
Importance
FormatF

Unit
Recommend
Sample
Comment
DescriptionE

DescriptionJ

WEATHER

: JCLEAR °
: Weather condition
: Weather condition. CLEAR/FINE/nnjCLOUD...?7

: R, CLEAR/FINE/nnY%CLOUD. . .

BEWH 5,

[Dictionary = Basic] (Category I, % ® 3-1: File)

HeaderKeyWord: BLANK

Category : File

Importance : Common

FormatF . I20

Unit .

Recommend HE

Sample 1 -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.

Description] : Y7 & UEAZ D BLANK fH L L WA, OB RIMERERDOZWETH % LRI 5,

HeaderKeyWord: BSCALE

Category : File

Importance : Common

FormatF : F20.8

Unit R

Recommend H

Sample 1 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—% DE VL IENEEOYIREZERD L TORWVERIC, ZDE 7 )Lz FEEEOYIRE~ZHET 2 72
DI 3, 2oOfEiE, ¥—7—FBZERD LHICHE TSN M TFOLMRIC K h kv onz,
YIFUH = BZERO + BSCALE x Y 7 & /)LfH

HeaderKeyWord: BUNIT

Category : File

Importance : Common

FormatF : A10

Unit T -

Recommend i

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 —% 3&b TRERDOYHL (% —7 — F BSCALE & ¥ —7 — I BZERO IZ L 2 &z fli>TE &L
i SFHE SN 5) DI TH D, XFHITHEZ 6N 5,

HeaderKeyWord: BZERO

Category : File

Importance : Common

FormatF : F20.8

Unit T -

Recommend H—

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 7L IUEPEEOYIEZ ED L TOR VKIS, ZDE 7 L)% FEBEOYIME~NE1T 2 72

DI G, ZOEBEKIILITOME) TH 5, YHLH = BZERO + BSCALE x £ 7 &Ll
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[Dictionary = Basic] (Category i, Z ® 3-2: File(fit))

HeaderKeyWord: CDELT1

Category : File

Importance : Common

FormatF : F20.8

Unit .

Recommend Y

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 CTYPE1l keywords with respect to the pixel index,
evaluated at the reference point CRPIX1, in units of the coordinate specified by
the CTYPE1 keyword.

Description] : ¥—7— F CRPIX1 TEOINZIHEL 7 L)L DMEICE W T+ EZ L VBHIL 2RO, ¥—7—F
CTYPE1L TEb SN 3 EEHEDOM T 2FE DT,

HeaderKeyWord: CDELT2

Category : File

Importance : Common

FormatF : F20.8

Unit H

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.

Description] : ¥—7— F CRPIX2 TEOINZILIEL 7 IV DMEICEWT+H EZ L UVBE L MO, ¥—7—F
CTYPE2 T#b SN2 B HDM Iy 2 b T,

HeaderKeyWord: CRPIX1

Category : File

Importance : Common

FormatF : F20.1

Unit : pixel

Recommend -

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.5 gives the right edge of the pixel and (pix-1).5 its left
edge. Origin is (1,1).

DescriptionJ : 5 1 @li/f M COSMIEELONEL, 2O ETOHBTH LA v 7 v 7 A TED L 778/ NIGEE T H
%, E7X)VHFRD xxx.0, AU xxx. 5, MidY (xxx-1).5 &% %, Kl (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 : 22l COSIIMEIDONIEZ, Z DM L TCOHKTH LA v T v 7 ATED L iFE8/INIUIETH
%, E7 XIS xxx.0, FdS xxx. 6, AMmdS (xxx-1).5 £ %, BRI (1,1),

HeaderKeyWord: CRVAL1

Category : File

Importance : Common

FormatF : F20.8

Unit .

Recommend -

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 CTYPE1l keyword at the reference point CRPIX1.

Description : ZMHILHEL CRPIX1 T CTYPEL DMERICE T 2HTH . FEVNESETED I NG,

HeaderKeyWord: CRVAL2

Category : File

Importance : Common

FormatF : F20.8

Unit .

Recommend -

Sample 2.09777777

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 : ZHILHEL CRPIX2 T CTYPE2 DMEMICE T 2 TH . FEyNESETED I NG,
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[Dictionary = Basic] (Category M,

TIXLBRD FITS ¥ —7 — FREEH

Z? 3-3: File(fit))

HeaderKeyWord: CTYPE1

Category : File

Importance : Common

FormatF : A10

ni .

Recommend RA---TAN

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.

Descriptiond : JEME#%FbH T LT, IMEGBIOE AL *RA---TAN? & 5 \>1F, *DEC--TAN’ &7 b, Gl
B3 PWAVELENGTH’ »MESES 115,

HeaderKeyWord: CTYPE2

Category : File

Importance : Common

FormatF : A10

ni P

Recommend DEC--TAN

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.

Descriptiond : JEMEE#%FbH T LT, IMEGBIOE AL *RA---TAN? & 5\ 1%, *DEC--TAN’ &7 b, 4 EEHloO
B3 PWAVELENGTH’ »MiESES 115,

HeaderKeyWord: CUNIT1

Category : File

Importance : Common

FormatF : A10

ni .

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 : 5 1 #i3EbH THIFOWFHEOHNTH . XFFNTHEZ 6N 5, ZHEIEFRDOLGAIT 2degree’. BREIG
WoOBEE e PMEREI NS,

HeaderKeyWord: CUNIT2

Category : File

Importance : Common

FormatF : Al10

Unit .

Recommend : degree

Sample : ’degree ’

Comment : Units used in both CRVAL2 and CDELT2

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

Description] : #4323 EHTIERDEEHEDO A TH D, XTHNITHEA SN2, BEFERDOLGIE *degree’ . BRI

WMOLAIE o DMEREI NS,

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

HeaderKeyWord: BITPIX

Category : FITS

Importance : Common

FormatF . I20

Unit R

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 precision floating point).

Description] : ¥—7— FOMHIIELHTH D, ZOMINHEIZT — I HEEDY A4 X2 Rk ZBICHe 6N, —DDT—%
i FBT 50 ibN By MiEEDT, FARIIERD 5 OTh5: 8, 16 (16 £y MEK).
32 (32 &y MEHD), -32 CERTELFE/NENAE . -64 (RTRSEETZDI/ N UG

HeaderKeyWord: END

Category : FITS

Importance : Common

FormatF -

Unit -

Recommend -

Sample -

Comment D=

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

Description) : ZOD¥—7— FixflZHiiz\>, 9-80 Fllix ASCII 1% %,
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[Dictionary = Basic] (Category NI, % ® 4-2: FITS(#t))

HeaderKeyWord:
: FITS

: Common
: BOOLEAN

Category
Importance
FormatF
Unit
Recommend
Sample
Comment

EXTEND

¢ F
: 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 )L2% extension ZFfD¥Er1d, Primary ~y ¥ WIZZDF—7 —FEGAL, fidz 1
E5 5, FUMIE I RZICEIRE 1T\ % NAXISh DERTH S, ZDOF—7— FOGLBH H.,
ZOEI T TH-oTH, EFEITIE extension ZHi7-R\W», W) ZEHFHFIN5,

HeaderKeyWord: NAXIS

Category : FITS

Importance : Common

FormatF I20

Unit -

Recommend D=

Sample : 2

Comment : # of axes in fram

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] : ZOF—7— FOflE 999 2 2 WIFADOEETH Y, T -V EIIh OO EzEDLT, ZOMEN 0
DAL, ZD FITS BEOHICF — IR L 8w L 2R T,

HeaderKeyWord: NAXIS1

Category : FITS

Importance : Common

FormatF 120

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.

DescriptionJ : 7 —#EAIDN 1 Wli/jiid 7 — 8 EWHEZ Kb T, NAXIS A3 0 OFjfr, NAXISn I YA L TidZ s
B,

HeaderKeyWord: NAXIS2

Category : FITS

Importance : Common

FormatF I20

Unit -

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 —#ELAIDHE 2Ml/10D 7 — % WHEH 2 Kb T, NAXIS 250 DFfy, NAXISn IZIF—YIEHA L T %5
B\,

HeaderKeyWord: NAXIS3

Category : FITS

Importance : Optional

FormatF I20

Unit T -

Recommend T -

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.

DescriptionJ : 7 — ¥ WAIDN 3WITHID 7 — % BHEZ2 Kb T, NAXIS 530 OFjE, NAXISn I3 —UIEA L Tld% s
N,

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.

Descriptiond : 7 7 A AAIFITS OBHNCHEML COURfitiz T L35, T2 TRMT T & LATIUEES v,

T4 7Y~y SO R T UL S T8,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z @ 5-1: Instrument)

HeaderKeyWord: AUTOGUID

Category : Instrument

Importance : Optional

FormatF A8

Unit -

Recommend .

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) 2¥H4r™HIZ ON 2> OFF 2% flibd %, AG 230N &1, AG I X % tracking 2MTHi
TwHZEKRT 2

HeaderKeyWord: BIN-FCT1

Category Instrument

Importance : Common

FormatF 120

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— % @A77 LD X HIDOE=> 7%, X fllkid cCD @ NAXIS1 IZify-> 72 /ilf,

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.

Descriptiond : 7 —#atA7 LD Y HHIOE=> 7%, Y Ak ld CCD @ NAXIS2 IZify-> 72 filfl,

HeaderKeyWord: COADD

Category : Instrument

Importance : Optional

FormatF ¢ 120

Unit -

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 = EXP1TIME * COADD) =

DescriptionJ : 1 frame 2Mif{® sub-exposure % &L Hb¥ W25l § %, sub-exposure DFTIIITIL
EXP1TIME CiliB & 41, EXPITIME & COADD % {HN} &b WA RikiI7e 1 frame DORIRFHICKIIE S
%, (EXPTIME = EXPITIME * COADD)

HeaderKeyWord: DET-Ann

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend I

Sample : 0.045

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

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

Description : nn % HOBHIARD IEHER 4 2 M2 EUM A (degree)

HeaderKeyWord: DET-ID

Category : Instrument

Importance : Optional

FormatF ¢ I20

Unit T -

Recommend i

Sample t 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.

Description : HEDWMED O 2 2 BMEEE DL A, U T — 2 2 ARSI MHHE (cep) Foiilr
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[Dictionary = Basic| (Category I, % ® 5-2: Instrument(#i))

HeaderKeyWord: DET-NSMP

Category Instrument

Importance Optional

FormatF I20

Unit -

Recommend -

Sample 1

Comment : # of multi-sampling in an exposure

DescriptionE : number of multi-sampling in an exposure

DescriptionJ : 1 [MIOEHHICHEEIDFeA L L 21T ) Hieric Z Dl

HeaderKeyWord: DET-Pinn

Category : Instrument

Importance Optional

FormatF : F20.3

Unit : arcsec

Recommend =

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 : HHEMHDMIE 2R DIEDL A, HIEMMENFE, H20vIE, 74—V P2 vy =225 nn FHOWH
OPULAIE £ T X il G5 1 il J7E ORI ALE

HeaderKeyWord: DET-P2nn

Category Instrument

Importance Optional

FormatF : F20.3

Unit : arcsec

Recommend -

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 : MEMMOMIEZ R OLEDTAIC, HEILENE, H20vI1E, 74—V Fe¥ ¥ =55 on FHOBH
GOHLALIEE TO Y # GF 2 @) JiraoRzE

HeaderKeyWord: DET-RST

Category : Instrument

Importance Optional

FormatF I20

Unit -

Recommend -

Sample 2

Comment : reset number before exposure

DescriptionE : Number of detector reset performed before exposure.

DescriptionJ : FHIHATICHRIIERZ Y £y b L Z&HIEL,

HeaderKeyWord: DET-SMPL

Category : Instrument

Importance Optional

FormatF : A20

Unit .

Recommend -

Sample ’destructive’

Comment sampling method

DescriptionE Sampling method of produced image.

Description] : EDX I RNRY—vTT—F %Y v 7V V7L iR T XTI,

HeaderKeyWord: DET-TAVE

Category Instrument

Importance Optional

FormatF : F20.2

Unit : K

Recommend -

Sample 121.87

Comment : Average of the detector temperature (K)

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

Description : MEIERDFHIDOMEE, HAMIIZREIEE ZEKL C»a, BfIZ7r L e Y (K),

HeaderKeyWord: DET-TMAX

Category Instrument

Importance Optional

FormatF : F20.2

Unit K

Recommend -

Sample 121.99

Comment : Max detector temperature during exp. (K)

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

DescriptionJ : VMBS ORELIE, HALIE 7 LEY K),
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

HeaderKeyWord: DET-TMED
Category : Instrument
Importance : Optional
FormatF : F20.2
Unit : K
Recommend i
Sample : 121.54
Comment : Median of the detector temperature (K)
DescriptionE : Median of the detector temperature during the exposure. Unit is Kelvin (K).
DescriptionJ : B OMILEHRIED X ¥ 7 i, HALIZ 7 LE 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.
Description : FHHOMHERD R, HAIE 7 LE Y (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 : M EHOME QMBI (FRFEMH), HFMIEZ 7L E 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’ typ
DescriptionJ : nn % HOMMANREE O MBI 2 (REE) . HbLIZr ve v
HeaderKeyWord: DET-TSD
Category Instrument
Importance : Optional
FormatF : F20.2
Unit : K
Recommend I
Sample : 0.21
Comment : Standard Dev. of the detector temp (K)
DescriptionE
K. . . \
Description] : #HEHHOMHEREOEMERA, BAIE 7 LEY (K),
HeaderKeyWord: DET-VER
Category : Instrument
Importance : Optional
FormatF : A30
Unit -
Recommend H
Sample : ’Ver.1-c-2’
Comment : Detector control command script name
DescriptionE : Detector control command script name
Description : MH&HMH 2~ F 227 ) 7'+ D4,
HeaderKeyWord: DETECTOR
Category Instrument
Importance : Common
FormatF : A20
Unit : -
Recommend e
Sample : ’CCD0O001
Comment : Name of the detector/CCD
DescriptionE : Name/Identification of the detector/CCD.
DescriptionJ : CCD SFDINARD AR

112

Z® 5-3: Instrument(#i))
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ical (representative) temperature. Unit is Kelvin (K).

X,
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[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z @ 5-4: Instrument (i ))

HeaderKeyWord: DETPXSZ1

Category : Instrument

Importance : Optional

FormatF : F20.4

Unit :omm

Recommend To-

Sample : 0.0401

Comment : Detector pixel size in axisl (mm)

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

DescriptionJ : RO 1 fili (NAXIS1) DO E 7 LY A4 X, HZIE mm,

HeaderKeyWord: DETPXSZ2

Category : Instrument

Importance : Optional

FormatF : F20.4

Unit : mm

Recommend Y

Sample : 0.0399

Comment : Detector pixel size in axis2 (mm)

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

DescriptionJ : MEHERODLE 2 il (NAXIS2) AHDOE 7 ¥4 X, HIE mm,

HeaderKeyWord: EFP-MIN1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend i

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.

Descriptiond : 45 1l (NAXIS1) FIAIDARFIRD A C 2 2 LA, AL E 134 — 3= 2 % 2 VAR & % 20,
KIED R Z &L

HeaderKeyWord: EFP-MIN2

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend I

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.

Descriptiond : 4321l (NAXIS2) HIAIDARFIRD A C 2 2 AL, AL E 134 — 3= 2 % VAR & % 20,
KIED R Z SO T

HeaderKeyWord: EFP-RNG1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend I

Sample ¢ 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 : £ 1l (NAXIS1) HHIDHFEKD E 7 L VAT TOKRE &, HHFEHE 34— =2 F v V%2 & £
m\, RIED T Z GO 2

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 : #4521l (NAXIS2) HHIDHFEKD E 7 L VAT TOKRE E, HHFEHE 34— =2 F v V%2 & £

m\, RIFDEHZ GO 2 i
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z ® 5-5: Instrument (i ))

HeaderKeyWord: EXP-ID

Category Instrument

Importance : Common

FormatF : A12

Unit .

Recommend i

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] : D7 —¥DikoN7c#iieKb§ ID Ky, EEOMLEIIH LTI O ID HSflibns, w&HID3
TR BIEREZEZD T, 4 XTHIFFHIOE, R O SHIORTFE L FHse2 RO, RAID 3T D
FAl /77 FRAMEID LU,

HeaderKeyWord: FLT-Ann

Category : Instrument

Importance : Optional

FormatF : F20.2

Unit : degree

Recommend H—

Sample 1 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.

DescriptionJ : nn HH®D 7 4 V& — DN 2 ML, HAZIIE (degree), OJFEDIRHINGIHIE 7 4 V& —HIDNELL
5,

HeaderKeyWord: FILTERnn

Category Instrument

Importance : Optional

FormatF : A30

Unit .

Recommend I

Sample : ’FILTER:R’

Comment : Filter name/ID

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

Descriptiond : nn HHD 7 4 V¥ —HK A —)LIC A>T w5, BN SN 7 4 VF —F 70370 X L DikAIT,
nn $ 2 HTDHEHL,

HeaderKeyWord: FRAMEID

Category Instrument

Importance : Common

FormatF : A12

Unit s

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] : 7L — A% 270D L F5, RYID 3 LTFRBMEEZRDO T, 4 XFHIFET 51380,
LPEFE RIS Q2 230K, FRY D 8T DR FAN L /52 Kb T,

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 : MRIHZROD A/D ZHa{RE, HifZlX electron/ADU,

HeaderKeyWord: INS-VER

Category : Instrument

Importance : Optional

FormatF : A30

Unit D=

Recommend H

Sample : ’FOCAS-HO1CO1MO1FO01’

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.

Descriptiond : BHIHEED N—FEB LMY 7 b7 27O NN—Y a vasidhdng, £, ceofllilly 77 =7

(Messia) D/N— a V¥ FITS fFEDN—Yavb&HEN D,
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[Dictionary = Basic| (Category I, % ® 5-6: Instrument(#i))

HeaderKeyWord: INST-PA

Category : Instrument

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend I

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 : BLHI¥E 7 7~ DJifif (Position Angle:P.A.), AU b & CCD DHMAZFHET DD
N3, WAL (degree) T, A&k 0 EE L, W% 90 L T2,

HeaderKeyWord: INSTRUME

Category Instrument

Importance : Common

FormatF : A20

Unit H

Recommend T -

Sample : ’0HS ’

Comment : Name of instrument

DescriptionE : Character string representing the name of the instrument.

DescriptionJ : BLHIEEED A Z RO T T,

HeaderKeyWord: 0BS-MOD

Category Instrument

Importance : Common

FormatF : A30

Unit H

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 — ¥ HUSRFOBLHIE — N5l X 41% (Spectroscopy, Imaging, Imaging-Polarimetry,
Spectro-Polarimetry, etc.), fEIFZEEFEVERT S,

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).

Descriptiond : il 77— ICE T ced LoFAal LG X fiiE%Zn5d, 22T X &id NAXISL filicif-
75, g L e LRk, BRaY 1 Lhs, bLE=Zv 72 LA Th, JOHHOfHER
G L2 BT % coD LoWBINE 7 e iR £ 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 : #ZFHAML 7 —FICE T CCD hoFAaM LG v fiiEZ/Rd, 22T Y &id NAXIS2 #ilcih-
i, gt L e LR, a1 Lhs, bLE=ZV 72 LABATL, JOHHOfHER
gt L 2Bty % cod LYY 7 e L iiEEEK DT,

HeaderKeyWord: PRD-RNG1

Category : Instrument

Importance : Optional

FormatF 120

Unit : pixel

Recommend .

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 : #i7F@iAH L 7 — % IZH>"CT PRD-MIN1 (CCD hoifsris i LB X f7iE) 2> 5@ NAXIS1 Jimo

AR LOEEZRT, E=v 7% LA Th, ZOHEHOfEIZGAL L %3 % ccD LoWEr
7 X )ViE%%£DH L T\»%, PRD-RNG1 = BIN-FCT1 * EFP-RNG1
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[Dictionary = Basic] (Category M,

TIELBRD FITS ¥—7 —

R e

Z® 5-7: Instrument (#i))

HeaderKeyWord:
: Instrument

: Optional

: 120

: pixel

1024

: Y range of the partial readout (pix)

: If the data is taken by partial readout, this keyword shows a range of partial

Category
Importance
FormatF

Unit
Recommend
Sample
Comment
DescriptionE

DescriptionlJ

s A LT — 41

PRD-RNG2

readout along a Y-direction. The value is a actually CCD range being used for

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

S#>7C PRD-MINZ (CCD LOiifordisrili LG Y (i) 7250 NAXIS2 Jilfo
AL LDIEERT, E=v 72 LichaTy, ZOHHOMIEGAM L %29 2 ccd oWl

Y7 2 Vili%z#b LT %, PRD-RNG2 = BIN-FCT2 * EFP-RNG2

[Dictionary = Basic] (Category I, Z® 6-1: Object)

HeaderKeyWord: DATA-TYP

Category : Object

Importance : Common

FormatF : A30

Unit D -

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/. . .

Description : HUF7 —% Offifi %5l 3 %, /0BIJECT/BIAS/DARK/DOMEFLAT/SKYFLAT/INSTFLAT/COMPARISON
/STANDARD_STAR/ . ..

HeaderKeyWord: DATASET

Category : Object

Importance : Object

FormatF : A20

Unit T -

Recommend -

Sample ’098003d1021°

Comment : ID of an observation dataset

DescriptionE : ID of an observation dataset A

DescriptionJ : #lHll7—% v b ® ID, ZDMEIFALEIIGT THIHR 2 SR, H2 07 L—2oEa~wy For
FA=FLELTHEAINS,

HeaderKeyWord: DEC

Category : Object

Importance : Common

FormatF : A12

Unit i -

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

rume

DescriptionJ : §Lfﬂ$n IDJLL DT, T RIITEE EQUINOX ISRl I T2, 243 L b BESE o gl bl & —3
ERCDAE SN

HeaderKeyWord: DEC2000

Category : Object

Importance : Common

FormatF : A12

Unit S

Recommend -

Sample : ’+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

DescriptionJ : Z7hl J2000 kﬁ%bf:ﬁh’&o 4 UJEF EQUINOX |2 J2000 23> 541CWw4tiE, DEC & Uit &

%%, B9 L HBIHEEE O L & —3d 2 BEIE R,
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[Dictionary = Basic] (Category I,

Z ?D 6-2: Object)

10.1.

FR A~y TR

: Epoch of the mean equator and equinox of the coordinate system used to express the

e~y F iR g %,

: Right Ascension of telescope pointing. This value is based on an EQUINOX Notice
field center of an instr

IR E TS, BT LD Eﬁxﬂﬂ *f@ﬁ@fﬂfﬂ/u —%

If telescope control system is

based on the J2000, this value is equals to the value of keyword RA. Notice that

HeaderKeyWord: EQUINOX
Category Object
Importance : Common
FormatF : F20.1
Unit : year
Recommend -
Sample 1999.01
Comment Standard FK5 (years)
DescriptionE
WCS mapping. (FK5).
Description] : YR HLAEL 222500, Z Dy Ri%kH#EL LT, RA, DEC %
HeaderKeyWord: OBJECT
Category : Object
Importance : Common
FormatF : A30
Unit D=
Recommend -
Sample ’3C120 ’
Comment : Target Description
DescriptionE Identification of object observed.
Description : BUHINREKEDLFR, H 5wk, #kilT
HeaderKeyWord: RA
Category Object
Importance : Common
FormatF : A12
Unit .
Recommend -
Sample : 201:01:02.003°
Comment : RA of telescope pointing (HH:MM:SS.SSS)
DescriptionE
this value dose NOT show accurate
DescriptionJ J\_ﬁﬁﬁﬁ FINLED ARFEET, o ZIEE EQUINOX
2B,
HeaderKeyWord: RA2000
Category Object
Importance : Common
FormatF : A12
Unit .
Recommend -
Sample : ?21:54:32.123°
Comment : RA(J2000) pointing (HH:MM:SS.SSS)
DescriptionE : Right Ascension of pointing based on J2000 equinox.
this value dose NDT show accurate field center of the instrume
DescriptionJ : Z7Al J2000 (ZHEJLL 7 Hwifs M fE D7k, 49 L b BHIRGE
HeaderKeyWord: RADECSYS
Category : Object
Importance : Common
FormatF : A8
Unit .
Recommend : FK5
Sample : ’FK5 ’
Comment : The equatorial coordinate system
DescriptionE
SUBARU.
DescriptionJ : TIX% THIV T\ 2 22RO HLHE, HELE(E, FKS,

[Dictionary = Basic] (Category I, %@ 7-1: Origin)

HeaderKeyWord:

Category
Importance
FormatF

Unit
Recommend
Sample
Comment
DescriptionE

DescriptionJ

F-RATIO
Origin
Optional

: F20.2

6.12

: Monochromatic
: Monochromatic

LEED FH,

F-Ratio of the camera
F-Ratio of the instrument camera.

BT L 3 B A 7 o,

: The equatorial coordinate system used at observatory. FK5 is the default system at
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z ® 7-2: Origin(fit))

HeaderKeyWord: FOC-LEN

Category : Origin

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend i

Sample : 100000.111

Comment : Focal length of the telescope (mm)

DescriptionE : Focal length of the telescope.

DescriptionJ : SEFHDHE nilAHfE,

HeaderKeyWord: FOC-POS

Category : Origin

Importance : Common

FormatF : A12

Unit T -

Recommend H

Sample : ’CASSEGRAIN’

Comment : Focus where the instrument is attached

DescriptionE : Focus name where the instrument is attached. /PRIME/CASSEGRAIN/NASMYTH-IR
/NASMYTH-O0PT/COUDE/

DescriptionJ : BUMIEEEDEEE SN TV 2 R4,

HeaderKeyWord: FOC-VAL

Category : Origin

Importance : Common

FormatF : F20.3

Unit : mm

Recommend H

Sample : 100000.254

Comment : Encoder value of the focus unit (mm)

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

DescriptionJ : HEEiOAMICHMINL 2=y + DALIE,

HeaderKeyWord: OBSERVAT

Category : Origin

Importance : Common

FormatF : A20

Unit i

Recommend NAOJ

Sample ’NAOJ ’

Comment : Observatory

DescriptionE : Observatory where the data was taken. Recommended values are ’NAOJ ’ or
’Natl.Astr.0bs.Japan’.

DescriptionJ : 7 — % OGS N7 BUlFT4, >NAOJ » & B\, *Natl.Astr.Obs.Japan’ Z{HH T2 &,

HeaderKeyWord: OBSERVER

Category : Origin

Importance : Common

FormatF : ABO

Unit R

Recommend .

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.

DescriptionJ : Ya%7 — % Z W L 7-8IMIE (VL —7),

HeaderKeyWord: PROP-ID

Category : Origin

Importance : Common

FormatF : A8

Unit T -

Recommend H

Sample : ’098003

Comment : Proposal ID

DescriptionE : Proposal ID of the observation.

DescriptionJ : Ll 7'v A —+)L 1D,

HeaderKeyWord: TELESCOP

Category : Origin

Importance : Common

FormatF : A30

Unit T -

Recommend -

Sample ’Subaru ’

Comment : Telescope/System which Inst. is attached

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

Description] : 7 — #HUSICiH S 7 Hiwsi - > A7 L4, Subaru / Hilo Software Simulator

/ Hilo Optical Simulator / Mitaka Software Simulator / Mitaka Optical Simulator,
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[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z @ 8-1: Polarimetry)

HeaderKeyWord: POL-ANGn

Category : Polarimetry

Importance Optional

FormatF : F20.2

Unit : degree

Recommend .

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 0 degree,
and increases for eastwardrotation. e

Description] : K F DX v b IN/fziEf, LTz 0L L, WE D IZHINT %, Hf7lE degree,

HeaderKeyWord: POLARIZn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit : -

Recommend -

Sample ’Polarizer01’

Comment : Identifier of n-th Polarizer

DescriptionE : Name or identifier of n-th Polarizer.

Descriptiond : n#HHODENERFOHAHTH %\ 213 ID,

HeaderKeyWord: RET-ANGn

Category : Polarimetry

Importance : Polarimetry

FormatF : F20.2

Unit : degree

Recommend i

Sample ¢ 30.12

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

DescriptionE : Position angle of n-th Retarder Plate

DescriptionJ : n#HHDWPRMDMIEMA, Hf7IE degree,

HeaderKeyWord: RETPLATn

Category : Polarimetry

Importance : Polarimetry

FormatF : A30

Unit T -

Recommend -

Sample ’Retarder01’

Comment : Identifier of n-th Retarder Plate

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

Description] : n#HDERMDAHIH %\ Id 1D,

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

HeaderKeyWord: APERTURE

Category : Spectroscopy

Importance Optional

FormatF : A30

Unit T -

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.

Descriptiond : JH\> 5417z Aperture mask @ ID Z5iiiT %, % Aperture DFffliZe 7 X — 12D\ T A BN E
TIN—TDHET % Aperture List #ZHDH,

HeaderKeyWord: APT-SIZE

Category Spectroscopy

Importance Optional

FormatF : F20.3

Unit : arcsec

Recommend D=

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 DEFZDKE X 25N T %5, Hf7IE arcsec, #f L \> Aperture DIAREIFLEE T L IHEZ

1% Aperture list ZZM D%, (APERTURE DI 2 D)
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z D 9-2: Spectroscopy (it ))

HeaderKeyWord: APTC-DEC

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H

Sample 1 138.28976543

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. Zatihd %, Hifii¥ degree, T#1& APTC-RA Tt X 412 f7ifins, Mithes T
'3 APTCPIX1, APTCPIX2 A9 %, (APTCPIX1,APTCPIX2 b ZHD )

HeaderKeyWord: APTC-RA

Category : Spectroscopy

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend t o=

Sample 1 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 L R.A. ZFlild %, Hif7ld degree, T#1& APTC-DEC Trlib & 115 (&A%, Wi I
“ClX APTCPIX1, APTCPIX2 ICHI5$ %, (APTCPIX1,APTCPIX2 bZM{d4h)

HeaderKeyWord: APTCPIX1

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend i

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 HU[2» 5 K7 )R WAVELEN DJEAVE S AR LOAE 2GR T %, NAXISL CTilidE s
I - 72T, HifZ1d pixel,

HeaderKeyWord: APTCPIX2

Category : Spectroscopy

Importance : Optional

FormatF : F20.1

Unit : pixel

Recommend i

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 /0> 5 K7 4R WAVELEN DYEAWE S iR hofiiE#5ldh§ %, NAXIS2 Tl 3
Wi o 72fH T, HifZ1d pixel,

HeaderKeyWord: DISPAXIS

Category : Spectroscopy

Importance : Spectroscopy

FormatF : 120

Unit T -

Recommend -

Sample 1

Comment : Dispersion axis in frame

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

Descriptiond : A-XZ7 MILOSTHUTIAIOEES (NAXISn @ n IZHTE)

HeaderKeyWord: DISPERSR

Category : Spectroscopy

Importance : Spectroscopy

FormatF : A20

Unit R

Recommend i

Sample : ’Grism500-6400’

Comment : Identifier of the disperser used

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

Description] : il L T 2R T DANI%L &
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[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z D 9-3: Spectroscopy (i ))

HeaderKeyWord: SLIT

Category Spectroscopy

Importance Spectroscopy

FormatF : A20

Unit .

Recommend - .

Sample ’Longslit03’

Comment Identifier of the entrance slit used

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

DescriptionJ : /L TWw3% 2 Y v D4

HeaderKeyWord: SLT-LEN

Category Spectroscopy

Importance Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend -

Sample 65.255

Comment : Length of the slit used (arcsec)

DescriptionE : Length of the slit used. (arcsec)

Descriptiond : A Y v M ZRKIRMNCHKFE L 72 L EDXEMWEREE (arcsec)

HeaderKeyWord: SLT-0BJP

Category : Spectroscopy

Importance Optional

FormatF : F20.3

ni : arcsec

Recommend i

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 F EOKEDAE (R Y v P> 707 1), FAUSEMEE S & IED 5,

HeaderKeyWord: SLT-PA

Category Spectroscopy

Importance Spectroscopy

FormatF : F20.1

Unit : degree

Recommend Do

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.

DescriptionJ : DAY v + DMK ZARAERA, L2 0L L, WD Ii->AETEbIN S,

HeaderKeyWord: SLT-PEND

Category Spectroscopy

Importance Optional

FormatF : F20.1

Unit : degree

Recommend T

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’.

DescriptionJ : @& THFD R Y v b OILIES, MEDERIL SLT-PA’ ICH LU,

HeaderKeyWord: SLT-PSTR

Category Spectroscopy

Importance Optional

FormatF : F20.1

Unit : degree

Recommend .

Sample 1 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 : THBHIHRID A Y v + DAziEA, AEOEZRIZ SLT-PA’ ICH L,

HeaderKeyWord: SLT-WID

Category Spectroscopy

Importance Spectroscopy

FormatF : F20.3

Unit : arcsec

Recommend H

Sample : 0.155

Comment : Width of the slit used (arcsec)

DescriptionE : Width of the slit used. (arcsec)

DescriptionJ : RERMNCHEY LMD A Y v M (arcsec)
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z D 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 TR ENB43MTHOAY v b HLD R
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/RENB7HTHRAY v b LD MR
HeaderKeyWord: SLTCPIX1

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 1 (pixel)
DescriptionJ : Milli#r [:"CO WAVELEN IZH7 2R E A Y v bl $ 20008, 5 1cowT,
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 : MiH&F - "CO WAVELEN ICH 722 PR & AV v PHLICHY§ A07E, 5 28hic>WVT,
HeaderKeyWord: WAV-MAX

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend S

Sample : 6522.1234

Comment : Longest wavelen. focused on detector(nm)
DescriptionE : Longest wavelength focused on the detector (mm).
Descriptiond : MEHERICH - Tl 2R DR,

HeaderKeyWord: WAV-MIN

Category : Spectroscopy

Importance : Spectroscopy

FormatF : F20.4

Unit : nm

Recommend H—

Sample : 6585.5432

Comment : Shortest wavelen.focused on detector(nm)
DescriptionE : Shortest wavelength focused on the detector (nm).
Description : MRHIERICT - 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).
Description : Bl SN/ 7 —% OfbE
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[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z @ 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) .

Description] : #&HiH ORGITHLHE A O ML A DI 2, (degree)

HeaderKeyWord: ADC-END

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 12,929

Comment : ADC PA at exposure end (degree)

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

DescriptionJ : M TIFO KRGS BHlE SR OMIIEM, (degree)

HeaderKeyWord: ADC-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend T -

Sample : 12,989

Comment : ADC PA at exposure start (degree)

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

DescriptionJ : H&HHNBAAING D KA Bt #r D AriE s,

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).

Description : FH\» & 7o K& rHtlifE 2 OFE%H, (BLUE, NONE)

HeaderKeyWord: AG-PRB1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :omm

Recommend To-

Sample : 25.234

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).

DescriptionJ : A — b#A & — DA LRy (um), FHERTRXTH., Z OO R TIRERESMEZEKT 2,

HeaderKeyWord: AG-PRB2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend S

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) .

Descriptiond : A — A4 ¥ —DIEDE 207, FEATIRY AR, Z2OMOER TR %2 E%R T %,

HeaderKeyWord: ALT-END

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend D -

Sample : 78.12345

Comment : Altitude at exposure end (degree)

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

DescriptionJ : @& THFOMIfH, Hf71X degree, ZHEHN 7 L — LA DAL, ki & TR O,
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[Dictionary = Basic] (Category lH, % ® 10-2: Telescope(#i))

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) . A

DescriptionJ : #HH THFOMH, HAZIX degree, ZHFHH 7 L — ADE&EIZ, RAOEHFKOMA,

HeaderKeyWord: ALTITUDE

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit : degree

Recommend i

Sample 1 78.23456

Comment : Altitude of telescope pointing (degree)

DescriptionE : Typical altitude of telescope pointing (degree).
exposure.

DescriptionJ : BRI, FHOHIZNCE T 2MHBEE L,

HeaderKeyWord: AO-FREQ

Category : Telescope

Importance : Optional

FormatF . 120

Unit : Hz

Recommend H

Sample : 10

Comment : frequency of A0 loop (Hz)

DescriptionE : Frequency of A0 control (Hz). Times per second the deformable mirror was
transformed. . N .

DescriptionJ : A0 DilfHl GREEANIE) FMEL (Hz), TIAEHE 2 1 BRICETE S 7 (=IKmAE) B,

HeaderKeyWord: AO-TIP

Category : Telescope

Importance : Optional

FormatF : A8

Unit -

Recommend H

Sample : 70N ’

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

DescriptionE : Action of A0 tip-tilt Mirror (ON/OFF)

DescriptionJ : A0 @ tip-tilt SZ{FEIIELnEd (B, fli: ’0N

HeaderKeyWord: AO-WFS

Category : Telescope

Importance : Optional

FormatF : F20.5

Unit D=

Recommend S

Sample : 1.2111177

Comment : sigma of residual wave front??

DescriptionE : sigma of residual wave front??

Descriptiond : W xz—7 70 k¥4 —TOMIEHDEE??

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 0, East is 90
degree.

Description] : EINMTIRFO LN, SHEN 7 L — L05EE, REEHOK TIRORA, 60t o L s 90 FL,

HeaderKeyWord: AZ-STR

Category : Telescope

Importance : Optional

FormatF ¢ F20.5

Unit : degree

Recommend =

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.

DescriptionJ

&,
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[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z D 10-3: Telescope(i))

HeaderKeyWord: AZIMUTH

Category : Telescope

Importance Optional

FormatF : F20.5

Unit : degree

Recommend .

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 : @& DMUIMZ T, Abas0 BE, WAt 9 0 L, SO PHIZNCE 1 2 TAAAEE L v,

HeaderKeyWord: IMGROT

Category : Telescope

Importance Optional

FormatF : F20.3

Unit : degree

Recommend i

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 0, and
increases for eastwardrotation. The range of the angle is from O to 360 degree.

Description] : Image Rotator DEEHITOMAIN L MEZGINT 5, Hif7ld degree, (IMR-END, IMR-STR b £
$), dLodifaAs o B, WE ) TRINT 5. HOHIHIE 0 5 360 ETH B,

HeaderKeyWord: IMR-TYPE

Category : Telescope

Importance Optional

FormatF : A20

Unit H

Recommend -

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’. R

Description] : S #1 T\ % Image rotator DFifiZFLIAT 5, fiM L L Cld RED(FIHIARA) . BLUE(FIHLEH).
IRGRIHID & & O NONE(rotator % L) #3d %,

HeaderKeyWord: IMR-END

Category : Telescope

Importance Optional

FormatF : F20.3

Unit : degree

Recommend T -

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 : & VIRFRITOD, Image Rotator DJEHNIED & DMEL GRS 5, HALIE degree, MEDEFRIC
D\ TUd IMGROT 22D 2 &,

HeaderKeyWord: IMR-STR

Category : Telescope

Importance Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample : 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 : FHBAAINGK T, Image Rotator DBERNIED S OMEXFRT 2, Hif7l: degree, MIEDEFIC
D\ TUd IMGROT 22D 2 &,

HeaderKeyWord: INR-END

Category : Telescope

Importance Optional

FormatF ¢ F20.3

Unit : degree

Recommend -

Sample -23.456

Comment Instrument Rotator angle at end (degree)

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

DescriptionJ : B4 (D instrument rotator [[Af, ZHE 7 L —LDLEIE, REEILOMK LIRS,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z D 10-4: Telescope(fi))

HeaderKeyWord: INR-STR

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H

Sample 1 14.567

Comment : Instrument Rotator angle at Start (deg)

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

DescriptionJ : #AHIFAMAIGD instrument rotator [MAfY, ZMEEHI7 L —ADEEIE, ) O # IR O [k f,

HeaderKeyWord: INSROT

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : degree

Recommend H—

Sample 1 -23.444

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

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

DescriptionJ : BN DOIAIY instrument rotator [HIfEfl, F&HBHLAR: & M4 1RO HRIIRZIIC B 1) 5 [Nl fy 23 £
L\,

HeaderKeyWord: M2-ANG1

Category : Telescope

Importance : Optional

FormatF : F20.3

ni : 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 AMDMAE (arcmin),

HeaderKeyWord: M2-ANG2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend H—

Sample : 0.026

Comment : Theta Y of the M2 (arcmin)

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

Description] : 28D Y DML (arcmin)

HeaderKeyWord: M2-ANG3

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : arcmin

Recommend T -

Sample : 0.026

Comment : Theta Z of the M2 (arcmin)

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

DescriptionJ : 28D Z TN (arcmin)

HeaderKeyWord: M2-P0S1

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend T -

Sample : 5.123

Comment : X-Position of the M2 (mm)

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

DescriptionJ : 2D X HIIDIE (mm)

HeaderKeyWord: M2-P0S2

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit : mm

Recommend -

Sample : 0.023

Comment : Y-Position of the M2 (mm)

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

DescriptionJ : 28D Y SFMDNE (mm)

126



[Dictionary = Basic] (Category I,

10.1. AR~y FEEH

Z D 10-5: Telescope(#i))

HeaderKeyWord: M2-P0S3

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :omm

Recommend to=

Sample : 0.023

Comment : Z-Position of the M2 (mm)

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

DescriptionJ : 25 28iD Z FIADNLE (mm)

HeaderKeyWord: M2-TIP

Category : Telescope

Importance : Optional

FormatF : A8

Unit .

Recommend .

Sample : ’0FF ’

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

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

DescriptionJ : £ 2#io Tip-Tilt DHIE (ON/OFF)

HeaderKeyWord: M2-TYPE

Category : Telescope

Importance : Optional

FormatF A8

Unit T -

Recommend .

Sample : ’0pt ’

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

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

DescriptionJ : 5 28O (0Opt/IR)

HeaderKeyWord: 0BS-ALOC

Category : Telescope

Importance : Common

FormatF : A12

Unit .

Recommend .

Sample : ’0BSERVATION’

Comment : Allocation mode for_ Instrument X .

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

DescriptionJ : MBIMAEEDNL Y I IRAE (BINPIRIE CHIEHIC > T 2 D RHEIRIE CRAEENIC & 2 DD X)) 27K
TIHH, BULGESHEENICSH > TH 7 — 9 OMH R AR DT, HIEDIRILZ XIS 2 2 %H
b5, WY&, STAND-BY & OBSERVATION,

HeaderKeyWord: SV-PRB

Category : Telescope

Importance : Optional

FormatF : F20.3

Unit :mm

Recommend i

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& (HifE/iIRsy) #ilhd %, FAUIGHHLTH D HAE mm, S1it Viewer
@ probe DALiEIF 1 IGTRDLI NS,

HeaderKeyWord: TELFOCUS

Category : Telescope

Importance : Common

FormatF : A30

Unit D=

Recommend .

Sample : ’CASSEGRAIN’

Comment : Focus where a beam is reachable

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

Description : K6 DNH EDERITENET 55 % Glid, AL 4% fH!% PRIME, CASSEGRAIN, NASMYTH-IR,

NASMYTH-OPT, COUDE, FOC-POS kMg d % Z & T, HWEICEPH TV EnEF 2y 7 TE 5,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z® 11-1: Time)

HeaderKeyWord: AIRM-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit .

Recommend H

Sample :1.221

Comment : Air mass at exposure end

DescriptionE : Air mass when an exposure ends.

Description] : BRI TIFD KRR, LW OL G, RI&HEEH O/ TRZ O RGH,

HeaderKeyWord: AIRM-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit T -

Recommend H

Sample 1 1.224

Comment : Air mass at exposure start

DescriptionE : Air mass when an exposure begins.

Description] : FHPHIARF O NG, ZEBZHOLAE, RYIDER ORI DKL,

[Dictionary = Basic] (Category M., Z® 11-2: Time(fi))

HeaderKeyWord: AIRMASS

Category : Time

Importance : Common

FormatF : F20.3

Unit .

Recommend H

Sample :1.223

Comment : Typical air mass during exposure

DescriptionE : Typical air mass during the exposure.

Description : FHHOMAI A KEE, BHFOFHREE, 20z, BHPRERHOKRGEIEE L v,

HeaderKeyWord: DATE-0BS

Category : Time

Importance : Common

FormatF : A10

Unit : UTC

Recommend I

Sample : 21998-09-14°

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

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

DescriptionJ : ENBAIMRDORFR D HIF, HifLlX UTC T, yyyy-mm-dd DIEA LT 2,

HeaderKeyWord: EXP1TIME

Category : Time

Importance : Optional

FormatF : F20.3

Unit : sec

Recommend I

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 = EXPITIME * COADD)

DescriptionJ : 754 O sub-exposure DRI Z BT 5, HA7IE sec, 1 frame &7z ) DEIIRHIE Z D EXPITIME
&% COADD D & 7%, (COADD,EXPTIME b Z{l) (EXPTIME = EXP1TIME * COADD)

HeaderKeyWord: EXPTIME

Category : Time

Importance : Common

FormatF : F20.2

Unit . sec

Recommend i

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 = EXP1TIME * COADD) \ .

Description] : DT —% D, 1 frame H7zh) ORI IHZFIAT 5, HifLlX sec, 1 frame ¥ sub-exposure D&

L&bETH 2554 EXPTIME |3 EXPATIME & COADD D& &% L { 72 %, (EXPTIME= EXP1TIME * COADD)
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10.1. AR~y FEEH

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

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 : B OMAN Hawaii Standard Time (/N7 A BEHERE), EZHIBAIR L& T OHECONT A MR % |
LHEEM O, B OB PIG & B OB T OREIC BT 27 A BRERSE X L,

HeaderKeyWord: HST-END

Category : Time

Importance : Optional

FormatF : hl2s

Unit : HST

Recommend : -

Sample : ?14:27:00.012°

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

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

DescriptionJ : &K TIRFD Hawaii Standard Time (/N7 A BEHERE), ZHIHOLE X, mEHBRHEEK T DR,

HeaderKeyWord: HST-STR

Category : Time

Importance : Optional

FormatF 1 %12s

Unit : HST

Recommend e

Sample : ?14:23:00.012°

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

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

DescriptionJ : H&IIFHIAIROD Hawaii Standard Time (/74 EMERD), LEBEHDOBEA R, BAIDOE BT DR,

HeaderKeyWord: LST

Category : Time

Importance : Common

FormatF : A12

Unit : LST

Recommend e

Sample : 200:25:00.012°

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. ‘ A

Description] : BT OIMAN Local Sidereal Time (Mi/FfEHAENR:), M—EEHOEGAICIZBEEG & & T ORI
B2 WGERER 2. ZEREHOLAICE, RYIOHRNIEIHN & REDBR K T OREICE T 21072
R3S L,

HeaderKeyWord: LST-END

Category : Time

Importance : Optional

FormatF : A12

Unit : LST

Recommend e

Sample : 200:27:00.012°

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

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

Description] : B TIRED Local Sidereal Time (MiJFIEHAENG), LEBEILOLGAIL, RS EH I TIROERRE,

HeaderKeyWord: LST-STR

Category : Time

Importance : Optional

FormatF : A12

Unit : LST

Recommend H

Sample : 200:23:00.012°

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

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

DescriptionJ : #HBHMAIFD Local Sidereal Time C(HiAEHENF), ZEBEHOLAIZ. MO TNDFHIA S N7z ff

DIEAR,
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10.

[Dictionary = Basic] (Category M,

TIELBRD FITS ¥—7 —

R e

Z® 11-3: Time(fit))

HeaderKeyWord: MJD

Category : Time

Importance : Common

FormatF : F20.8

Unit : day

Recommend i

Sample : 51137.01789537

Comment : Modified Julian Date at typical time

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

Descriptiond tljﬂiﬂa)ﬂii&u’)&ﬂé}*fﬂ BU2BIELY Y AH, MID 3 MID = 1Y 7 A [H-2400000.5 EEHINT
Vw3, TR, 2 8O X5 ISUERT 2 03 BEIEGHC X - TR,

HeaderKeyWord: MJD-END

Category : Time

Importance : Optional

FormatF : F20.8

Unit : days

Recommend i

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)

Description] : BRI VIFRICE T ZEELY 7 AH

HeaderKeyWord: MJD-STR

Category : Time

Importance : Optional

FormatF : F20.8

Unit : days

Recommend i

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
ate)

Descriptiond : BRI RICE T 28 E2LY 7 AH

HeaderKeyWord: SECZ

Category : Time

Importance : Optional

FormatF : F20.3

Unit -

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 : BHHFOMAN sec z CRIEMHiD L A v +), BHBR &K T ORBIRZNCE T 2%, S EBEH 7
L— A DEEITIE, IO NG & RiEO BN T O RERZNC B 1 2 H8HE L,

HeaderKeyWord: SECZ-END

Category : Time

Importance : Optional

FormatF : F20.3

Unit T -

Recommend i

Sample ¢ 1.027

Comment : SEC(Zenith Distance) at exposure end

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

Description] : B TRD sec z CRIAMHDOX AV b)), LEHEN 7L —20546F, REELHETRO sec Z,

HeaderKeyWord: SECZ-STR

Category : Time

Importance : Optional

FormatF : F20.3

Unit P -

Recommend H

Sample : 1.025

Comment : SEC(Zenith Distance) at exposure start

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

Description : #HFHMAINGD sec z (KIAKHDOX A b)), LEBH 7L —205HEZ. RYIOBHFIHRD sec Z,

HeaderKeyWord: TIMESYS

Category : Time

Importance : Common

FormatF : A8

Unit e

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 : IRFZIRDIEEHE, $1382 CIREEESE, >UTC ’,
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[Dictionary = Basic] (Category NlH, % ® 11-4: Time(#i))

%1% HH:MM:SS.SSS

10.1.

FR A~y TR

This value is used for calculating LST.

A middle time of the exposure

B2 KA, 2EEZEH7 L —2084
B 2 KIEEEEEE E L,

ZEEN 7 L — LDB B, R OB TR O K IHEE,

HeaderKeyWord: UT

Category : Time

Importance : Common

FormatF : A12

Unit : UTC

Recommend -

Sample : 700:25:36.160’

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

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

Description : M/ % &b T2 W2 IXHED) KX

HeaderKeyWord: UT-END

Category : Time

Importance Optional

FormatF : Al12

Unit : UTC

Recommend -

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 : @& TIRFICE T 5 UTC

HeaderKeyWord: UT-STR

Category : Time

Importance Optional

FormatF : Al12

Unit . UTC

Recommend -

Sample : 00:25:34.660’

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

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

DescriptionJ : F&INBHIAINFZIC KT 5 UTC

HeaderKeyWord: UT1-UTC

Category : Time

Importance Optional

FormatF : F20.5

Unit : sec

Recommend Y

Sample : 0.43893

Comment | : difference between UT1 and UTC

DescriptionE : Difference between UT1 and UTC.

DescriptionJ : UT1 & UTC D7, LST DEMRICHW SN S,

HeaderKeyWord: ZD

Category : Time

Importance Optional

FormatF : F20.5

Unit : degree

Recommend -

Sample 12.34567

Comment Zenith Distance at typical time (degree)

DescriptionE Zenith Distance at typical time in exposure (degree).
1s recommended .

DescriptionJ W5 e o IR F 7 R TEREE, ST BRAG & 4% 7 o R e

(i, IR DERITDHEG &R OEE IR T O rhAIREIC

HeaderKeyWord: ZD-END

Category : Time

Importance Optional

FormatF : F20.5

Unit : degree

Recommend -

Sample 12.34577

Comment Zenith Distance at exposure end (degree)

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

DescriptionJ : & TGO KIEFRHE,

HeaderKeyWord: ZD-STR

Category : Time

Importance Optional

FormatF : F20.5

Unit : degree

Recommend -

Sample 12.34557

Comment : Zenith Distance at exp. start (degree)

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

DescriptionJ : @Bl O KA, £ HEN 7 L — 208G

1. RPIOFE DG S 7z Rp o K TE I,
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10.

[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z® 12-1: WCS)

HeaderKeyWord: C2ELT1

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend i

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 C2YPE1l keywords with respect to the pixel index,
evaluated at the reference point C2PIX1, in units of the coordinate specified by
the C2YPE1l keyword.

DescriptionJ : ¥—7— F C2PIX1 THOINZHMEL 7 L L DMEICE W T+ EZ L AVBH L ARKD, ¥—7—F
C2YPE1 THRbD SN D MEEMEDM T2 £ DT,

HeaderKeyWord: C2ELT2

Category : WCS

Importance : Optional

FormatF F20.8

Unit degree

Recommend I

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.

Description] : ¥—7—F C2PIX2 TEDOINZHHEL 7 LV DMEICEWT+HL EZ 2 VBH LD, ¥—7—F
C2YPE2 T#b SN B HHDM 2 Eb T,

HeaderKeyWord: C2NIT1

Category : WCS

Importance : Optional

FormatF : A8

Unit .

Recommend : degree

Sample : ’degree ’

Comment : Units used in both C2VAL1 and C2ELT1

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

Description] : %2 WCS O 1 fih/jn RO THEFDOMWEHOHSLTH D, XFFHITH A NS, 70 - WEEH O
B, B2 WeS £ LTI ’degree > DMEREI NS,

HeaderKeyWord: C2NIT2

Category : WCS

Importance : Optional

FormatF : A8

ni .

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.

Description] : %2 WCS DO 2/ AR O THFDOMWEH ORI TH D, XFFHITH A NS, 70 - WEEH O
B, B2 WeS £ LTI ’degree > DMEREI NS,

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 RANDBI S OB EHEESRE 1 il cofi, 2o wes R4x, 5% - flilc2 v v b

RYAT 77 LD CCD _LEADEIENEE EHEIRT I i o, Do eldilE pix.o,
v e VAEDS pix. 5, ANdY (pix-1).6 &35, AL (1,1),
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10.1. AR~y FEEH

[Dictionary = Basic] (Category lH, Z ® 12-2: WCS(#i))

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).

Descriptiond : 2 WCS RINDLMH S OB SELIRE 2 il 5 COfE, o wes R5x. 406 - 2y v +
YA T 7 7LD CCD EANDINEE R T 72DV 65, fBiEDOE Y il % pix. 0,
Y72 VAND pix. 5, idids (pix-1).5 £ %, JHA (1,1),

HeaderKeyWord: C2VAL1

Category : WCS

Importance : Optional

FormatF : F20.8

Unit : degree

Recommend H

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 C2YPE1l keyword at the reference point C2PIX1.

DescriptionJ : £ 2 WCS RIITSHILHEN C2PIXL @D C2YPEL DMEMLRICE T B H. D wes R, 500 - il
TAY Y FYA T 775D CCD EADBEEALEZ LR T 720w o3,

HeaderKeyWord: C2VAL2

Category : WCS

Importance : Optional

FormatF F20.8

Unit degree

Recommend H

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.

Description : 2 WCS RHITHIHIEAEL C2PIX2 D C2YPE2 DJERLRICE T 2MH, 2 @ wes RAE. 4 - il
TAY Y FYAT 775D CCD EADBEEAEZ LIRS 720w o3,

HeaderKeyWord: C2YPE1

Category : WCS

Importance : Optional

FormatF : A8

ni 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 & 1 FEERHh D JEREA 2R b §3LFF, 3T — 8 D 2 WeS DYl "RA---TAN’ H %\ 13,
'DEC--TAN’ MM I 13,

HeaderKeyWord: C2YPE2

Category : WCS

Importance : Optional

FormatF : A8

Unit T -

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 : %52 WCS & 2 MO MRES 2 KD $ XTI, /LT — 8 D 2 WeS DAL PRA---TAN? & 2\ 13,
"DEC--TAN’ HMfESEI 1%,

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 : JRIFTERIHIMEELRICE T 2 KERHEEED LMD TTI (degree) . MRGRBINICHIET 2 TAN ZHaDE 13 180.0

JEEL TR,
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[Dictionary = Basic] (Category M,

TIEBBERD FITS ¥ — 7 — FREEH

Z? 12-3: WCS(fit))

HeaderKeyWord: N2XIS

Category : WCS

Importance : Optional

FormatF : I20

Unit e

Recommend H

Sample : 2

Comment : Dimension of axes in 2nd WCS

DescriptionE : Dimension of the 2nd WCS

Descriptiond : AV v MDA wes Ttk 9 % & EOWO%, W 2, FWoEE—FTcHwsNn S,

HeaderKeyWord: N2XIS1

Category : WCS

Importance : Optional

FormatF . I20

Unit : pixel

Recommend H

Sample : 1024

Comment : # of pixels/row for slit projection

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

DescriptionJ : AV v b D% wes CTalibd 2 & o x il GF 1 i) HomiFEE, FIotE— FTHwsns,

HeaderKeyWord: N2XIS2

Category : WCS

Importance : Optional

FormatF ¢ I20

Unit T -

Recommend H

Sample 1 1024

Comment : # of scan lines for slit projection

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

Descriptiond : AU v b D% wes Titlh ¥ 2 £ o v il G 21 Aok, Ficott—FcHesns,

HeaderKeyWord: P2iiijjj

Category : WCS

Importance : Optional

FormatF : F20.8

Unit T -

Recommend H

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix for spectroscopy: iii and jjj are the axis
ngmbers, 001 or 002. B B

Descriptiond : 7 — % DHIHEMMEELRD & EAPLEIMRZED B DI 612 21741, Ficmte— Fefifisn
%

HeaderKeyWord: P20JP1

Category : WCS

Importance : Optional

FormatF : F20.1

ni T

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

DescriptionJ : RV v FDEIHIIOWT, W DD DRIETRIEL %5287 X =2 D XCH 1) fimofi, Ficat
E—-Fofifiagns,

HeaderKeyWord: P20JP2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit T -

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 v FOEEIZOWT, WS DDOREIETHHELE 2537 X =5 O YCE 2) Bi/TOME, T2
E-FOMlzN g,

HeaderKeyWord: PCiiijjj

Category : WCS

Importance : Imaging

FormatF : F20.8

Unit T -

Recommend H

Sample : 1.00000000

Comment : Pixel Coordinate translation matrix

DescriptionE : Pixel Coordinate translation matrix: iii and jjj are the axis numbers, 001 or 002.

DescriptionJ : 7 — % OMIFHHMEELRD & EAPHIERZ I bR < DICHV 64 224175, PCi_j DT X BR7ZH,

CDi_j & DILAEIETIHE,

134



10.2. ZEEFEAA ~ v FEEE

[Dictionary = Basic] (Category NlH, Z ® 12-4: WCS(#i))

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 : JAFTBRIAIEEARE D> & FHEEEND WV K DD DREETHIELE %5 5, /87 X =% D XCE 1) BT OfH,
RGBS 5 TAN Z8H1Tld 0.0

HeaderKeyWord: PROJP2

Category : WCS

Importance : Optional

FormatF : F20.1

Unit I

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 : JRFTERITIEEED & FIEEEND W K O DRGEIETHE L 2 %, /87 X =2 D Y 2) il m Off,
SRARBUNIC TS 2 TAN ZEHTIE 0.0

HeaderKeyWord: WCS-ORIG

Category : WCS

Importance : Imaging

FormatF : A20

Unit .

Recommend : -

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.
DescriptionJ : WCS /$7 X —% DAL, TiE5Y —L¥ v &AL 7284, *SUBARU Toolkit’ &\ I)fHAAS,

HeaderKeyWord: CDj_i

Category : WCS

Importance : Optional

FormatF : F20.8

Unit .

Recommend D=

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.

DescriptionJ : 7 —% DMFHEMEZEM LR D> 5 B ALREZ LY FR < DI 6 115 221751,

10.2 EEBEBEBANYVYHE

BUHPEERGE O X — 7 — Fid, H2 XTFZ2ED S NEEID £ L, R0 6 XFaHE
BAF N —7DERL THIHT %, i~y ¥ —7 — F L AR GEEDBIHEEE 7L —
Ik > TERS L, RN E Z LIk >Tw3,

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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[CIAO 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_AO %15s string On or off of adaptive optics
C_AD-WFS %7.5f double Sigma of deformable mirror
C_AO-TIP %15s string AD tip-tilt on/off
C_AO-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 %5.2f double \ Vdduc

C_SLWCNT %b5d  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 7,5d integer Filter position

C_FP0S03 %5d integer Filter position

C_PIXSCL %5.1f double mas/pix Pixel scale

C_PXSCAL %s string Pixel scale

C_CAMPOS %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 7%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 7f double degree Reterder2 offset angle
C_RTPOS3 %f double mm Reterder3 position
C_RTAGL3 %f double degree Reterder3 angle

C_RTOFS3 7f 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 BBV Y #E

[COMICS Dictionary 1/3]

Header  Value

Key Word Format Type Unit Comment

Q_DTYPE %10s  string type of this file spec/img/slitview
Q_0BSID %8d integer Observation ID of COMICS

Q_WINDOW %10s string Entrance Window

Q_M1MOTA 7%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 %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 710.5f 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 POS-1
Q_DETTS2 ¥%s string COMICS DETECTOR TEMP SPEC P0S-2
Q_DETTS3 %s string COMICS DETECTOR TEMP SPEC P0OS-3
Q_DETTS4 ¥%s string COMICS DETECTOR TEMP SPEC P0S-4
Q_DETTS5 ¥%s string COMICS DETECTOR TEMP SPEC POS-5
Q_CFTPS s string COMICS COLD FINGER TEMP SPEC
Q_CFTP1 Y6.2f double K Temp. of the cooled finger spec
Q_CFTP2 76.2f 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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10.2.

LEER A~ S

Header Value

Key Word Format Type Unit Comment

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

Q_OPTTP4 76.2f double K Temp. of the optics img-A

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

Q_OPTTP6 %6.2f double K Temp. of the optics img-C

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

Q_COHTP2 %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_IMCS03 %s string COMICS IMAGING CHIP CSO3 CURRENT
Q_DETST Y%s string Detector Readout Status

Q_S1CHIP s string COMICS SPEC-POSITION-1 CHIP ID
Q_S2CHIP 7%s string COMICS SPEC-POSITION-2 CHIP ID
Q_S3CHIP s string COMICS SPEC-POSITION-3 CHIP ID
Q_S4CHIP 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 CS02 CURRENT
Q_SPCS03 s string COMICS SPECTROSCOPY CHIP CS03 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  7%d integer Exporsure Number in a Chop-beam

Q_CHCN  Jd integer Chopping Number in this file

Q_CHAM 7d integer Add Mode O:RAW 1:ADD 2:ECO

Q_CTYPE 7%1d integer Clock Type 0-9

Q_YSTRT 7%d integer Readout Region Y start

Q_1EXP  %.3f double sec Integration time per exp. (sec) = EXPTIME
Q_1FRAME %.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 78s 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 %d integer Number of coadded exp.

Q_CPFRAM Yd integer Number of frame of 1 chopping beam
Q_CPNUM 7%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  %8.4f 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 710.4f double nm Observed Wavelen on Spec Det-4 max
Q_WVMINS %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 FOCAS EENvYYHE

(1: ASCII Table Extension & 0, )

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 (X)
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 HDS EBEEANYVYHE

(1#: ASCII Table Extension H, )

Header Value

KeyWord Format Type Unit Comment

H_INPOWR f6.2 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 i1l integer ID number of the detector unit

H_D-O0THR 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 £7.3 double degree Echelle Gamma Angle (constant)

H_EROTAN £10.5 double degree Echelle Rotation Angle (degree)

H_CROSSD ail0 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 f£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 £6.2 double K Average (Kelvin)

H_ETIMIN £6.2 double K Minimum (Kelvin)

H_ETIMAX £6.2 double K Maximum (Kelvin)

H_ET1DEV £f6.2 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 axisl

H_ZA2P0OS £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 £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 f£5.1 double

H_LMINTG £5.1 double

H_I2POS 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 EBENvY ¥ &

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

10.2.6 SuprimeCam BB\ v ¥ #E

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 EEANY ¥ &E

[MIRTOS Dictionary 1/2]

Header Value

Key Word Format Type Unit  Comment

M_WINDOW %-8s MIRTOS dewar entrance window

M_M1MOT1 %6d Beam Stearing Mirror Direction (count)
M_M1MOT2 %6d Beam Stearing Mirror Direction (count)
M_M2MOT1 %6d Beam Splitter Direction (count)
M_M2MOT2 %64 Beam Splitter Direction (count)

M_BEAM %d Number of Beam Description M_BEAMn

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

M_CHID %-8.16s ID of camera channel of MIRTOS

M_0BSID %-8.16s ID of set of chop/nod observation

M_TWID %-8.16s ID of two-wavelength simultaneous file
M_FLATID %-8.16s ID of the most recent flat field file
M_DARKID 7-8.16s ID of the most recent dark exposure file
M_DETO1  %8.5f Rel X pos of NIR from MIR on sky (pixel)
M_DET02  %8.5f Rel Y pos of NIR from MIR on sky (pixel)
M_CHOPTM %8.2f Chopping period (sec)

M_CHOPTH %8.2f Chopping throw (arcsec)

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

M_NODTH %8.2f Nodding throw (arcsec)

M_NODPA  %8.2f Nodding P.A. origin:source/pointing (deg)
M_RFX1PP %d Corner 1 X for Chop+ Nod+

M_RFY1PP Jd Corner 1 Y for Chop+ Nod+

M_RFX2PP Jd Corner 2 X for Chop+ Nod+

M_RFY2PP %d Corner 2 Y for Chop+ Nod+

M_RFX1MP %d Corner 1 X for Chop- Nod+

M_RFY1MP %d Corner 1 Y for Chop- Nod+
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10.2.

LEER A~ S

Header Value
Key Word Format Type Unit  Comment

+ + Fommm o
M_RFX2MP %d Corner 2 X for Chop- Nod+
M_RFY2MP %d Corner 2 Y for Chop- Nod+
M_RFX1PM %d Corner 1 X for Chop+ Nod-
M_RFY1PM %d Corner 1 Y for Chop+ Nod-
M_RFX2PM %d Corner 2 X for Chop+ Nod-
M_RFY2PM %d Corner 2 Y for Chop+ Nod-
M_RFX1MM %d Corner 1 X for Chop- Nod-
M_RFYIMM Y%d Corner 1 Y for Chop- Nod-
M_RFX2MM %d Corner 2 X for Chop- Nod-
M_RFY2MM %d Corner 2 Y for Chop- Nod-
M_O-TMP  %4.1f Optics Temp(X) %hd
M_C-TMP1 Y%4.1f CCC 1st stage(K) %ihd
M_C-TMP2 %4.1f CCC 2nd stage(K) %ood
M_A-TMP1 %4.1f Ambient #1(X) hhd
M_A-TMP2 %4.1f Ambient #2(K) hhd
M_A-TMP3 J4.1f Ambient #3(K) Hood
M_W-TMP  %4.1f CCC Coolant Out (K) %%d
M_W-CUR  %4.1f CCC Coolant (1/min) %%d
M_CLKFL  %-8s Clock file name
M_CLKMR  7%-8s Clock pattern macro name %%d
M_CLKMC %-8s Comment on clock pattern macro
M_PIXTIM %9.4G Clock duration for a pixel (sec)
M_FRTIME %9.4f Time to sweep one frame (sec)
M_CBANK %-8s Running clock bank when data was taken
M_CEFCT  Jc Clock activity when data taken (T:Conv F:Idle)
M_A-GAIN %d Wallace Instruments pre-amp gain
M_A-BWTH %d Wallace Instruments pre-amp BW(KHz)
M_JPORT  %2d Jump port value when data got at %%d
M_REFSUB Y%c Subtraction of reference column T:done
M_ARRANG %-8.10s Data sequence FITS/Raw-hardware version
M_BANK %-8s Bank name where the data was stored
M_BBPOS %he Black Body Position T:In F:Q0ut
M_BBTMP  %4.1f Temperature of Black Body (K) %%d
10.2.8 IRCSE&EANvY#HE

[IRCS Dictionary 1/3]

Header Value

Key Word Comment Format
I_ARCH ARCHIVED? 0:No 1:Yes %1d
I_HDRVER IRCS HEADER VERSION YA
I_FNAME FILE NAME hs
I_TC-SEQ Telescope controlling sequence %40s
I_NSQ Number of the frame in the sequence %34
I_NSQMAX Maximum number of the sequence %3d
I_MCWINM Camera Wheel 1 element name %s
I_MCW1PK Camera Wheel 1 puka %d
I_CW1HV Camera Wheel 1 Hall Value %5d
I_CWiMP Camera Wheel 1 motor position %5d
I_MCW2NM Camera Wheel 2 element name hs
I_CW2PK  Camera Wheel 2 puka %1d
I_CW2HV  Camera Wheel 2 Hall Value %5d
I_CW2MP Camera Wheel 2 motor position %5d
I_MCW3NM Camera Wheel 3 element name hs
I_CW3PK  Camera Wheel 3 puka %1d
I_CW3HV  Camera Wheel 3 Hall Value %5d
I_CW3MP Camera Wheel 3 motor position %5d
I_MFOCMC Focus Stage microns %d
I_MFOCHV Focus Stage hall value %d
I_MFOCMP Focus Stage motor position %d
I_MDFMST Dual Flipmirror State %hs
I_MFM1ST Flipmirror 1 State IN/OUT %s
I_MFM1HV Flipmirror 1 Hall Value %d
I_MFMIMP FlipMirror 1 motor position %d
I_MFM2ST Flipmirror 2 state IN/OUT hs
I_MFM2HV Flipmirror 2 Hall Value %d
I_MFM2MP FlipMirror 1 motor position %d
I_SLWNM SlitWheel element name %s
I_SLWPK  Slitwheel puka %d
I_SLWHV  Slitwheel Hall Value %d
I_SLWMP  SlitWheel motor position %d
I_SPWNM  Spectrograph Wheel element name %s
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[IRCS Dictionary 2/3|

Header Value

Key Word Comment Format
I_SPWPK  Spectrograph Filter Wheel Puka %d
I_SPWHV  Spectrograph Filter Wheel Hall Value %d
I_SPWMP  Spectrograph Filter Wheel Motor Position %d
I_SLWCNT Number of detector Slow Counts %d
I_MECHAS Echelle Arcsec %d
I_MECHHV Echelle Hall value %d
I_MECHMP Echelle Motor Position %d
I_MXDSAS Cross Disperser Arcsec %d
I_MXDSHV Cross Disperser Hall value %d
I_MXDSMP Cross Disperser motor position %d
I_CKMODE Detector clock mode %S
I_GRNS Detector global reset pulsewidth (ns) %d
I_BGRFL  Backgroud Resets flag T:Yes F:No boolean
I_BGRRT Detector backgroud resets rate (ms) %d
I_BGRDL  Detector backgroud reset delay (ms) %d
I_BGRPW  Backgroud Resets pulsewidth (nanoseconds) %d
I_VGGCL  Detector VGGCL volts %.2f
I_VDET Detector VDET (volts) %.2f
I_VDDUC Detector VDDUC (volts) %.2f
I_VBIAS Detector Bias= I_VDET - I_VDDUC (volts) %.2f
I_PGAIN Gain of Redline Preamp Boards %.3f
I_NSUBAR Number of Sub Arrays %d
I_SAR1CX Subarray 1 center x pixel coord %3d
I_SARICY Subarray 1 center y pixel coord %3d
I_SARIWD Subarray 1 width %4d
I_SARIHT Subarray 1 height %4d
I_NDRASZ Nod R.A. size (arc seconds) %10.8f
I_NDDCSZ Nod DEC size (arc seconds) %10.8f
I_DTHSZ Dither step size (arc seconds) %10.8f
I_DTHPAT Dither pattern shape %s
I_DTHNUM N positions in dither %d
I_DTHPOS Dither position number %d
I_ROTAO Array Rotation A0 M1 IN %13.8f
I_ROTNAO Array Rotation A0 M1 OUT %13.8f

I_ABOFFX Absolute offset from the center of the pattern (RA) %8.2f
I_ABOFFY Absolute offset from the center of the pattern (Dec)  %8.2f
I_RLOFFX Relative offset from the last frame of the pattern (RA)%8.2f
I_RLOFFY Relative offset from the last frame of the pattern(Dec)8.2f

I_AG-0BJ Name of the guide-star %40s
I_AG-RA R.A. of the guide-star %12s
I_AG-DEC Dec. of the guide-star %12s
I_AG-EQN Equinox of the guide-star position %6.1f
I_AG-X Position of the guiding probe (X) %6.2f
I_AG-Y Position of the guiding probe (Y) %6.2f
I_AG-R Position of the guiding probe (R) %6.2f
I_AG-TH Position of the guiding probe (theta) %6.2f
I_TT-0BJ Name of the tip-tilt guide-star %#40s
I_TT-RA R.A. of the tip-tilt guide-star %12s
I_TT-DEC Dec. of the tip-tilt guide-star %12s
I_TT-EQN Equinox of the tip-tilt guide-star position %6.1f
I_TT-X Position of the guiding probe (X) %6.2f
I_TT-Y Position of the guiding probe (Y) %6.2f
I_TT-R Position of the guiding probe (R) %6.2f
I_TT-TH Position of the guiding probe (theta) %6 .2f
I_AOMODE AQO mode %3s
I_AO-WFS Wavefront sensor used for AO %10s
I_AD-GS Name of the A0 guide star %40s
I_A0-GSM Magnitude of the AQ guide star %3.1f
I_AO-GSB Band for the magnitude of the A0 guide star %3s
I_AD-EQN Equinox of the guide-star position %6.1f
I_A0-X Position of the guiding probe (X) %6.2f
I_AO-Y Position of the guiding probe (Y) %6.2f
I_AO-R Position of the guiding probe (R) %6.2f
I_AO-TH Position of the guiding probe (theta) %6.2f
I_UFNAME User assigned file name %40s
I_M-HAT  Status of mechanisms (hatch) HOME/OPEN/CLOSE %5s
I_M-SW Status of mechanisms (slit wheel) %10s
I_M-FM1  Status of mechanisms (flip mirror 1) HOME/22mas/60mas  %5s
I_M-FM2  Status of mechanisms (flip mirror 2) HOME/22mas/60mas %5s
I_M-CFW1 Status of mechanisms (camera filter wheel 1) %10s
I_M-CFW2 Status of mechanisms (camera filter wheel 2) %10s
I_M-CFW3 Status of mechanisms (camera filter wheel 2) %10s
I_M-FS Status of mechanisms (camera filter wheel 2) %20s
I_M-SFW  Status of mechanisms (spectrograph filter wheel) %30s
I_M-ECH Status of mechanisms (Echelle drive) %30s
I_M-XD Status of mechanisms (X-disperser drive) %30s
I_M-ECHE Hall sensor value of Echelle drive %10d
I_M-XDE Hall sensor value of X-disperser drive %10d
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Header Value

Key Word Comment Format
I_DMIN MIN DATA VALUE IN FILE %6d
I_DMAX MAX DATA VALUE IN FILE %6d
I_DMEAN MEAN DATA VALUE IN FILE %6 .2f
I_DIV Normalization value %3d
I_NSARRY Number of Sub Arrays %3d
I_ARIMIN x of Sub Arrays %ad
I_AR2MIN y of Sub Arrays %4d
I_ARIRNG wid of Sub Arrays héd
I_AR2RNG hgt of Sub Arrays héd
I_SUBAB  SubAB flag. O=off, 1=on %1d
I_CBMODE CB Mode is ARC_D %1d
I_SLCNT Number of Slow Counts %2d
I_GRCNT Global Reset Count. 1 cnt = 25 nsec %4d
I_BGRSTF Background Reset’s flag %2d
I_BGRSTT Background Reset’s msec %4d
I_BGRSTC Background Reset’s cnt %3d
I_GOSIM GO simulation flag. O=off, 1=on %1d

10.2.9 AO(Adaptive Optics) BN Y ¥ HE

Header Value

Key Word Format Type Comment

A_STATE s string AO 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 Y%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 AO pick-up mirror position IN,OUT,UNDEF
A_M1STAT Y%s string AO pick-up mirror state INIT,SIM,UNDEF
A_M1PULS %d integer A0 pick-up mirror pulses

A_ISTAT %s string VM Iris state INIT,SIM,UNDEF
A_TIPULS  %bd integer VM Iris pulses

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

A_TPULS  %5d integer GSAU theta pulses

A_FPULS %d integer GSAU focus pulses

A_CPULS %5d 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 YA double Ins. detector X zero point
A_IDYO Wt double Ins. detector Y zero point
A_GS_RA s string AO guide star RA

A_GS_DEC %s string AO guide star DEC

A_GS_MAG Yf double AO0 guide star magnitude

10.3 E&S3 (1998/09/09)

Ve

RRA—IE

E
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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 FiLTer 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 MEDjian 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
A7Z AZimuth Telescope
CAL CAlLibration 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
ZD 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
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10.4. FITS ~y %% v 7L

10.4 FITS "vw5H5> )L

BRI CIE 9135 FITS ~v ¥ —)L2 NOST ORI T 2 &A1 H B2V 645 23,
PiEEHPCcH D, BIERE SHBEV W (234 Hi2H),

10.4.1 CIAO(2003/12/31)

@® CIAO @ 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= ’CIAO ’ / The name of instrument

0BS-ALOC= ’0Observation’ / Allocation mode for Instrument
INS-VER = CIA0-HO1S02 / version of the instrument / control-soft
COMMENT

COMMENT

COMMENT *x*** Observation ik x

COMMENT

OBSERVER= ’CIAQ ’ / 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 = 720:40:48.382° / 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 4 / target Description

RADECSYS= ’FK5 ’ / The equatorial coordinate system

RA = 220:40:41.637° / 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 ****x Telescope Status *¥¥**

COMMENT

AZIMUTH = 89.92588 / Azimuth of telescope pointing
M2-TYPE = °CS_IR / 2nd mirror type

M2-TIP = ’0OFF ’ / 2nd mirror tip-tilt on-off

INSROT = -0.000 / Angle of instrument rotator

INST-PA = 49.760 / Offset 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 ¥

COMMENT

WCS-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value
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CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
PROJP1
PROJP2
LONGPOLE=
PC001001=
PC001002=
PC002001=
PC002002=
COMMENT

COMMENT

310.
19.
0.
0.

’RA---TAN’
’DEC--TAN’
’degree ’
’degree ’

R OOK

512
512
08782083
81363611
00000604
00000604

0.0
0.0
180.0

.00000000
.00000000
.00000000
.00000000

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

A N N

COMMENT ***** Environment Condition *k**

COMMENT
DOM-HUM
OUT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
OUT-PRS
WEATHER
C_VACUUM=
C_WATER1=
C_WATER2=
C_BNCTMP=
COMMENT

COMMENT

’Fare ’

4.2
4.1
277.25
277.65
1.50
7.40
622.10
622.10

999.99
-99.99
-99.99

57.86

COMMENT ***** Detector **xxx

COMMENT

DETECTOR=
DET-TMP
DET-TSD
GAIN

C_VGGCL
C_VDET
C_VDDUC
C_VBIAS
C_SLWCNT=
C_NDR =
C_GRSTNS=
DET-SMPL=
BIN-FCT1=
BIN-FCT2=
PRD-MIN1=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
DET-RST =
DET-NSMP=
COMMENT

COMMENT

’Alladin2’

>ARC_D ’

29.00
0.00
7.4
-3.25
-3.45
-3.75
0.30
12

6

800

e

1024
1024
12

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)
Weather condition

Vacuum inside dewar (torr)
Water flow rackl (1/min)
Water flow rack2 (1/min)
Optical bench tenperature (K)

N e

/ Name of the detector/CCD
/ Detector temperature

/ Standard deviation of detector temp. (K)
/ AD conversion factor

/ Vggel (v)

/ Vdet (v)

/ Vdduc (v)

/ Vdduc (v)

/ slow count

/ Non destructive readout
/ gloval reset count.

/ Sample method of detector

/ Binning factor of X axis

/ Binning factor of Y axis

/ Start x pos. of partialy read out

/ Start y pos. of partialy read out

/ x range of partialy read out

/ y range of partialy read out

/ Reset number before exposure

/ # of multiple sample in each exposure

COMMENT ***** General Optical Configuration ¥k

COMMENT

C_SHUTTR=
C_SHTPOS=
C_CoLX
C_COLY
FILTERO1=
C_FP0SO1=
FILTERO2=
C_FP0S02=
FILTERO3=
C_FP0S03=
C_CAMERA=
C_PIXSCL=
C_PXSCAL=
C_CAMPOS=
C_DETPOS=
COMMENT

COMMENT

’open ’

’block ’
’open ’
’none ’

’MRM ’

0
-21000
-192000
80000

0

21.7
22MAS

0
130000

/ Shutter OPEN/CLOSE

/ Shutter position (pulses)
/ Collimator lens x position (pix)
/ Collimator lens y position (pix)
/ Filter name/ID

/ Filter position (pulses)
/ Filter name/ID

/ Filter position (pulses)
/ Filter name/ID

/ Filter position (pulses)

/ Camera mode

/ Pixel scale (mas/pix)

/ Pixel scale (mas/pix)

/ Position of camera optics (pulses)
/ Detector stage position (mm)

COMMENT *x**** Adaptive Optics *x***

COMMENT

A_STATE =
A_APDAV =
A_LOOP =
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’0FF ’

UNDEF
241.1

/ AD state ALIVE,OFF
/ APD average counts
/ Loop state OFF,READ,DM,TT,ALL



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
A_GS_DEC
A_GS_MAG=

COMMENT

COMMENT

COMMENT #**** Coronagraph ki
COMMENT

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

0
19782

N N Y

C_OMASK = ’sapphire’ /
C_MSKDIM= UNDEF /
C_MSKPSX= UNDEF /
C_MSKPSY= UNDEF /
C_MSKPOS= /
C_STOPID= ’8mm ’

C_STPANG= 208.00 /
COMMENT

COMMENT

COMMENT ****x Spectroscopy *kkxx
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 sk**x
COMMENT
RETPLAT1=
C_RTPOS1=
C_RTAGL1=
C_RTOFS1=
RET-ANG1=
RETPLAT2=
C_RTP0OS2=
C_RTAGL2=
C_RTOFS2=
RET-ANG2=
RETPLAT3=
C_RTP0S3=
C_RTAGL3=
C_RTOFS3=
RET-ANG3=
C_POSSLT=
C_PSANG =
POLARIZ1=
POL-AGL1=
COMMENT
COMMENT %% FITS end skkkx
COMMENT

END

’0UT ’

’0UT ’

o
S

’0UT ’

[o¥eoNoNel [eXeoXoXe) [eXoNoNe)

S
[oNeoNoNel [eNeoXoXe) [eXeoNoXe)

R e S e N YN

o

’none ’

’none ’
0.0

10.4. FITS ~y %% v 7L

DM gain

TT gain

DM control matrix

TT control matrix

VM voltage(optical gain)

VM frequency

AD pick-up mirror position IN,OUT,UNDEF
AO pick-up mirror state INIT,SIM,UNDEF
AQ 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 occulting mask
mask diameter (mm)

mask position in X (pix)
mask position in Y (pix)
position of mask (pulses)

/ Identifier of the stop

position angle of the stop (deg)

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-ORIG=
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=
OBJECT =
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=
PRD-MIN2=

148

T
32
2

1024
1024
’Itoh ’
7099002
J# )
’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
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
JUTC )
’CIAO ’
’ dummy ’
’FK5 ’
’18:54:46.968°
’4+05:00:23.70°
2000.0
’18:54:46.968°
’4+05:00:23.70°
’Cassegrain’
’Cassegrain’
-0.025
’open
’open ’
4.11500
76.14
76.14
76.14
89.61928
’0FF ’
J# )

-152.886

’Aladdin2’
0.00
1.26

800
’ARC_D ’

’bigdog99.12°
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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



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_AO
C_AO-WFS
C_AO-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
OUT-WND
DOM-PRS
OUT-PRS
SEEING
WEATHER
EXTEND
TELESCOP
OBSERVAT=
0BS-ALOC
BLANK
BUNIT
BZERO
END

1024
1024
1.0000

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
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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 AO 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 O SpectroPolarimetry mode

1 2 3 4 5 6 7
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BITPIX
NAXIS

NAXIS1
NAXIS2
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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
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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=
OBJECT =
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=
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
EXP1TIME=
COADD
EXPTIME
COMMENT
COMMENT
COMMENT
SLIT
SLT-LEN
SLT-WID
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7099002
)# )
’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

OO

?1999-12-06"
’18:29:04.817°
’18:29:04.817°
’18:29:07.726°
’08:29:04.817°
’13:07:34.101°
51518.77020055
JUTC )
’CIAQ i
’ 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

1.0000

’none ’
0.000
0.000
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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



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_AO
C_AO-WFS
C_AO-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
OUT-PRS
SEEING
WEATHER
EXTEND
TELESCOP:
OBSERVAT=
0BS-ALOC=
BLANK
BUNIT
BZERO
END

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
0
0
-99.99
’unknown ’
0
-99.99
-99.99
’ver9908 ’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’
F
’SUBARU
’NAOJ ’
’Observation °’
32768.00
’ADU ’
0.00
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NN
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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 retarder platel

Identifier of the
Position angle of
Position angle of

retarder plate2
retarderl
retarder?2

Name of the polarizer
Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
A0 tip-tilt on/off

Frequency of AO 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 D Spectroscopy mode
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SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
OBSERVER:
PROP-ID
DATASET
FRAMEID
EXP-ID
0BS-MOD
DATA-TYP:
DISPAXIS=
WCS-0RIG=
CRPIX1
CRPIX2
CRVAL1

T
32
2
1024
1024
’Itoh ’
7099002
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’CIAA00000249°
’CIAE00000434°
’Imaging °’
’0BJECT
1
’SUBARU Toolkit’
512
512
283.69570000
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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
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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
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
PRD-MIN2
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
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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
7UTC )
’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 ’
J# )
J# )
-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
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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)



COMMENT

RETPLAT1=
RETPLAT2=
RET-ANG1=
RET-ANG2=
POLARIZ1=
POL-ANG =
COMMENT

COMMENT

COMMENT

C_AO =
C_AO-WFS=
C_AO-TIP=
C_AO-FRE=
COMMENT

COMMENT

COMMENT

C_OMASK =
C_LYOTST=
C_LYOANG=
C_CAMERA=
C_BNCTMP=
C_COLX =
c_CcoLy =
C_VACUUM=
C_SHUTTR=
C_DETPOS=
C_WATER1=
C_WATER2=
INS-VER =
DOM-HUM
0UT-HUM
DOM-TMP
0UT-TMP
DOM-WND
OUT-WND
DOM-PRS
0UT-PRS
SEEING

WEATHER
EXTEND

TELESCOP:
OBSERVAT=
0BS-ALOC=
BLANK
BUNIT
BZERO
END

’none ’
’none ’
0.000
0.000
’none ’
0.00
’0ff ’
0.00000
’unknown °’
-99
’1.5 ’
’MTK8 ’
31
’PIM ’
296.68
0
0
-99.99
’unknown °’
0
-99.99
-99.99
’ver9908 ’
33.0
14.5
277.95
280.85
0.10
4.40
622.90
622.90
0.0000
’Clear ’
F
’SUBARU
’NAOJ ’
’Observation ’
32768.00
’ADU ’
0.00

N N

N N
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Identifier of the retarder platel
Identifier of the retarder plate2
Position angle of retarderl
Position angle of retarder2

Name of the polarizer

Position angle of polarizer

On or off of adaptive optics
Sigma of deformable mirror
A0 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 CIAQ 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

10.4.2 COMICS(2003/12/31)

@® COMICS @ Imaging mode
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BITPIX
NAXIS
NAXIS1
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NAXIS3
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COMMENT
COMMENT
FRAMEID
EXP-ID
0BS-ALOC
COMMENT
OBSERVER=
PROP-ID =
OBSERVAT=
TELESCOP=
INSTRUME=
INS-VER
DETECTOR:
COMMENT
FOC-POS
TELFOCUS=

T
32
4
320
100
102
1

F

/

/
/
/
/
/
/
/

Standard FITS format
# of bits per pixel
of axis in frame

# of pixels/row

# of pixels/row

# of pixels/row

# of pixels/row

ASCII Extension Table

? 4++++++++++++++++++ SUBARU COMMON’

H

’COMA00041887°
’COME00041887°
’Observation ’
)

/
/
/

’COMICS
‘011424 ’
’NAQJ

’Subaru
’COMICS
’2001-09-29

’Si:As IBC-104 SG
)

NN

’Cassegrain ’
’Cassegrain

---- About This DATA’
Data Serial Num of COMICS A-sequence
Exporsure ID
Allocation Mode
---- Observation ID’
>/ Observers
Proposal ID
/ Observatory
’ / Telescope name
/ Instrument
’ / Version of the instrument
/ Name of the detector/CCD
---- Telescope Settings’
Focus where the instrument is attached
/ Focus where a beam is reachable
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FOC-LEN = 100000.111 / Focal length of the telescope (mm)
FOC-VAL = 0.786 / Encoder value of the focus unit (mm)
INSROT = 48.342 / Instrument Rotator angle (deg)

INST-PA = 0.000 / Instrument Rotator P.A. (deg)

AUTOGUID= °’OFF ’ / Auto Guider on/off

M2-TYPE = ’CS_IR ° / Type of the Secondary Mirror (Opt/IR)
M2-TIP = ’CHOPPING’ / 2nd Mirror tip-tilt on/off

M2-ANG1 = -0.960 / 2nd Mirror Angle-1

M2-ANG2 = 2.107 / 2nd Mirror Angle-2

M2-P0S1 = -3.386 / 2nd Mirror Position-1

M2-P0S2 = -1.542 / 2nd Mirror Position-2

COMMENT = ? Size, Coordinate etc..’

DETPXSZ1= 0.0500 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.0500 / Detector pixel size in axis2 (mm)
CDELT1 = 0.00003611 / X Scale projected on detector (#/pix)
CDELT2 = 0.00003611 / Y scale projected on detector (#/pix)
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
CRPIX1 = 185.0 / Reference pixel in X (pixel,IMG)

CRPIX2 = 46.0 / Reference pixel in Y (pixel,IMG)

CRVAL1 = 68.97903333 / Physical value of the reference pixel X
CRVAL2 = 16.50808333 / Physical value of the reference pixel Y
PROJP1 = 0.0 / Projection type of the first axis
PROJP2 = 0.0 / Projection type of the second axis
PC001001= 0.00000000 / Pixel Coordinate translation matrix
CD1_1 = 0.00000000 / Pixel Coordinate translation matrix
PC001002= 1.00000000 / Pixel Coordinate translation matrix
CD1_2 = -0.00003611 / Pixel Coordinate translation matrix
PC002001= 1.00000000 / Pixel Coordinate translation matrix
Ch2_1 = -0.00003611 / Pixel Coordinate translation matrix
PC002002= 0.00000000 / Pixel Coordinate translation matrix
CD2_2 = -0.00000000 / Pixel Coordinate translation matrix
BSCALE = 1.00000000 / Real=fits-value*BSCALE+BZERO

BZERO = 0.00000000 / Real=fits-value*BSCALE+BZERO

BUNIT = ’ADU ’ / Unit of original pixel values

BLANK = 0 / Value used for NULL pixels

WCS-O0RIG= ’comics20001209 ’ / Origin of the WCS value
COMMENT = °> (So far, WCS parameters may be incorrect?)’

COMMENT = ° (dummy) *

COMMENT = ° Date’

TIMESYS = ’UTC ’ / Time System used in the header. UTC fix.
DATE-0BS= ’2011-10-12’ / yyyy-mm-dd UTC obs start date

UT = 713:53:29.000° / HH:MM:SS.SSS Universal Time

HST = ’03:53:29.000° / HH:MM:SS.SSS HST 7

UT1-UTC = -0.36211000 / UT1-UTC

LST = ’04:54:28.982’ / HH:MM:SS.SSS LST

MJD = 52924 .57880368 / Modified Julian Date

COMMENT = ° Object’

DATA-TYP= ’0BJECT ’ / Type of this data
RADECSYS= ’FKb5 ’ / The equatorial coordinate system
OBJECT = ’Nandesuka ’ / Target Description
EQUINOX = 2000.0 / Equinox

RA = ’04:35:54.968° / HH:MM:SS.SSS RA pointing (given EQ)
RA2000 = ’04:35:54.968° / HH:MM:SS.SSS RA pointing (J2000)

DEC = ’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (given EQ)
DEC2000 = ’+16:30:29.10° / +/-DD:MM:SS.SS DEC pointing (J2000)
AZIMUTH = 229.43447 / Azimuth of telescope pointing (degree)
ALTITUDE= 84.97427 / Altitude of telescope pointing(degree)
AIRMASS = 1.004 / Air Mass

ZD = 5.02632 / Zenith Distance

SECZ = 1.004 / SEC(Zenith Distance)

LONGPOLE= 180.0 / The North Pole of standard system (deg)
COMMENT = ° COMICS Optics’

0BS-MOD = ’imaging ’ / Observation Mode
FILTERO1= ’H13 >/ Filter name/ID (pre-opt filter-1)
FILTERO2= ’H21 >/ Filter name/ID (pre-opt filter-2)
FILTERO3= ’F11C24.50W2.20 ’ / Filter name/ID (img-opt filter)
FILTERO4= ’L0O2L20I >/ Lens name/ID (img-opt)
DISPERSR= ’GO1L10L ’ / Identifier of the disperser used
SLIT = ’S01W000 ’ / Identifier of the slit
SLT-LEN = 39.600 / Length of the slit used

SLT-PA = 0.0 / Slit Position Angle (degree)

SLT-WID = 0.000 / Width of the slit used

SLTCPIX1= 120.0 / Slit center projected on detector(pix)
SLTCPIX2= 160.0 / Slit center projected on detector(pix)
COMMENT = ° COMICS Detector’

EXPTIME = 0.026 / 1 exposure integration time per exp(sec)
DET-TMP = 4.82 / Detector temperature (K)

GAIN = 350.000 / AD conversion factor (electron/ADU)
PRD-MIN1= 1 / Start X pos. of partialy read out (pix)
PRD-MIN2= 1 / Start Y pos. of partialy read out (pix)
PRD-RNG1= 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_IMCS00= ’84.2 >/ COMICS IMAGING CHIP CSOO CURRENT
Q_IMCS02= ’168.3 >/ COMICS IMAGING CHIP CSO2 CURRENT
Q_IMCS03= ’147.3 ’ / COMICS IMAGING CHIP CSO3 CURRENT

Q_DETST = ’100000 / Detector Readout Status
Q_CLKFL = ’/home/comlcs/cbln/clk/clkgen/013/c030 00030.001.03° / Macro File
Q_PIXTIM= 30 / Clock duration for a pixel (0.1lus)
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 0: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 ?D 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-P0OS1
M2-P0S2
COMMENT
DETPXSZ1=
DETPXSZ2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CRPIX1
CRPIX2
CRVAL1
CRVAL2
PROJP1
PROJP2
PC001001
CD1_1
PC001002

Q
o
N
[
[

CD2_2
BSCALE
BZERO
BUNIT
BLANK
WCS-0RIG
COMMENT
COMMENT
COMMENT
TIMESYS
DATE-0BS
UT

HST
UT1-UTC
LST

MJD
COMMENT
DATA-TYP=
RADECSYS=
OBJECT
EQUINOX
RA
RA2000
DEC
DEC2000
AZIMUTH
ALTITUDE
ATRMASS
ZD

SECZ
LONGPOLE
COMMENT
0BS-MOD
FILTERO1=
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F / ASCII Extension Table
) 4ttt t++++++++ SUBARU COMMON®
)

>COMA00044302°
’COME00044301°

’Observation ’
J

About This DATA’

Data Serial Num of COMICS A-sequence
Exporsure ID

Allocation Mode

’COMICS ’
‘011111 ’
’NAOJ

’Subaru

’COMICS
’2001-09-29
’Si:As IBC-104 SG
)

NN NN

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)
’O0FF ¢ / 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
’ 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)
115.0 / 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° / yyyy-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 7
-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)



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
PRD-MIN2=
PRD-RNG1=
PRD-RNG2=
BIN-FCT1=
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_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=

’H21
’HO1
’LO1L10I
’GO1L10L
’S02W160

H

39.600 /
0.0 /
0.330 /
120.0 /
160.0 /

--- Spectroscopy only’
1

7500.0000
13500.0000
10500.0000

0.301
5.56
350.000
1

1

336

241

1

1

N e N NN

’Fare

0.42
0.10
8.20
273.75
274.75
7.3
6.8
623.30
623.30

NN
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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

Length of the slit used

Slit Position Angle (degree)

Width of the slit used

Slit center projected on detector(pix)

Slit center projected on detector(pix)

NSNS

Dispersion Axis in frame
Shortest wavelen (nm)
Longest wavelen (nm)
Central wavelen (nm)
---- 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)
---- 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)

) 44+++++++++++++++++ COMICS ORIGINAL®

H

’blindslit
)

>/

’WO5KBr

H]

>/
1420 /
1775 /
24335 /

> (Not yet
’unknown
’4.82
’unknown
’unknown
’unknown
’unknown
’unknown
’5.56
’30.97

J

completed
)

’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.
7127.

WNOTwWNN

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

--—-— Type of the data’

type of this data spec/img/slitview
—---- Pre-Optics’

Entrance Window

Pulse count of 1st mir. outer frame
Pulse count of 1st mir. inner frame
Grating Position in pulse

---— 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 P0S-5

COMICS COLD FINGER TEMP SPEC

COMICS OPTICS TEMP

---- 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 BIAS9 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=
Q_SPCS40=
Q_SPCS42=
Q_SPCS43=
Q_DETST =
Q_CLKFL
Q_PIXTIM=
Q_RRSTRT
Q_CHWB
Q_CHEB
Q_CHCN
Q_CHAM
Q_CHOP
Q_CTYPE
Q_YSTRT
Q_1EXP
Q_1FRAME
COMMENT
Q_CHTHRW
Q_CHDEG
COMMENT
Q_GETVER=
END

’148.7
’85.0
’127.5
’127.5
’100101

TIEBBERD FITS ¥ — 7 — FREEH

/ COMICS SPECTROSCOPY CHIP CS33 CURRENT
/ COMICS SPECTROSCOPY CHIP CS40 CURRENT
/ COMICS SPECTROSCOPY CHIP CS42 CURRENT
/ COMICS SPECTROSCOPY CHIP CS43 CURRENT

/ Detector Readout Status

’/home/comlcs/cbln/clk/clkgen/o13/c050 00150.001.00° / Macro File

150 /

RO R BWNR

0.301
0.904

Clock duration for a pixel (0.1us)
Reset Row Start Width (ND)

Wipe Exporsure Number in a Chop-beam
Exporsure Number in a Chop-beam
Chopping Number in this file

Add Mode O0:RAW 1:ADD 2:ECO

Chopping ON=1 OFF=0

Readout Region Y start
Integration time per exp. (sec) = EXPTIME
Integration time per frame(co-added) (sec)

H

15.00
29.51

CHOPPING’
Chopping Throw
Chopping Degree

’4.24

FITS VERSION’

/
/
/
/
/
/
; Clock Type 0-9
/
/
/
/
/ FITS header VERSION

10.4.3 FOCAS(2003/12/31)
@® FOCAS @ Imaging mode

2

3

4 5 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
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JIN )
89.
89.
89.
187.
187.
187.

’DS000 ’

’+19:47:44.55°

’+19:47:44.55°

’DS000 ’

7# )

’FOCAS ’

’0FF ’

)Dpt )

T

16

2

683
4095

F
-0.040
-0.040
-0.040

1.000
1.000
1.000
95466
95466
95466
02641
02641
02641

29.3
29.3
29.3
620.30
620.30
620.30
274.95
274.95
274.95

2000.0
20

658
4095

-0.14
2.110
-0.0
-0.0
-0.0
0.6

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 FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
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)

N N N N NN



OBJECT =
0BS-ALOC=
OBSERVER:
0BS-MOD
0UT-HUM
OUT-HSTR:
OUT-HEND=
OUT-PRS =
0UT-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-MIN2=
PRD-RNG1=
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

’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
-0.37139
’Fare ’
0.04534
0.04534
0.04534
3
1
-32768
1.000000
>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
1
2049
4095
’08:51:24.109°
?SCFCSLLCO08’

300.00

[eXeoloNeoNe)
[ e NeoXe)

JUTC )
’16:47:06.231°
’16:47:06.231°
’16:47:06.244°
550.0000
655.0000
655.0000
132.85044861
19.79570770
-34.0

/
/

10.4. FITS ~y %% v 7L

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 (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)
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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
chD1_1 = 0.31140000 / Pixel Coordinate translation matrix
CD1_2 = 0.00000000 / Pixel Coordinate translation matrix
CDh2_1 = 0.00000000 / Pixel Coordinate translation matrix
CD2_2 = 0.10380000 / Pixel Coordinate translation matrix
F_FCSMOD= ’SPEC ? / Comment. ..

F_WIPE = °NORMAL ° / CCD Wipe Rate

F_READ = ’NORMAL ° / CCD Readout Rate

C2VAL1 = 132.85045417 / Physical value of the ref. pixel X (degree)
C2VAL2 = 19.79570833 / 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 @ ImagingPolarimetry 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 = 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

ATRM-END= 1.000 / Air mass at exposure end

ALTITUDE= 89.93379 / Altitude of telescope pointing (degree)
ALT-STR = 89.93379 / Altitude at start exposure (degree)
ALT-END = 89.93379 / Altitude at exposure end (degree)
AZIMUTH = 89.99576 / Azimuth of telescope pointing (degree)
AZ-STR = 89.99576 / Azimuth angle at exposure start (degree)
AZ-END = 89.99576 / Azimuth angle at exposure end (degree)
DATASET = ’DS000 ’ / ID of an observation dataset

DEC = ’+19:49:08.67° / DEC of pointing (+/-DD:MM:SS.SS)

DOM-HUM = 5.8 / Humidity measured in the dome

DOM-HSTR= 5.8 / Humidity in the dome at exp. start (%)
DOM-HEND= 5.8 / Humidity in the dome at exp. end (%)
DOM-PRS = 621.10 / Atmospheric pressure in the Dome (hpa)
DOM-PSTR= 621.10 / Dome Atm. pressure at exp.start (hpa)
DOM-PEND= 621.10 / Dome atm. pressure at exposure end (hpa)
DOM-TMP = 276.35 / Temperature measured in the dome (K)
DOM-TSTR= 276.35 / Temp. in the dome at exp. start (K)
DOM-TEND= 276.35 / 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= 1 / 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 = ’FCSE00020026’ / ID of the exposure this data was taken
FOC-POS = ’# ’ / Focus where the instrument is attached
FOC-VAL = 1.11 / Encoder value of the focus unit (mm)
GAIN = 1.910 / AD conversion factor (electron/ADU)
INSROT = 0.0 / Typical inst. rot. angle at exp.(degree)
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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
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001
PC001002=

0.0
0.0
0.6
’FOCAS ’
’0FF ’
) Dpt )
’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°
’23:23:27.924°
’23:23:52.985°

52440.67187500
52440.67187500
52440.67578125
1
1
2047
4095
’23:23:37.303°
’SCFCMS0120°
7UTC )
’16:10:18.130°
’16:10:18.130°
’16:10:43.123°
350.90542917
19.81907500
1964.0
2043.0
0.00002883
0.00002883
0.01113497
0.99993800

N N e N

10.4. FITS ~y %% v 7L

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: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
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
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PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CD1_1
CDh2_1
CD1_2
CD2_2
F_FCSMOD
F_WIPE
F_READ =
WCS-0RIG=
RADECSYS=
END

@ FOCAS @ Spectroscopy mode
1 2 3 4

-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 ’

B

TIEBBERD FITS ¥ — 7 — FREEH

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

5 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
OBJECT
0BS-ALOC=
OBSERVER=
0BS-MOD =
OUT-HUM =
OUT-HSTR=
OUT-HEND=
OUT-PRS =
OUT-PSTR=
OUT-PEND=
OUT-TMP =
OUT-TSTR=

162

T
16
2
683
4095
F
-0.040
-0.040
0.030

JIN )
1.000
1.000
1.000
95366
95366
95365
52454
52454
52454

89.
89.
89.
328.
328.
328.
’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
’FCSE00046259°
7# )
-0.14
2.110
-234.4
-234.4
-234.4
0.6
’FOCAS ’
’OFF ’
)Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
’SPEC ’
18.3
18.3
17.6
620.10
620.10
620.10
276.65
276.65

e N N N N Y

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 FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
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)



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-MIN2=
PRD-RNG1=
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

LONGPOLE
CTYPE1
CTYPE2
CUNIT1
CUNIT2

276.65
2.40
2.40
2.40
’011426
’08:36:27.242°
’08:36:27.242°
1.000
1.000
1.000
0.00
’Subaru ’
’Cassegrain’
0.600
0.600
0.600
-0.37139
’Fare ’
. 04634
.04634
.04634
3
1
-32768
1.000000

[eXoXe)

’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’
0.0
0.0
300.000
-0.6
0.5
)UTC bl
’16:32:15.649°
’16:32:15.649°
’16:32:20.897°
550.0000
655.0000
655.0000
129.11351013
19.87920570
-34.0
2041.0
0.10380000
0.10380000
1.00000000
0.00000000
0.00000000
1.00000000
180.00000
’RA---TAN’
’WAVELENGTH’
’degree ’
Jmn J

N e e N N N T

10.4. FITS ~y %% v 7L

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

Units used in both CRVAL1 and CDELT1
Units used in both CRVAL2 and CDELT2

163



10. TIEBEE%RD FITS ¥ —v7 — FEEEsH

CD1_1 = 0.31140000 / Pixel Coordinate translation matrix
CD1_2 = 0.00000000 / Pixel Coordinate translation matrix
CD2_1 = 0.00000000 / Pixel Coordinate translation matrix
CD2_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-ORIG= ’SUBARU Toolkit’ / Origin of the WCS value

RADECSYS= ’FKb5 ’ / The equatorial coordinate system

END

@ FOCAS 9D 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
ATRM-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= ’0Observation’ / 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
PRD-MIN1
PRD-MIN2=
PRD-RNG1=
PRD-RNG2
RA2000
SLIT
TIMESYS
uT
UT-STR
UT-END
CRVAL1
CRVAL2
CRPIX1
CRPIX2
CDELT1
CDELT2
PC001001
PC001002=
PC002001=
PC002002=
LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CDh1_1
CD2_1
CD1_2
CD2_2

24.5
24.4
621.30
621.30
621.30
275.45
275.45
275.45
1.10
1.10
1.20
’o11111 2
’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
’O0BJECT
’2011-01-30"
’+00:15:12.23°
PMIT ’
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°
’22:39:56.621°
’22:40:27.333°

52941.27299971
52941.27299971
52941.27335420

59
1
2047
4095
’22:17:50.291°
?SCFCMS0146°
JUTC )
’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

10.4. FITS ~y %% v 7L

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: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
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
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10.

F_FCSMOD=
F_WIPE =
F_READ =
WCS-0RIG=
RADECSYS=
END

’IMAG_MOS’
’FAST ’
’FAST ’
’SUBARU Toolkit’
’FK5 ’

/
/
/
/
/

TIEBBERD FITS ¥ — 7 — FREEH

Comment. ..

CCD Wipe Rate

CCD Readout Rate

Origin of the WCS value

The equatorial coordinate system

@® FOCAS @ SpectroPolarimetry mode

1 2 3 4 5 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
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=
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T

16

2

683
4095

F
0.010
0.010
-0.040

o
=

1.000
1.000
1.000
93134
93134
93134
99809
99809
99809

89.
89.
89.
89.
89.
89.
’DS000 ’
’+19:49:18.12°
’+19:49:18.12°
15.1
15.1
15.1
622.80
622.80
622.80
277.85
277.85
277.85
0.10
0.10
0.00
2000.0
20
1
658
4095
’FCSE00045147°
J# )

-0.14
2.110
-139.7
-139.7
-139.7
-49.4
’FOCAS ’
’0FF ’
) Dpt )
’DOMEFLAT’
’Observation’
’FOCAS ’
’SPEC_POL’
14.1
14.1
14.3
622.80
622.80
622.80
278.55
278.55
278.55

’o11117
’18:54:11.499°
’18:54:11.499°
1.000
1.000

N T 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 FK5 (years)

EFP-MIN1 Start X pos. of effective area (pix)
EFP-MIN1 Start Y pos. of effective area (pix)
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



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-MIN2=
PRD-RNG1=
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

LONGPOLE
CTYPE1
CTYPE2
CUNIT1
CUNIT2
CD1_1
CD1_2
CD2_1
CD2_2
F_FCSMOD
F_WIPE
F_READ
C2VAL1
C2VAL2

1.000
0.00

’Subaru ’

’Cassegrain’

0.600
0.600
0.600
-0.35797

’Fare ’
.06866
.06866
.06866
3
1
-32768
1.000000

[eXeoXe)

’ADU ’
32768.000000
’DOMEFLAT’
’2011-11-05"
’+19:49:18.12°
’MIT ’
1
0.015000
0.015000
-99.800003
2
’SCFCGRMBO1’
11.0
’NONE ’
’SCFCFLSY4T7’
’NONE ’
’FCSA00045147°
’18:22:13.842°
’18:22:13.842°
’18:22:25.333°
’18:54:04.099°
’18:54:04.099°
’18:54:15.621°
52917.18210051
52917.18210051
52917.18223351

59
1
2049
4095
’18:54:11.499°
?SCFCSLP004°
0.0
0.0
300.000
49.4
0.5

IUTC )

’04:22:13.842°

’04:22:13.842°

’04:22:25.333°

550.0000
655.0000
655.0000
283.54791260
19.82169914
-34.0
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_POL’

’NORMAL °

’NORMAL °

283.54791250
19.82170000

N e N Y

10.4. FITS ~y %% v 7L

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

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)
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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= -0.75883953 / Pixel Coordinate translation matrix
P2001002= 0.65127764 / Pixel Coordinate translation matrix
P2002001= -0.65127764 / Pixel Coordinate translation matrix
P2002002= -0.75883953 / 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 ® ASCII Table Extension ¥~ 7L~y ¥ & 5 —%
(Imaging and Spectroscopy mode) (73 @ BURTIEHMS NLTH 2w, )

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 = 107 / # of characters per row

NAXIS2 = 3 / # of rows

PCOUNT = 0 / No "random" parameters

GCOUNT = 1 / Only one group

TFIELDS = 11 / # of fields in one row

EXTNAME = ° ’ / Name of this table

TTYPE1 = ’SLT-ID ° / S8lit ID of mask design in CAD data
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 = ’SLTC-RA ° / RA of slit center

TBCOL4 = 22 / start column of this field (= 22)
TFORM4 = ’A12 ’ / character (format is HH:MM:SS.SSS)
TTYPES = ’SLTC-DEC’ / DEC of slit center

TBCOL5 = 35 / start column of this field (= 35)
TFORM5 = ’A12 ’ / character (format is +/-DD:MM:SS.SS)
TTYPE6 = ’SLT-LEN °’ / Slit length (Semi-major-axis for ELLIPSE)
TBCOL6 = 48 / start column of this field (= 48)
TFORM6 = ’F5.1 ’ / float

TUNIT6 = ’arcsec °’ / unit of 6th column

TTYPE7 = ’SLT-WID ° / Slit width (Semi-minor-axis for ELLIPSE)
TBCOL7 = 54 / start column of this field (= 54)
TFORM7 = ’F5.1 ’ / float

TUNIT7 = ’arcsec / unit of 7th column

TTYPE8 = ’SLT-PA ° / Position angle of slit

TBCOL8 = 60 / start column of this field (= 60)
TFORM8 = ’F5.1 ’ / float

TUNIT8 = ’degree / unit of 8th column

TTYPE9 = ’SLT-SHP °’ / Shape of cutting slit

TBCOL9 = 66 / start column of this field (= 66)
TFORM9 = ’A9 ’ / character (ELLIPSE, RECTANGLE)
TTYPE10 = ’SLT-0OPEN’ / Cutting shape is open or not, open is T(rue).
TBCOL10 = 76 / start column of this field (= 76)
TFORM10 = ’A1l ’ / logical (T or F)

TTYPE11 = ’0BJECT ° / Name of observed

TBCOL11 = 78 / start column of this field (= 78)
TFORM11 = ’A30 ’ / character

TNULL11 = ° >/ null data for this column
END

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345

1 102.10 110.79 12:35:39.940 +42:05:30.82 13.8 0.2 0.0 RECTANGLE T
52 1053.05 2090.23 12:35:44.555 +42:08:09.56 150.0 0.2 0.0 RECTANGLE T FOCAS123545+4208
1894 3179.93 3565.33 12:35:59.109 +42:11:12.74 18.0 0.2 0.0 RECTANGLE T
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@® FOCAS ® ASCII Table Extension ¥~ 7L~y #& 57—%
(ImagingPolarimetry and SpectroPolarimetry mode) (JEE : BHR TN E NT0ZR0, )

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

TTYPE1L = ’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 4 / 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)
TFORMS = ’F7.2 ’ / float

TUNITS = ’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-0OPEN’ / Cutting shape is open or not, open is T(rue)
TBCOL14 = 108 / start column of this field (= 108)
TFORM14 = °A1l ’ / 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 2 3 4 5 6 7 8 9 0 1 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

3 6 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

2

4

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=
PC002002=
BIN-FCT1=
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=
OBJECT =
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

170

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
1.00000000
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
)nm )
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°
IUTC )

52929.67541865
52929.67541852
52929.67541877

1.000

N e N e N N e N N N

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 CRVAll 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 FK5 (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

ATRMASS = 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= ’NAOJ ’ / Observatory

TELESCOP= ’SUBARU / Telescope

0BS-ALOC= ’Observation’ / Allocation mode (OBSERVATION/STAND-BY)
TELFOCUS= ’NASMYTH-OPT’ / 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-A01 = 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-O0THR= ’YES ’ / Use of the other CCD in this mosaic

COMMENT /SHUTTERS
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H_SHUTTR= ’O0PEN ’ /
H_HARTMN= ’ALL-OPEN’ /
COMMENT /COLLIMATOR MIRROR
H_COLLIM= ’BLUE ’ /
H_CLPSTN= -5.18 /
H_CLFOCL= 3396.51 /
COMMENT /ECHELLE GRATING
H_ECONST= 31.60 /
H_EBLAZE= 70.30 /
H_EEPSRN= 6.00 /
H_EGAMMA= 0.00 /
H_EROTAN= 0.40031 /
COMMENT /CROSS DISPERSER GRATING
H_CROSSD= ’BLUE ’ /
H_CCONST= 400.000 /
H_CBLAZE= 4.760 /
H_CEPSRN= 0.00 /
H_CGAMMA= 45.00 /
H_CROTAN= 4.74961 /
COMMENT /CAMERA

H_CMRFL = 770.85 /
COMMENT /Detector Focusinig Unit
H_FOCUS = 0.71001 /
H_PITCH = -0.00000 /
H_YAWING= -0.05000 /
H_DETROT= -0.99986 /
COMMENT /I2Cell and Light Monitor
H_I2CELL= ’NOUSE °’ /
H_LM = "NOUSE °

H_I2TEMP= 0.0
H_LMINTG= 0.0
H_I2P0S = ’UNKNOWN °

H_LMPOS = ’UNKNOWN °’

H_ETMP1 = 5.1/
H_ETMP2 = 5.1/
H_SUPER = ’NONE ’ /

COMMENT /Auto Guider (offset guid
H_AG-0BJ= °’ ’

H_AG-ORA= ° ’ /
H_AG-0DE= ° ’ /
H_AG-RA =~ ’ /
H_AG-DEC= ’ ’ /
H_GAIN1 = 1.628 /
H_GAIN2 = 1.615 /
H_OSMIN1= 1025 /
H_OSMAX1= 1124 /
H_OSMIN2= 1/
H_OSMAX2= 4100 /

HISTORY File modified by user °’
END

XTENSION= °TABLE °’ /
BITPIX = 8/
NAXIS = 2/
NAXIS1 = 72 /
NAXIS2 = 45 /
PCOUNT = o/
GCOUNT = 1/
TFIELDS = 12 /
TTYPEL = ’ORDER ° /
TBCOL1 = 1/
TFORM1 = °I3 ) /
TTYPE2 = ’X-MIN ° /
TBCOL2 = 5/
TFORM2 = ’I4 ) /
TUNIT2 = ’PIXEL ° /
TTYPE3 = ’Y-MIN ° /
TBCOL3 = 10 /
TFORM3 = ’I4 ) /
TUNIT3 = ’PIXEL ° /
TTYPE4 = ’WL-MIN ° /
TBCOL4 = 15 /
TFORM4 = ’F8.3 > /
TUNIT4 = ’nanometer’ /
TTYPES = °X-CEN /
TBCOLS = 24 /
TFORM5 = ’I4 ’ /
TUNIT5 = °PIXEL °’ /
TTYPE6 = ’Y-CEN ° /
TBCOL6 = 29 /
TFORM6 = ’I4 ’ /
TUNIT6 = ’PIXEL ° /
TTYPE7 = ’WL-CEN ° /
TBCOL7 = 34 /

172
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Entrance shutter (OPEN, CLOSE)
Hartmann shutter (U-OPEN,L-0PEN,ALL-OPEN,ALL-CL

Collimator (BLUE, RED)
Collimator position (mm)
Collimator focal length (mm)

Ruling pitch (grooves/mm)

Blaze Angle (degree)

Offset Angle of the Incident Beam (degree)
(degree)

Echelle Rotation Angle (degree)

Cross Disperser (BLUE, RED, MIRROR, NIR)
Ruling pitch (grooves/mm)

Blaze Angle (degree)

Offset Angle at Blaze Wavelengths (degree)
(degree)

Cross Disperser Rotation Angle (degree)

Camera focal length (mm)

Focusing unit position (mm)

Focusing unit pitching angle (degree)
Focusing unit yawing angle (degree)
Rotation angle of the detector unit (degree)

I2 Cell Mode (USE/NOUSE)

Nasmyth Temperature 1 (Kelvin)

Nasmyth Temperature 2 (Kelvin)

Super Resolution Mode (P0S1, P0S2, NONE)
er)

RA of the guide object

Dec of the guide object

RA of the tracked pos. on the slit guide pos.
Dec of the tracked pos. on the slit guide pos.
Readout gain of left (smaller X) side of CCD
Readout gain of right (larger X) side of CCD
Start of overscan region for AXIS1

End of overscan region for AXIS1

Start of overscan region for AXIS2

End of overscan region for AXIS2

hdsuser’ with fv on 2001-10-12T04:43:56

Table extension

8-bits per "pixel"

simple 2-D matrix

No. of characters per row
The number of rows (= )

No "random" parameters

Only one group

There are 12 fields per row
Order number

starting column

Data format

X-position of the blue-end of the order (pixel)

Y-position of the blue-end of the order (pixel)
Blue-end wavelength of the order (mm)
X-position of the center of the order (pixel)
Y-position of the center of the order (pixel)

Center wavelength of the order (nm)



TFORM7
TUNIT7
TTYPE8
TBCOL8
TFORM8
TUNIT8
TTYPEQ
TBCOL9
TFORM9
TUNITO
TTYPE10
TBCOL10
TFORM10
TUNIT10
TTYPE11
TBCOL11
TFORM11
TUNIT11
TTYPE12
TBCOL12
TFORM12
TUNIT12
END

197
196
195
194
193
192
191
190
189
188
187
186
185
184
183
182
181
180
179
178
177
176
175
174
173
172
171
170
169
168
167
166
165
164
163
162
161
160
159
158
157
156
155
154
153

RRRPRPRERRRARRRERRRERRRBERPBRRPBRERRRARRBERRRRRERRRBRRRBERRRBRERRRRRB B RB

’F8.3

H

’nanometer’

’X-MA

’I14
’PIXE
’Y-MA
’14
’PIXE
’WL-M

’F8.3

X

L
X

L
AX

)

H
B
)

)

)

)

)

’nanometer’

>SLIT INCLINATION’

’F5.5
’degr

ee

)

’DISPERSION’

’F5.3

)

’nm/pixel’

39
73
108
143
178
214
250
286
323
360
398
436
474
513
552
592
632
673
714
755
797
840
883
926
970
1015
1060
1105
1151
1198
1245
1293
1341
1390
1439
1490
1540
1592
1644
1697
1750
1804
1859
1914

298.
300.
301.
303.
304.
306.
308.
309.
311.
313.
314.
316.
318.
319.
321.
323.
325.
326.
328.
330.
332.
334.
336.
338.
340.
342.
344.
346.
348.
350.
352.
354.
356.
358.
361.
363.
365.
367.
370.
372.
374.
377.
379.
382.
384.

714
238
778
333
905
493
098
719
358
014
688
380
090
819
566
333
120
926
752
599
467
356
267
199
154
132
133
157
205
278
375
498
646
821
022
251
507
792
105
447
820
222
656
121
619

2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048

43

48

53

62

68

N D N

52 300.

86 302.
120 303.
155 305.
190 307.
226 308.
262 310.
298 311.
335 313.
372 315.
409 316.
447 318.
485 320.
524 322.
563 323.
603 325.
643 327.
683 329.
724 331.
765 332.
807 334.
849 336.
892 338.
935 340.
979 342.
1024 344.
1068 346.
1114 348.
1159 350.
1206 352.
1263 3b54.
1300 356.
1348 359.
1397 361.
1446 363.
1496 365.
1547 368.
1598 370.
1650 372.
1702 375.
1755 377.
1809 379.
1863 382.
1919 384.
1974 387.

812
347
897
464
047
646
262
895
545
213
898
602
324
065
825
604
403
222
061
921
802
705
629
575
543
535
550
588
651
738
850
988
152
341
568
802
075
375
704
063
452
872
323
805
320

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

10.4.5 CISCO/OHS (2003/12/31)

@® CISCO ? Imaging mode

98
133
167
202
238
274
310
346
383
421
458
496
535
574
613
653
693
734
775
817
859
902
945
988

1032
1077
1122
1168
1214
1261
1308
1356
1404
1453
1503
1553
1604
1655
1707
1760
1814
1868
1923
1978
2035

302.
304.
306.
307.
309.
310.
312.
314.
315.
317.
319.
320.
322.
324.
326.
327.
329.
331.
333.
335.
337.
339.
340.
342.
344.
346.
348.
351.
353.
355.
357.
359.
361.
363.
366.
368.
370.
372.
375.
377.
380.
382.
384.
387.
390.

910
456
017
595
188
799
426
070
732
411
109
824
559
312
084
875
687
519
371
243
137
053
991
950
933
938
967
020
097
198
325
478
657
862
094
354
642
958
304
679
085
521
989
489
022

[eNeoRololoNoNoloNoloJooNooNo oo loNoNo o oo oo oo o oo oo oo oo oo oo oo oo No)

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

10.4. FITS ~y %% v 7L

Red-end wavelength of the order (nm)

Nominal dispersion at the center of

[eNeoNololooNooNolooloNooNo oo oo oo oo oo oo o oo oo oo oo oo oo oo oo No)

X-position of the red-end of the order (pixel)

Y-position of the blue-end of the order (pixel)

Slit inclination wrt the main dispersion direc.

the order

.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.003
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004
.004

1 2 3 4 5 6 7 8 9
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

SIMPLE
BITPIX
NAXIS

T / SIMPLE must be ’T’ for confirming FITS

16 / # of bits storing pix values

2 / # of axes in frame
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10. $IX2BARD FITS *—7 — FEEEH

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= 2 / # of axis describing dispersion direction
OBSERVER= ’"CISCO" ~ / Name of observer

PROP-ID = 011121 / Proposal ID

FRAMEID = ’0HSA00132385’ / Image sequential number

EXP-ID = ’0HSE00132384’ / ID of the exposure this data was taken
0BS-MOD = ’IMAG ’ / Observation Mode

DATA-TYP= ’0BJECT ° / Type / Characteristics of this data
DATASET = ’DS0000 / ID of an observation dataset

RA = 702:48:01.620° / HH:MM:SS.SSS RA pointing

DEC = ’-03:31:42.86’ / +/-DD:MM:SS.SS DEC pointing

EQUINOX = 2000.0 /

RADECSYS= ’FK5 ’ /

RA2000 = ’02:48:01.620°’ / HH:MM:SS.SSS RA (J2000) pointing

DEC2000 = ’-03:31:42.86’ / +/-DD:MM:SS.SS DEC (J2000) pointing
WCS-0RIG= ’SUBARU Toolkit’ /

CRPIX1 = 512.0 /

CRPIX2 = 512.0 /

CRVAL1 = 42.00675000 /

CRVAL2 = -3.52857222 /

CDELT1 = 0.00003083 /

CDELT2 = 0.00003083 /

CTYPE1 = ’RA---TAN’ /

CTYPE2 = ’DEC--TAN’ /

CUNIT1 = ’degree °’ /

CUNIT2 = ’degree °’ /

LONGPOLE= 180.00000 /

PC001001= -1.00000000 /

PC001002= -0.00000000 /

PC002001= -0.00000000 /

PC002002= 1.00000000 /

C2PIX1 = 512.0 / Reference pixel in X

C2PIX2 = 512.0 / Reference pixel in Y

C2VAL1 = 42.00675000 / Physical value of the reference pixel Y
C2VAL2 = 2130.00000000 / Physical value of the reference pixel X
C2ELT1 = 0.00003194 / Size projected into a detector pixel Y
C2ELT2 = 0.00000000 / Size projected into a detector pixel X
C2YPE1 = ’DEC--TAN’ / Pixel coordinate system

C2YPE2 = ’WAVELENGTH’ / Pixel coordinate system

C2NIT1 = ’degree / Units used in both CRVAL2 and CDELT2
C2NIT2 = ’nm ’ / 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 = ’NONE ’ / Identifier of the entrance slit used ’NONE’ if
SLT-LEN = 115.229 / Length of the slit used 0.000 if Prism Sp
SLT-WID = 119.969 / Width of the slit used 0.000 if Prism Sp
SLT-PA = -360.0 / Slit Position Angle 0.0 if Prism Sp
SLTC-RA = 42.00675000 / RA of slit center (degree)

SLTC-DEC= -3.52857222 / DEC of slit center (degree)

SLTCPIX1= 512.0 / Slit center projected on detector (pixel)
SLTCPIX2= 512.0 / Slit center projected on detector (pixel)
DISPERSR= ’NONE ’ / Name of disperser used

WAVELEN = 2130.00000 / Wavelength at detector center (nm)
WAV-MIN = 1960.00000 / Shortest wavelength focused on detector (nm)
WAV-MAX = 2300.00000 / Longest wavelength focused on detector (nm)
DATE-0BS= ’2011-01-14’ / Observation start date (yyyy-mm-dd)

uT = ’07:24:51.291° / HH:MM:SS.S typical UTC at exposure
UT-STR = ’07:24:51.291° / HH:MM:SS.S UTC at start

UT-END = ’07:25:09.064° / HH:MM:SS.S UT at end

HST = 721:24:51.2° / HH:MM:SS.S Typical HST at exposure

LST = 722:32:40.995’ / HH:MM:SS.S Typical LST at exposure

MJD = 52926.30892278 / Modified Julian Day at typical time
TIMESYS = ’UTC ’ / Time system used in this header

EXPTIME = 15.000 / Total integration time (sec)

OBJECT = ’Nandesuka’ / Target Description

AZIMUTH = 103.0 / Azimuth angle of telescope pointing
ALTITUDE= 23.2 / Altitude angle of telescope pointing
TELFOCUS= ’Nasmyth-IR’ / Focus where a beam is reachable

FOC-POS = ’Nasmyth-IR’ / Focus where the instrument is attached
FOC-VAL = -0.245 / Encoder value of the focus unit

M2-TIP = ’0FF ’ / 2nd Mirror tip-tilt on/off

M2-TYPE = °CS_IR °’ / Type of the Secondary Mirror (Opt/IR)
FILTERO1= ’Kp ’ / Filter name/ID

FILTERO2= ’NONE ’ / Filter name/ID

AIRMASS = 2.52900 / Averaged Air Mass

ZD = 66.83 / Zenith Distance at typical time

INS-VER = 2.00 / Version of the instrument

DETECTOR= ’HAWAII ° / Name of the detector

DET-TMP = 77.0 / Detector temperature

GAIN = 3.50 / AD conversion factor
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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
Ch1_1
CDh1_2
Cbh2_1
CD2_2
END

QOO

N e D e N N

1024
1024

0.00
’CIsco ’
’SUBARU °
’NAOJ ’
’Observation’
32768
1.00
’ADU ’
0.00
HOME
0.000
-0.00003083
-0.00000000
-0.00000000
0.00003083

10.4. FITS ~y %% v 7L

Number of multiple sample in each exposure
Start X position of partialy read out
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
OHSSLIT Type

OHSSLIT Offset (pix)

@ CISCO D Spectroscopy mode

1

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
DEC2000
WCS-O0RIG
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
CTYPE1
CTYPE2
CUNIT1
CUNIT2
LONGPOLE

PC002002=
C2PIX1 =
C2PIX2 =
C2VALL =
C2VAL2 =
C2ELT1 =
C2ELT2 =
C2YPE1 =
C2YPE2 =
C2NIT1 =
C2NIT2 =
P2001001=

P2002002=
SLIT =
SLT-LEN =
SLT-WID =

T

16

2
1024
1024
F

1

’CISCO ’

7011129 2

’0HSA00131227°

’0HSE00131227°

’SPEC ’

’0BJECT °

’DS0000

’21:51:49.469°

’-11:19:47.04°

2000.0

’FK5 ’

’21:51:49.469°

’-11:19:47.04°

’SUBARU Toolkit’

512.0

512.0
327.95612083
-11.32973333
0.00003083
0.00003083

’RA---TAN’

’DEC--TAN’

’degree ’

’degree ’

180.00000
0.35999681
0.932953563
0.93295363

-0.35999681
512.0

512.0
1440.00000000
-11.32973333
0.00000000
0.00003194

’WAVELENGTH’

’DEC--TAN’

Jmn )

’degree ’
1.00000000
0.00000000
0.00000000
1.00000000

’Longslit’

115.229
0.600

N e N e e 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
+/-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’ if
Length of the slit used 0.000 if Prism Sp
Width of the slit used 0.000 if Prism Sp
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10.

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=
ATIRMASS
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
CD1_1
CD1_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°
’09:13:06.349°
’09:16:29.120°
’23:13:06.3?
’22:22:57.184°
52896.38409717
)UTC b
200.000
’Nandesuka’
195.9
57.7
’Nasmyth-IR’
’Nasmyth-IR’
-0.2562
’0FF ’
’CS_IR ’
’NONE ’
> JHGr ’
1.18200
32.26
2.00
HAWAIT °
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

N N e N N N

TIEBBERD FITS ¥ — 7 — FREEH

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
OHSSLIT Type

OHSSLIT Offset (pix)

each exposure
read out

@ OHS D Spectroscopy mode

1 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

176

T
16
2
1024
1024
F
1
’0HS ’
’ol1111
’0HSA00134121°
’0HSE00134120°
’SPEC ’
>STANDARD’
’DS0000
’03:15:05.702°
’-05:28:21.23°
2000.0
’FK5 ’
’03:15:05.702°

R N T

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:S8S.SSS RA (J2000) pointing



DEC2000
WCS-O0RIG:
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

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
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

’-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’
Jmn )
’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

JUTC )

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 T N

10.4. FITS ~y %% v 7L

+/-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’ if
Length of the slit used 0.000 if Prism Sp
Width of the slit used 0.000 if Prism Sp
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 (mm)
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

each exposure
read out
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OHSSLIT = NORMAL / OHSSLIT Type
OHSSLOFF= -8.700 / OHSSLIT Offset (pix)
CDh1_1 = -0.00003083 /

CD1_2 = -0.00000000 /

CDh2_1 = 0.00000000 /

CD2_2 = 0.00003083 /

END

10.4.6 Suprime-Cam (2003/12/31)

1 2 3 4 5 6 7 8 9
123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
EXTEND
BZERO
BSCALE
BUNIT
BLANK
DATE-0BS
uT
UT-STR
UT-END
HST
HST-STR
HST-END
LST
LST-STR
LST-END
MJD
TIMESYS
MJD-STR
MJD-END
ZD-STR
ZD-END
SECZ-STR=
SECZ-END=
AIRMASS =
AZIMUTH =
ALTITUDE=
PROP-ID =
OBSERVER=
FRAMEID =
EXP-ID =
DATASET =
0BS-MOD =
0BS-ALOC=
DATA-TYP=
0BJECT
RA

DEC
RA2000
DEC2000
OBSERVAT=
TELESCOP=
FOC-POS =
TELFOCUS=
FOC-VAL =
FILTERO1=
EXPTIME =
INSTRUME=
DETECTOR=
DET-ID
DET-AO1
DET-P101=
DET-P201=
DET-TMP =
DET-TMED=
DET-TMIN=
DET-TMAX=
GAIN =
EFP-MIN1=
EFP-RNG1=
EFP-MIN2=
EFP-RNG2=
PRD-MIN1=
PRD-RNG1=
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T
16
2
2080
4100
F
32768.0
1.0
’ADU ’
-32768
’2011-11-03?
’15:18:05.753°
’15:18:05.753°
’15:21:05.010°
’05:18:05.753”
’05:18:05.753°
’05:21:05.010°
’05:43:50.641°
’05:43:50.641°
’05:46:50.389’
52915.637562
JUTC )
52915.637562
52915.639637
56.493
57.152
1.811
1.844
1.8400
248.953
33.509
’ol1111
’SuprimeCam’
’SUPA00250799°
?SUPE00250790°
’DS000 ’
>IMAG_N °
’Observation’
’0BJECT °
’Nandesuka ’
’02:17:57.646°
’-05:26:18.56°
’02:17:57.646°
’-05:26:18.56°
’NAOJ ’
’Subaru ’
’Prime ’
’Prime ’
7.800
W-S-I+
180.0
’SuprimeCam’
‘w7c3 ’
9
1.571
47.220
0.705
166.39
0.00
0.00
0.00
2.500
33
2048
1
4100
1
2080

/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/
/

file does conform to FITS standard

number of bits per data pixel

number of 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

S
S
S
S



PRD-MIN2=
PRD-RNG2=
BIN-FCT1=
BIN-FCT2
DET-VER
INS-VER
WEATHER
SEEING
ADC-TYPE
ADC-STR
ADC-END
INR-STR
INR-END
DOM-WND
0UT-WND
DOM-TMP
0UT-TMP
DOM-HUM
0UT-HUM
DOM-PRS
OUT-PRS
EXP1TIME
COADD
M2-P0OS1
M2-P0S2
M2-P0S3
M2-ANG1
M2-ANG2
M2-ANG3
AUTOGUID:
COMMENT
COMMENT
COMMENT
S_UFNAME=
S_FRMP0OS=
S_BCTAVE=

S_YFLIP
S_M20FF1

S_DELTAD=
S_SENT =
EQUINOX =
CRVALL =
CRVAL2 =
CRPIX1 =
CRPIX2 =
CDELT1 =
CDELT2 =
PC001001=

LONGPOLE=
CTYPE1
CTYPE2
CUNIT1
CUNIT2
WCS-ORIG
RADECSYS
CD1_1
CD1_2
CD2_1
CD2_2
END

1
4100
1

1
’spcam20010412°
’Messiab/sup020829°
’Fare
0.00
]IN )
28.630
29.370
151.887
162.186
0.10
6.50
276.85
276.55
19.7
20.5
622.30
622.30
180.0
1
0.095
-0.533
7.758
-0.000
-0.000
0.000
’0FF ’

N N N NN

10.4. FITS ~y %% v 7L

Start Y position of partialy read out
Y range of the partialy readout
Binning factor of axis 1
Binning factor of axis 2
Version of the detector control command
Version of the instrument (hard/soft)

>/ Weather condition
[arcsec] FWHM of the star at telescope focus
ADC name if it is used. (BLUE, RED, NONE)
[mm] ADC pos. at the start of exposur
[mm] ADC pos. at the end of exposure
[degree] Inst. rotator angle at start
[degree] Inst. rotator angle at end
[m/s] Wind speed in the dome/enclosure
[m/s] Wind speed outside dome/enclosure
[Kelvin] Atm. temp. in the dome/enclosure
[Kelvin] Atm. temp. outside the dome/encl.
[%] Humidity in the dome
[%] Humidity outside the dome/encl.
[hPa] Atm. pressure in the dome
[hPa] Atm. press. outside the dome/encl.
[s] one exposure time
number of exposure
[mm] Stewart Platform x-value
[mm] Stewart Platform x-value
[mm] Stewart Platform x-value
[arcmin] Stewart Platform x-rotation angle
[arcmin] Stewart Platform y-rotation angle
[arcmin] Stewart Platform z-rotation angle
Autoguid on/off

——————————————— PARAMETERS FOR SUPRIME_CAM

’object11l_w7c3.fits’ / User assigned file name

’0401 ’
999.999
999.999
JN/A 1)
’N/A H
’N/A )
2000.0
160.01
-0.03
999.99
999.99
276.79
0.00
0.00
T
T
0.000
0.000
7.800
0.000
0.00
F
2000.0
34.49019167
-5.43848889
-3148.0
-47.0
-0.00005611
0.00005611
1.00000000
0.00000000
-0.00000000
1.00000000
180.00000
’RA---TAN’
’DEC--TAN’
’degree ’
’degree
’SUBARU Toolkit’
’FK5 ’
-0.00005611
0.00000000
0.00000000
0.00005611

N N N e e

Frame position (IIJJ)

[ADU] Average count outside effective data
[ADU] S.D. of the count outside the eff. data
Name of the guide-star

R.A. of the guide-star

Dec. of the guide-star

[yl Equinox of the guide-star position

[mm] Position of the guiding probe (X)

[mm] Position of the guiding probe (Y)

[mm] Position of the guiding probe (R)
[degree] Position of the guiding probe (theta)
[Kelvin] Averaged temp. in Camera enclosure
[Kelvin] Maximum temp. in Camera enclosure
[Kelvin] Minimum temp. in Camera enclosure
CCD readout is x-flipped when create image
CCD readout is y-flipped when create image
[mm] Stewart Platform x-offset

[mm] Stewart Platform y-offset

[mm] Stewart Platform z-offset

[mm] delta z for FocusTest

[arcsec] delta Dec for FocusTest

Already send to OBC

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)

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

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
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10.4.7 MIRTOS (1998/09/03)

@ MIRTOS ® MIR mode & & ' ASCII Table Extension

1

1234567890123456789012345678901234567890123456789012345678901234567890123456789

2 3

4 5 6 7

SIMPLE
BITPIX
NAXIS

NAXIS1
NAXIS2
NAXIS3
EXTEND

COMMENT Updated:
’D.Tomono, Y.Doi, T.Nishimura’

OBSERVER=
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=
PC001001=
PC001002=
PC002001=
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
AIRMASS
ZD

SECZ
M_WINDOW=
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2MOT2=
FILTERO1=
FILTERO2=
FILTERO3=

180

T
32
3
336
240
10
T

’P1998-0430-1"
’Used for DASH’
’MIRTOS °
’1.1 980701°
’MIRA000000001°
’MIRMO00000001°
’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
?1998-04-30’
’09:12:00.0°
’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
IIR )
’off ’
’21x16 ’
12.345
12.345
4.67918
77.660
4.679
’ZnSe ’
224
339
224
339
’Through °’
) )

> 30mm-phi’

/
/
/
/
/
/

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

NN NN

N e T e N T

string format %-30s => %-8.30s, M_BEAM, M_0OBSID

/ Name of observers
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:S8S.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:S8S.SSS RA (J2000) pointing
HH:MM:S8S.SSS RA (J2000) pointing
+/-DD:MM:S8S.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



10.4. FITS ~y %% v 7L

DETECTOR= ’Ratheon Si:As IBC 320x240’ / Name of the detector/CCD

DET-ID = 1 / ID of the detector used for this data
DETPXSZ1= 0.050 / Detector pixel size in axisl (mm)
DETPXSZ2= 0.050 / Detector pixel size in axis2 (mm)
DET-A00 = 0.100 / Relative angle of nn-th detector (deg)
DET-TMP = 6.01 / Detector temperature (K)

GAIN = 330.90 / AD conversion factor (electron/ADU)
PRD-MIN1= 1 / Start X pos. of partially read out (pix)
PRD-MIN2= 1 / Start Y pos. of partially read out (pix)
PRD-RNG1= 320 / X Range of partially read out (pix)
PRD-RNG2= 240 / Y Range of partially read out (pix)
BIN-FCT1= 1 / Binning factor of X axis (pixel)
BIN-FCT2= 1 / Binning factor of Y axis (pixel)

COMMENT === Beam: U(chop+, nod+) u(-,+) D(+,-) d(-,-) X(other) C(Cont)
M_BEAM = 1 / Number of Beam Description Keywords M_BEAMn
M_BEAM1 = ’UuUuUuUuUuUuUuUulUulUuUululUulUulUululUulUuluUuUuUulUuluUulUulUululUulUulu
COMMENT === Beams are also described in ASCII Table Extension

WEATHER = ’Sunny ’ / Weather condition

SEEING = 0.45 / Long integ PSF FWHM (arcsec)

DOM-WND = 4.61 / Wind speed in the dome (m/s)

OUT-WND = 7.79 / Wind speed outside (m/s)

DOM-TMP = 273.5 / Temperature measured in the dome (K)
OUT-TMP = 273.7 / Temperature measured outside dome (K)
DOM-HUM = 0.050 / Humidity measured in the dome

OUT-HUM = 0.060 / Humidity measured outside the dome
DOM-PRS = 670.00 / Atmospheric pressure in the Dome (hpa)
OUT-PRS = 670.00 / Atmospheric pressure outside dome (hPa)
COMMENT

COMMENT (: Subaru Device Dependent Header for MIRTOS :)

COMMENT

COMMENT === ID

M_CHID = °’MIR ’ / ID of camera channel of MIRTOS

M_OBSID = ’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_DET02 = 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 / Cormer 2 X for Chop- Nod-

M_RFY2MM= -1 / Corner 2 Y for Chop- Nod-

COMMENT === Temperature

M_0-TMP = 35.6 / 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= 5.0 / 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_REFSUB= T / Subtraction of reference column T:done
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
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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 = A1 ’ / 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 = ’NDRate °’ / Integration Duty Cycle x/243 only MIR
TBCOLS = 19 / start column of this field

TFORM6 = ’I4 ’ / 3 digit integer + space

TUNITS = ’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 i / 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

@ MIRTOS @ NIR mode £ X X ASCII Table Extension

1 2 3 4 5 6 7
1234567890123456789012345678901234567890123456789012345678901234567890123456789

SIMPLE = T / Standard FITS format

BITPIX = 32 / Number of bits storing pix values
NAXIS = 3 / Number of axis in frame

NAXIS1 = 256 / Number of pixels/row

NAXIS2 = 256 / Number of rows

NAXIS3 = 10 / Number of frames

EXTEND = T / 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 = ’P1998-0430-1’ / Proposal ID

DATASET = ’Used for DASH’ / What is this? Ref. George
INSTRUME= ’MIRTOS ° / Name of instrument

INS-VER = ’1.1 980701’ / Version of the instrument
FRAMEID = ’MIRA000000002’ / FITS File sequential number
EXP-ID = ’MIRNO00000001’

0BS-MOD = ’imaging ’ ; Observation Mode

DATA-TYP= ’object °’
OBSERVAT= ’NAOJ ’
TELESCOP= ’Subaru °’

object/flat/pupil/pupil_flat/dark
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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
AIRMASS
ZD

SECZ
M_WINDOW
M_M1MOT1=
M_M1MOT2=
M_M2MOT1=
M_M2MOT2=
FILTERO1=
FILTERO3=
DETECTOR=
DET-ID =
DETPXSZ1=
DETPXSZ2
DET-A00
DET-TMP
GAIN
PRD-MIN1

BIN-FCT2
COMMENT
M_BEAM
M_BEAM1
COMMENT
WEATHER
SEEING
DOM-WND
0UT-WND
DOM-TMP
0UT-TMP
DOM-HUM
0UT-HUM
DOM-PRS
OUT-PRS
COMMENT

COMMENT (:

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" /

’09:12:00.0° /

’23:12:00.0° /

’12:34:56.7° /

12345.67890000 /

0.0800 /

’HR 4796 ° /

’12:36:01.270° /

712:36:01.270° /

’-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 /

IK ) /

?13mm-phi’ /
’Ratheon InSb 256x256°

1/

0.030 /

0.030 /

-0.100 /

30.12 /

123.40 /

1/

1/

256 /

256 /

1 /

1/

10.4. FITS ~y %% v 7L

Reference pixel in X (pixel)
Reference pixel in Y (pixel)

Physical value
Physical value

of the reference pixel X
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

Pixel Coordinate translation
Pixel Coordinate translation
Pixel Coordinate translation
Pixel Coordinate translation

of standard system (deg)
matrix
matrix
matrix
matrix

Real=fits-value*BSCALE+BZERO
Real=fits-value*BSCALE+BZERO
Unit of original pixel values

Value used for
yyyy-mm-dd UTC
HH:MM:SS.S UTC
HH:MM:SS.S HST

NULL pixels

obs start date

at typical time(=start)
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:S8S.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/

Number of Beam Description Keywords M_BEAMn

? UuUuUuUuUuUuUuUuUuUuUuUuUuUuUuUuUuUulUuUulUuUuUuUuUuUuUulUuUuluUu ?

’Sunny ’

0.45

4.61

7.79
273.5
273.7
0.050
0.060
670.00
670.00

NSNS

= 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 :)
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COMMENT
COMMENT
M_CHID

M_0BSID
M_TWID

M_FLATID=
M_DARKID=
M_DETO1
M_DETO02
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_ RFYQMM-
COMMENT ==
M_0-TMP =
M_A-TMP1=

COMMENT ===

M_CLKFL
M_CLKMR
M_CLKMC
M_PIXTIM
M_FRTIME
COMMENT
M_JPORT
M_ARRANG
M_BANK
COMMENT
M_BBPOS
M_BBTMP
END

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
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== TD

’NIR ’
?19980430-0001"
719980430-0010"

NN

/
/

N Nt N N N S X

]NA )
JNA )
12.30000
45.60000
= Chopping and Nodding
0.20
90.00
0.00
10.0
90.00
90.00
M_RF are Reference
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
= Temperature
56.7
300.1
350.3
280.4
300.1
Clock

TIEBBERD FITS ¥ — 7 — FREEH

ID of camera channel of MIRTOS

ID of set of chop/nod observation

ID of two-wavelength simultaneous file
ID of the most recent flat field file

ID of the most recent dark exposure file
Rel X pos of NIR from MIR on sky (pixel)
Rel Y 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
6.1

’chop02nod10_1’

32.3
= FMC
0
’Raw980828’
’A
= BlackBody
F
270.0
’TABLE ’
8
2
17
10
0
1
4
’Frames °’
’Chop ’
1
lAl )
’Nod ’
2
JAl )
’NumReads’
3
JI6 J
’Samples °’
’WaitTime’
9
’F10.4 ’
Jms )
’MIR_ND °
19

N N N T N

Clock duration for a pixel (us)
Time to sweep one frame (ms)

Jump port value at the time of getting data
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)

ASCII Table Extension

Number of bits storing pix values
Number of axis in frame

Number of characters in a row
Number of rows = number of frames
No random parameters

Only one group

Number of fields in a row

Name

Chop beam: +/-
start column of this field
1 character

Nod beam: +/-
start column of this field
1 character

Number of read outs for a pixel
start column of this field

6 digit integer

units: ADC Samplings for a pixel

Wait time for secondary stabilization
start column of this field

9 digit floating down to lus + space
units: milli-second

Integration Duty Cycle x/243 only MIR
start column of this field
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TFORMS = ’I4 ’ / 3 digit integer + space

TUNITS = ’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 IRCS (1999/03/02)

@ 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? 0: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 = 709:37:54.68 > / Typical local sidereal time during exposure
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WCS-0RIG=
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE=
ZD =
LONGPOLE=
RADECSYS=
CRPIX1 =
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
AIRMASS
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_CWiHV =
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=
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’09:38:22.044 )
’+19:50:39.53 ’
’09:38:22.042 ’
’+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

0.993729
-0.111816
0.111816
0.993729
’RA---TAN ’
’DEC--TAN
’degree
’degree
’0PEN: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 e T T N N N N

TIEBBERD FITS ¥ — 7 — FREEH

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

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

matrix
matrix
matrix
matrix

translation
translation
Coordinate translation
Coordinate translation
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 (ns)
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_ROTAQ = 185.66000000 / Array Rotation A0 M1 IN

I_ROTNAO= -0.36000000 / Array Rotation AO M1 OUT

EXTEND = F / Extension exists or not (T or F)

END

@ IRCS @ Grism Spectroscopy €— F

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? 0:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’
INSTRUME= ’IRCS A

TELESCOP= ’SUBARU >/

0BS-ALOC= ’0Observation > / Observation or Standby

OBSERVAT= ’NAQJ A

OBJECT = ’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 = 216:10:30.23 >/ 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-O0RIG
RA

DEC
RA2000
DEC2000
AZIMUTH
ALTITUDE=
ZD =
LONGPOLE=
RADECSYS=
CRPIX1
CRPIX2
CRVAL1
CRVAL2
CDELT1
CDELT2
FOC-POS
TELFOCUS
CS-TAVE
FOC-VAL
AIRMASS
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=

188

ADU
1.00
0.00

’Reflective 3
’ol1111
’NOP

POV WYy

N N

?2000.000
-0.375
52956.67394676
709:17:32.34 ’

’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 ’

’0FF ’

0.02000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

0.993729

-0.111816

0.111816

0.993729

’RA---TAN ’
’LINEAR
’degree
’microns

’Grism JH

> JH58Low (G)

’OPEN:1 ’

0.0000

0.00000000

0.00000000

.60000000

0.30900001

.00000000

0.00000000

0.00000000

TIEBBERD FITS ¥ — 7 — FREEH

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:S8S.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

Instrument rotator position angle
Autoguiding on/off

Projection Type of the first axis
Projection Type of the second axis

matrix
matrix
matrix
matrix

translation
translation
Coordinate translation
Coordinate translation
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)

Coordinate
Coordinate
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DISPERSR= ’GRISM > / Disperser name

DISPAXIS= 2 / Number of dispersing axes

I_MCWiNM= ’Grism JH > / Camera Wheel 1 element name
I_MCW1PK= 2 / Camera Wheel 1 puka

I_CW1HV = 3117 / Camera Wheel 1 Hall Value

I_CWIMP = 11050 / Camera Wheel 1 motor position
I_MCW2NM= ’JH58Low(G) > / Camera Wheel 2 element name
I_CW2PK = 2 / Camera Wheel 2 puka

I_CW2HV = 2690 / Camera Wheel 2 Hall Value

I_CW2MP = 11100 / Camera Wheel 2 motor position
I_MCW3NM= ’0OPEN:1 > / Camera Wheel 3 element name
I_CW3PK = 1 / Camera Wheel 3 puka

I_CW3HV = 2968 / Camera Wheel 3 Hall Value

I_CW3MP = 5000 / Camera Wheel 3 motor position
I_MFOCMC= 875 / Focus Stage microns

I_MFOCHV= 2158 / Focus Stage hall value

I_MFOCMP= 3007 / Focus Stage motor position
I_MDFMST= °’>58MAS > / Dual Flipmirror State

I_MFM1ST= ’IN >/ Flipmirror 1 State IN/OUT
I_MFM1HV= 3281 / Flipmirror 1 Hall Value

I_MFM1MP= 0 / FlipMirror 1 motor position
I_MFM2ST= °’IN > / Flipmirror 2 state IN/OUT
I_MFM2HV= 4095 / Flipmirror 2 Hall Value

I_MFM2MP= 0 / FlipMirror 1 motor position
I_SLWNM = ’Reflective 3 > / SlitWheel element name

I_SLWPK = 13 / Slitwheel puka

I_SLWHV = 3140 / Slitwheel Hall Value

I_SLWMP = 100700 / SlitWheel motor position

I_SPWNM = / Spectrograph Wheel element name
I_SPWPK = 5 / Spectrograph Filter Wheel Puka
I_SPWHV = 4095 / Spectrograph Filter Wheel Hall Value
I_SPWMP = 1 / 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 (ns)
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_ROTAQ = 185.66000000 / Array Rotation A0 M1 IN

I_ROTNAO= -0.36000000 / Array Rotation A0 M1 QOUT

EXTEND = F / Extension exists or not (T or F)
END

@ IRCS D Echelle € — F

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? 0:No 1:Yes

I_HDRVER= 1.23 / IRCS HEADER VERSION

OBSERVER= ’IRCS ’

INSTRUME= °’IRCS >/
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10.

TELESCOP=
0BS-ALOC=
OBSERVAT=
0BJECT
DATA-TYP=
0BS-MOD
DETECTOR=
I_FNAME
TIMESYS
DATE-0BS=
EXP1TIME=
EXPTIME
COADDS
DET_NSMP=
NDR
UT-STR
UuT
UT-END
HST
DET-TMP

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
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’SUBARU ’
’Observation 2
’NAOJ ’
’ECHELLE_K12CO_QOFF_1’
’FLAT
’ECHELLE ’
’Aladdin2 SCA-42821°
’IRCA00107193
JUTC )
’2011-10-13 ’
0.5000
0.5000

’09:14:18.05
’09:14:18.02
’09:14:18.96
’23:14:18.05

“ v e v R

N

27.50
1

1
32768
ADU
1.00
0.00

’0.155x5.79 H
‘011111
’NOP

[V Ty

2

?2000.000 ’
-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
59987831
67085648
00003194
00003194
)

28.
63.
0.
0.
>CASSEGRAIN
>CASSEGRAIN ’

0.767

1.387

-169.505

5.930

’0FF ’
0.0

0.0

ALIVE

105.0

OFF

0.05000
0.00005
C_MTX_DM.cfg
C_MTX_TT.cfg

NN
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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 angle

Instrument rotator position angle
Autoguiding on/off
Projection Type of the first axis
Projection Type of the second axis



A_IDXOFF=
A_IDYOFF=
A_IDXO
A_IDYO
PC001001
PC001002=
PC002001=
PC002002
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_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=

[eXeNeoNe)

-0.994649

0.103313

0.103313

0.994649

’LINEAR ?
’RA--TAN ?
’degree ’
’degree ’
28.59987831
63.67085648
0.0

0.0

)

0.0
0.0000
.00000000
.00000000
. 78859988
.15450001
.00000000
.00000000
.00000000
)

[eXeoRoNoiRoNe)

’ECHELLE
1

’OPEN:1 ’
1
3071
3050
)

7

2855

51100

’ND(CaF2 1/4) ’
2

2997

13000

1000

2195

3436

’58MAS ’
JIN )
3280

0

JIN )
4095

0

’0.155x5.79 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
-3.75
0.30
3.8
18.289

[eXeReoNoi oy
N O N

0.00000000
0.00000000

10.4. FITS ~y %% v 7L

matrix
matrix
matrix
matrix

Coordinate translation
Coordinate translation
Coordinate translation
Coordinate translation
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

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)
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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 AO M1 QOUT

EXTEND = F / Extension exists or not (T or F)
END

@ IRCS D SlitViewing €—

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 >/

TELESCOP= ’SUBARU >/

0BS-ALOC= ’Observation > / Observation or Standby

OBSERVAT= ’NAOJ >/

OBJECT = ’Nandesuka >/

DATA-TYP= ’SLITVIEW ’
0BS-MOD = ’SLITVIEW >/ Observation Mode

DETECTOR= ’Aladdin3 SCA-415478’ / Name of detector

I_FNAME = ’IRCA00107155 ’
TIMESYS = ’UTC > / Time system used in this header
DATE-0BS= ’2011-10-11 > / UT date of Observation (yyyy-mm-dd)
EXP1TIME= 5.0000 / Integration time in seconds

EXPTIME = 5.0000 / Integration time in seconds

COADDS = 1 / Number of Coadds

DET_NSMP= 12 / Number of Non-Destructive Reads

NDR = 12 / Number of Non-Destructive Reads

UT-STR = °09:08:04.99 > / Start Exposure at UTC (HH:MM:SS.SS)

uT = 209:08:09.49 >/ Typical UTC at exposure (HH:MM:SS.SS)
UT-END = ’09:08:14.91 >/ End Exposure at UTC (HH:MM:SS.SS)

HST = 223:08:04.99 > / 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 = DU / Unit of original pixel values

BSCALE = .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 = 70.155x5.79 H >/ Entrance slit identifier

PROP-ID = ‘011111 >/ 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 = -0.372 / Difference between UT1 and UTC

MJD = 52946.38059028 / Modified Julian Day at typical time
LST = ’01:34:31.39 > / Typical local sidereal time during exposure
WCS-0RIG= / Origin of World Coordinate System

RA = ’01:54:23.971 >/ HH:MM:SS.SSS RA pointing

DEC = ’+63:40:15.07 > / +/-DD:MM:SS.SS DEC pointing

RA2000 = ’01:54:23.971 >/ HH:MM:SS.SSS RA (J2000) pointing
DEC2000 = ’+63:40:15.07 >/ +/-DD:MM:SS.SS DEC (J2000) pointing
AZIMUTH = 3.13914 / Azimuth angle of telescope pointing
ALTITUDE= 46.01056 / Altitude angle of telescope pointing
ZD = 43.98944 / Zenith Distance at typical time
LONGPOLE= 180.0 / The North Pole of the standard system
RADECSYS= ’FK5 >/ Equatorial coordinate system

CRPIX1 = 512.5 / Reference pixel in X (pixel)

CRPIX2 = 512.5 / Reference pixel in Y (pixel)

CRVAL1 = 28.59987831 / RA (dg) of CRPIX1 reference pixel X
CRVAL2 = 63.67085266 / DEC (dg) of CRPIX2 reference pixel Y
CDELT1 = 0.00001618 / X Scale projected on detector (dg/pixel)
CDELT2 = 0.00001618 / Y Scale projected on detector (dg/pixel)
FOC-POS = ’CASSEGRAIN >/ Focus where instrument is attached
TELFOCUS= ’CASSEGRAIN > / Focus where a beam is reachable
CS-TAVE = / Cassegrain Enclosure Average Temperature
FOC-VAL = 0.767 / Encoder value of the focus unit
ATRMASS = 1.389 / Averaged Air Mass

INSROT = -167.393 / Instrument rotator angle
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INST-PA = 5.930 / Instrument rotator position angle
AUTOGUID= ’OQFF >/ Autoguiding on/off

PROJP1 = 0.0 / Projection Type of the first axis
PROJP2 = 0.0 / Projection Type of the second axis
A_STATE = ALIVE /

A_APDAV = 252919.7 /

A_LOOP = FULL /

A_DMGAIN= 0.05000 /

A_TTGAIN= 0.00005 /

A_DMCMTX= C_MTX_DM.cfg /

A_TTCMTX= C_MTX_TT.cfg /

A_VMVOLT= 3.0 /

A_VMFREQ= 2060.0 /

A_M1POS = IN /

A_M1STAT= UNDEF /

A_M1PULS= 23100 /

A_ISTAT = UNDEF /

A_IPULS = 16000 /

A_RSTAT = UNDEF /

A_TSTAT = UNDEF /

A_FSTAT = UNDEF /

A_CSTAT = UNDEF /

A_RPULS = 4395 /

A_TPULS = 82556 /

A_FPULS = 1400 /

A_CPULS = 19782 /

A_IDXOFF= 0/

A_IDYOFF= 0/

A_IDX0 = 0/

A_IDYO = 0/

PC001001= -0.999989 / Coordinate translation matrix
PC001002= 0.004712 / Coordinate translation matrix
PC002001= -0.004712 / Coordinate translation matrix
PC002002= -0.999989 / Coordinate translation matrix
CTYPE1 = ’RA---TAN > / Pixel Coordinate System

CTYPE2 = ’DEC--TAN > / Pixel Coordinate System

CUNIT1 = ’degree >/ CRVAL1 units

CUNIT2 = ’degree >/ CRVAL2 units

FILTERO1= ’Q0PEN:1 > / First filter element

FILTERO2= °K > / Second filter element

FILTERO3= ’ND(CaF2 1/4) >/ Third filter element

DISPERSR= ’ECHELLE > / Disperser name

DISPAXIS= 1 / Number of dispersing axes
I_MCW1NM= ’0OPEN:1 > / Camera Wheel 1 element name
I_MCW1PK= 1 / Camera Wheel 1 puka

I_CWiHV = 3071 / Camera Wheel 1 Hall Value
I_CWiMP = 3050 / Camera Wheel 1 motor position
I_MCW2NM= °’K > / Camera Wheel 2 element name
I_CW2PK = 7 / Camera Wheel 2 puka

I_CW2HV = 2855 / Camera Wheel 2 Hall Value
I_CW2MP = 51100 / Camera Wheel 2 motor position
I_MCW3NM= ’ND(CaF2 1/4) > / Camera Wheel 3 element name
I_CW3PK = 2 / Camera Wheel 3 puka

I_CW3HV = 2997 / Camera Wheel 3 Hall Value
I_CW3MP = 13000 / Camera Wheel 3 motor position
I_MFOCMC= 1000 / Focus Stage microns

I_MFOCHV= 2195 / Focus Stage hall value

I_MFOCMP= 3436 / Focus Stage motor position
I_MDFMST= ’58MAS > / Dual Flipmirror State

I_MFM1ST= ’IN > / Flipmirror 1 State IN/OUT
I_MFM1HV= 3280 / Flipmirror 1 Hall Value
I_MFM1MP= 0 / FlipMirror 1 motor position
I_MFM2ST= ’IN > / Flipmirror 2 state IN/OUT
I_MFM2HV= 4095 / Flipmirror 2 Hall Value
I_MFM2MP= 0 / FlipMirror 1 motor position
I_SLWNM = ’0.155x5.79 H >/ SlitWheel element name

I_SLWPK = 3 / Slitwheel puka

I_SLWHV = 2975 / Slitwheel Hall Value

I_SLWMP = 20700 / SlitWheel motor position

I_SPWNM = °K > / Spectrograph Wheel element name
I_SPWPK = 6 / Spectrograph Filter Wheel Puka
I_SPWHV = 2982 / Spectrograph Filter Wheel Hall Value
I_SPWMP = 21000 / Spectrograph Filter Wheel Motor Position
I_MECHAS= 6450 / Echelle Arcsec

I_MECHHV= 3089 / Echelle Hall value

I_MECHMP= 14333 / Echelle Motor Position

I_MXDSAS= 500 / Cross Disperser Arcsec

I_MXDSHV= 1929 / Cross Disperser Hall value
I_MXDSMP= -1110 / Cross Disperser motor position
I_CKMODE= ’ARC_D >/ Detector clock mode

I_GRNS = 40000 / Detector global reset pulsewidth (ns)
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)
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I_BGRPW
I_SLWCNT:
I_VGGCL
I_VDET
I_vDDUC
I_VBIAS
GAIN
I_PGAIN
I_NSUBAR:
I_SAR1CX=
I_SAR1CY=
I_SAR1WD=
I_SARIHT=
I_NDRASZ=
I_NDDCSZ=
I_DTHSZ =
I_DTHPAT=
I_DTHNUM=
I_DTHPOS=
I_ROTAO
I_ROTNAO
EXTEND
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

TIELBRD FITS ¥—7 —

N e N

R e

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)

1

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678

2 3

4 5 6 7

8

SIMPLE
BITPIX
NAXIS
NAXIS1
NAXIS2
BSCALE
BZEROD
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
ATRMASS
ZD
DOM-PRS
OBSERVER=
PROP-ID =
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V=) F% v FEED MID

v 77 ANIER
V=¥ v PO LST

V-LAN [~y 5"

Status : FITS.SBR.AIRMASS

Status : FITS.SBR.ZA

Status : FITS.SBR.DOM-PRS(’%7.2f)hpa
Status : FITS.VGW.OBSERVER

FITS.VGW.PROP-ID

%2d
%ad
%ad

%3.1f
%3.1f
%16s
%8s
%5.1f
%5.1f
%10.6f
%10.6f
%8s
%8s
%13.8f
%13.8f
%6s
%6s

%13.8f
%13.8f
%13.8f
%13.8f
%5.1f

%8.5f
%9.5f
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OBSERVAT= ’NA0J ’ /  [EE

TELESCOP= ’Subaru °’ / Status : FITS.SBR.TELESCOP

TELFOCUS= ’CASSEGRAIN’ / Status : FITS. SBR.TELFOCUS %12s
FOC-POS = ’CASSEGRAIN’ / V-LAN W%f\ %4 %12s
FOC-VAL = 1.000 / Status FITS.SBR.FOC-VAL %7.3f
M2-P0S1 = 1.000 / Status : ?7?7?77(%8.3f)mm %8.3f
M2-P0S2 = 1.000 / Status : ?7?777(%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.INSRUT(%+8.Sf)degree %8.3f
ADC-TYPE= ’RED ’ / Status : FITS.SBR.ADC-TYPE(%30s) %30s
ADC = 130.123 / Status FITS.SBR.ADC(%7.3f) %7 .3f
FRAMEID = ’CACA00000001° / 0BS 5 0) aw v P %12s
EXP-ID = ’CACA00000001’ / FRAMEID & [AROfE %12s
0BS-ALOC= ’0Observation’ / Status : FITS.VGW.0OBS-ALOC %12s
0BS-MOD = ’>IMAGING °’ / WEE s
INSTRUME= ’CAC 4 / Cassegrain Alignment Camera %3s
OBJECT = ’First Light Target’ / Object Name %20s
DATA-TYP= ’(0BJECT ° / fRIZ X Y OBJECT/DARK/FLAT/SKY/BIAS %6s
DATASET = ’CACD0000001° / %6s
DETECTOR= ’SIO03A-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 ’ / Nome, U, B, V, R, 1 %4s
EXTEND = F / [EE

END

E#HD STARS T —IR—AANDEFI

10.5 FITS ™\

DUR I8 — & 23 I lciik S 4, STARS (TIX2EEH T —F 7 — A4 7V AT
LYIZT—=HA Y TEINDIRIC, 2D~y PERPT— I R=21CED &I LA cE
WINEDPERLZbDTH 5,

[FITS 74—~ v h& STARS T —9X—XANT +—~< v h DRG]

(2003 4 12 H 31 HAR)

ZOMIBERDRSWIE, TIED FITS #FE&ED 7 +—~<v &, STARS 77— X— AN
D7 A==y FOBEOEHEIZ L, FETED LI 2fEZ T 74V, HLLIZOBS £D
WEL IR EICF—T7—FEELTE) DAATELSREPZIIRTL I LICH 5,
FITS fFEDEA LE W, STARS D7 4 —<7 v bEk 3R F—F RX— 2D FE%Z HIK
TR, 2D BHAZG 2 2/5000RBHRTH 5,

AL, FITS #EDHEHD 6 ¥ —7 — F44 (KeyWord), 77 3V (Category), HERE
(Importance), 74—t 7 VM7 3 —=v b (FormatF) 2 L, S 6 K BLHHIEEE Z
D7 4—=v PREEAOTICHERLLZDDTH S,

BE. ZOFRIZ TWEBIRT X2 FITS fdE) OX— (7.4.4 fiZll) 76 bSHTE 5,

(E: A DOHETA Y P F D 6 —ED A 7 L4 %2 L Tdh %, Importance — Im-
portanc, SupCam — SupCa, COMICS — COMIC, MIRTOS — MIRTO Th 5%, 7
—HBEEE T 2 WA ZAPIN T RIS WD DH 5 2 L2 BKID LTEL, )

[FITS 7 #—~v b & STARS 7—% X—AN7 # —~< v FRIEE (1/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO MIRTO CAC

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
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[FITS 7 #—~v b & STARS 7—F% X—ZAN7 +—= v FRIEE (2/5))

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIA0O MIRTO CAC

AG-PRB1 Telescope Optional F20.3 - - - - - - - - F10.5
AG-PRB2 Telescope Optional F20.3 - - - - - - - - F10.5
AIRM-END Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - -
AIRM-STR Time Optional F20.3 F6.4 F5.2 F6.4 - - - - - -
AIRMASS Time Common F20.3 F6.4 F5.2 F6.4 F9.5 F9.5 F9.5 F9.5 F9.5 F8.5
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 - -
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
BIN-FCT2 Instrument Common I20 I2 I4 I2 I2 I2 I2 I2 I2 I2
BITPIX  FITS Common 120 - - - - - - - - -
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 - A80 A80 - A80 - - - -
C2NIT2  WCS Optional A8 - A80 A80 - A80 - - - -
C2PIX1  WCS Optional F20.1 - F7.1 F6.1 - 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 - A80  A80 - A80 - - - -
C2YPE2  WCS Optional A8 - A80  A80 - A80 - - - -
CDj_i WeCs Optional F20.8 - - - - F15.8 - - - -
CDELT1  File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8
CDELT2  File Common F20.8F16.13F13.10 F13.8 F13.8 F13.8 F13.8 F13.8F12.10 F13.8
COADD Instrument Optional I20 - - - I4 - - 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
CRPIX2 File Common F20.1 F8.1 F7.1 F6.1 F6.1 F6.1 F6.1 F6.1 F6.1 F5.1
CRVAL1  File Common F20.8 F11.7 F9.3 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6
CRVAL2  File Common F20.8 F11.7 F9.4 F13.8 F13.8 F13.8 F13.8 F13.8 F13.8 F10.6
CTYPE1  File Common A10 A80 A8B0 AB0 A80 AB0 A80 A80 A80  A80
CTYPE2 File Common A10 A80 A80 A80 A80 A80 A80 A8B0 A80  A80
CUNIT1  File Common A10 A80 A80 AB0 A80 A80 A80 A80  A80 -
CUNIT2 File Common A10 A80 A80 AB0 A80 A80 A80 A80  A80 -
DATA-TYP Object Common A30 A80 A80 A80 A80 A80 A80 A80 A80  A80
DATASET Object Object A20 A80 A80 A80 A80 A80 A80 A80 A80  A80
DATE-OBS Time Common A10 A80 A80 AB0 A80 A80 A80 A80 A80  A80
DEC Object Common A12 A80 A8B0 A80 A80 A80 A80 A80 A80  A80
DEC2000 Object Common A12 A80 A80 A80 A80 A80 A80 A80 A80  A80
DET-Ann Instrument Optional F20.3 F7.3 F6.3 FT7.3 - - - - F6.3 -
DET-ID Instrument Optional I20 I2 I1 I1 - - I1 - I1 -
DET-NSMP Instrument Optional I20 - - - - I2 - I2 - -
DET-Pinn Instrument Optional F20.3 F7.3 F6.1 - - - - - - -
DET-P2nn Instrument Optional F20.3 F7.3 F6.1 - - - - - - -
DET-RST Instrument Optional I20 - - - - - - I2 - -
DET-SMPL Instrument Optional A20 - - - - - - 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 - - - - - - -
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[FITS 7 #—~v b & STARS 7—% X—AN7 + —~ v FRIEE (3/5)]

KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIA0O MIRTO CAC

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
DET-TSD Instrument Optional F20.2 - - F5.3 - - - F6.2 - -
DETECTOR Instrument Common A20 A80 A80 AB0 A80 A80 A80 A80  A80 A80
DETPXSZ1 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 -
DETPXSZ2 Instrument Optional F20.4 - - F6.4 - - F6.4 - F5.3 -
DISPAXIS SpectroscopySpectroscopy 120 - I1 - I1 I1 I1 I1 - -
DISPERSR SpectroscopySpectroscopy A20 - A80 A80 A80 A80  A80 - - -
DOM-HUM Environment Optional F20.1 F5.1 F6.2 F5.1 - - F5.1 F5.1 F7.3 -
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
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 -
DOM-WND Environment Optional F20.2 F5.2 F5.2 F4.1 - - F5.2 F5.2 FT7.2 -
EFP-MIN1 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-MIN2 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-RNG1 Instrument Optional I20 I5 I5 I5 - - - - - -
EFP-RNG2 Instrument Optional I20 I5 I5 I5 - - - - - -
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
EXP-ID Instrument Common A12 ABO A80 A80 A80 A80 A80 A80  A80 -
EXP1TIME Time Optional F20.3 - - - - - - F8.1 - -
EXPTIME Time Common F20.2 F7.1 F8.2 F8.1 F8.1 F8.1 F7.3 F7.1 F9.4 F8.3
EXTEND  FITS Common BOOLEAN - - - - - - - - -
FILTERnn Instrument Optional A30 A80 A80 A80 A80 A80 A80 A80  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 A80 AB0 A80 A80 A80 A80  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
FRAMEID Instrument Common A12 Al6 Al16 A16 A16 Al6 Al6 Al6  Al6 Ale
GAIN Instrument Common F20.3 F6.3 F6.2 F5.2 F5.2 F5.2 Fb6.2 F5.2 F6.2 F5.2
HISTORY Comment Optional A60 - - - - - - - - -
HST Time Common A12 A80 A80 A80 A80 A80 A80 A80  A80 A80
HST-END Time Optional A12  A8B0 A80  A80 - - - - - -
HST-STR Time Optional A12  A8B0 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 A80 A80 A80 A80 A80 A80 A80  A80 -
INSROT Telescope Optional F20.3 - - - - - F8.3 F7.3 - 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 F5.1
LST Time Common A12 A80 A80 AB0 A80 A80 A80 A80  A80 A80
LST-END Time Optional A12  A80 A80  A80 - - - - - -
LST-STR Time Optional A12  A80 A80  A80 - - - - - -
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 A80 -
M2-TYPE Telescope Optional A8 - - - - 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
MJD-END Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - -
MJD-STR Time Optional F20.8 F12.6 F14.8 F15.8 - - - - - -
N2XIS WCS Optional I20 - - I1 - - - - - -
N2XIS1 WCs Optional I20 - - I5 - - - - - -
N2XIS2  WCS Optional I20 - - I5 - - - - - -
NAS-TAVE Environment Optional F20.2 - - F6.2 - F6.2 - - - -
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KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIA0O MIRTO CAC

NAS-TMAX Environment Optional F20.2 - - F6.2 - - - - - -
NAS-TMIN Environment Optional F20.2 - - F6.2 - - - - - -
NAS-TSD Environment Optional F20.1 - - Fb5.3 - - - - - -
NAXIS FITS Common 120 I1 I1 I1 I1 I1 I1 I1 I1 I2
NAXIS1  FITS Common I20 I5 I4 I5 I5 I5 I5 I5 I3 I4
NAXIS2  FITS Common I20 I5 I4 I5 I5 I5 I5 I5 I3 I4
NAXIS3  FITS Optional I20 - - - - - I4 - I3 -
OBJECT Object Common A30 A80 A8B0 A80 A80 A80 A8B0 A80 A80  A80
0BS-ALOC Telescope  Common A12 A80 A80 A80 A80 A80  A80 - - A80
0BS-MOD Instrument Common A30 A80 A0 ABO0 A80 A80 A80 A80 A80  A80
OBSERVAT Origin Common A20 - - - - - - - - -
OBSERVER Origin Common A50 A80 A80 A80 A80 A80 A80 A8B0 A80  A80
OUT-HUM Environment Optional F20.1 F5.1 F6.2 Fb5.1 - - F5.1 F5.1 F7.3 -
OUT-PRS Environment Optional F20.2 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 -
OUT-WND Environment Optional F20.2 F5.2 Fb5.2 F4.1 - - Fb5.2 Fb.2 FT7.2 -
P20JP1 WwCs 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
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
PRD-MIN2 Instrument Optional I20 I5 I4 I4 I4 I4 I3 I5 I4 I4
RRD-RNG1 Instrument Optional I20 I5 I4 I4 14 I4 I3 I5 I4 I4
PRD-RNG2 Instrument Optional I20 I5 I4 I4 14 I4 I3 I5 I4 I4
PROJP1  WCS Optional F20.1 F5.1 - F5.1 F5.1 F5.1 Fb6.1 F5.1 F5.1 -
PROJP2  WCS Optional F20.1 F5.1 - F5.1 F5.1 F5.1 F5.1 Fb5.1 F5.1 -
PROP-ID Origin Common A8 A8 A8 A8 A8 A8 A8 A8 A8 A8
RA Object Common A12 A80 A80 A80 A80 A80 A80 A80 A80  A80
RA2000  Object Common A12 A8B0 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 -
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 F5.2 - - - F5.2 F4.2 F5.2 -
SIMPLE  FITS Common BOOLEAN - - - - - - - - -
SLIT SpectroscopySpectroscopy A20 - A80 A80 A80 A80  A80 A80 - -
SLT-LEN SpectroscopySpectroscopyF20.3 - F6.3 F6.3 F7.3 F7.3 F7.3 F7.3 - -
SLT-0BJP SpectroscopyOptional F20.3 - - F6.2 - - - - - -
SLT-PA SpectroscopySpectroscopyF20.1 - F6.2 F6.2 F5.1 Fb.1 Fb5.1 Fb5.1 - -
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 - -
SLTC-DEC SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - -
SLTC-RA SpectroscopyOptional F20.5 - - - F12.8 F12.8 - F9.5 - -
SLTCPIX1 SpectroscopySpectroscopyF20.1 - F7.2 F7.2 F7.1 F7.1 F6.1 F6.1 - -
SLTCPIX2 SpectroscopySpectroscopyF20.1 - F7.2 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 A8B0 A8B0 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 - - - - - - - - -
UuT Time Common A12 AB0 A80 A80 A80 A80 A80 A80 A80  A80
UT-END  Time Optional A12 A80 A80 A80 A80  A80 - A80 - -
UT-STR  Time Optional A12 A80 A80 A80 A80  A80 - A80 - -
UT1-UTC Time Optional F20.5 - - - - - - - - -
WAV-MAX SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - -
WAV-MIN SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - -
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KeyWord Category Importanc FormatF SupCa FOCAS HDS IRCS O0HS COMIC CIAO MIRTO CAC

WAVELEN SpectroscopySpectroscopyF20.4 - F6.2 F7.2 F10.5 F10.5 F10.4 F6.2 - -
WCS-O0RIG WCS Imaging A20  A80 - - - A80 - - - -
WEATHER Environment Optional A30 A80  A80 - - A80 A80  A80 -
ZD Time Optional F20.5 F6.3 F5.2 - F5.2 F5.2 F8.5 F5.2 F6.3 F6.3
ZD-END  Time Optional F20.5 F6.3 F5.2 - - - - F5.2 - -
ZD-STR  Time Optional F20.5 F6.3 F5.2 - - - - F5.2 - -

10.6 TIE3 FITS T—7DfEEE+—7— RKEDERK
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