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F1E EXH: 1XTART MLEFDET

1.1 T—3USFH a3 nlE

UFRTF—Z IV E 7 varoffifizrd, AETid, [FLAT 1Bk 225 MEREERIE] £ TZHRY %K
W, FERE LTy o VDG —F T EICHEERIEINTZARY bV (75 v 7 AGIES UL I3
TENTWARW) 2552 L2 HEET S,

7 — & B4 (object, Th-Ar, Flat, bias)

J
cosmic ray PR, bias 25| : OBJ, TH-AR, FLAT
J

normalized FLAT {Ejik | apflatten
flat-fielding (J&JHE L 7 FH1E)

Y
background (scattered light, sky) BRZ | apscatter
Y

OBJ —¥%& Al | apall
| TH-AR —% ek | apall
U

B R IE | ecidentify, refspectra, dispcor
\

‘continuum Hiks At ‘ continuum or ‘ﬂux calibration‘
Y

scomb
J

reduced spectrum !!

T2 VT —F OB IRNE E LT, A—F Z LI T BB A Y v R IR L'
LHEIPH (T/3—F %) 2D, A—F FL—REIT5 LWOIEERDH D, ZOEEIT, 77y F71L—A
(FLAT) ot KIk7 L—2a (OBJ) OB RICERER X O—%oofk, EEKIEMNT—% (TH-AR)
O—WITALDOHF T4 TL B, Ll T74—<y "h3LERHIE, 2 b ELIT—FE
RO TRBTIED LIXZEABMII T ZENTED, LEB-T, ITLHIZT7 Ty b7 L—ADOBIKL
DEZABIELWNKL &, bEIFHBRHA L—XZW b,



6 FT1E AR 1 RILAXY MV EHFDLET

1.2 KIL—LD#E(HF
—ZERCHNET =%, LTOLCHH L THELS (Z7ANAIEDBAAER).
e bias ... BEME->THBHLDOD median & 5, = BIAS
o flat ... BB E > THDHDONLENTH BIAS #7 L 5 &, median % & % = FLAT
e comparison (Th-Ar %) ... BIAS %#32L5|< = TH.AR
e object ... (cosmic ray ZBRE L, ) BIAS #2L5/< = OBJ

ZIR T @@%ﬂ:owfwzzfiﬁﬁféo::Ti%%ﬁﬁ%ﬁbkonybﬁﬁﬁwﬁt
NANCEATTH D EIRET D (Thbb, 1 IRITALDERICRA Y v MBI Z T 5),

K 1.1ICREDOT—F% OflE T, BOMRTL = LD5 ﬁﬁﬁ KRS 7 1 AT 4 AX—F Do)
(RY » RHM) ThDH, ZOA A=V A —FHFEoTEY, A FREEEMN., 2 EREREM
Thbd, TRIZA—N—=2AF X VDB H Y, LA THAATAVLRNART A VIZEVDRH DS, ZhbiT
DNWTIEH 3 ETHIT 5,

TDEIRTY 2 NT—=E BRI, == VORI E R Y v A, XY (BE-HRE) dil &
EYRIGETEON, HBELTRAZLERD D, it echelle DT A —4 'dispaxi’ IZ& > THETE
%5 (1.818M), ZOF—FOEA, =¥ = )LOSITIMBHE (Y) IR0, dispaxi(s) i 2 1Z5%
LTEL,

T, ZORyF—UTHWET 7 4V ML, apdefault THET 5 (1.8.2 M),

1.3 235y FI7L—LDHIKI

BEE . —%iZ. OBJ b, B 7 EAMORE LT OFEEZIY R 2o, FLAT 7 L—ATH A HHE
N D, I/IWT 2 DA, B FLAT THIA &, A—FWOHD Y T-o>TWARWHSTEH L
NAHHBPHTLEN, HETH %J'é (HELED LIZAIA) OBREDEELLL D, £ZT, WHE
FLAT iZD5WTA—& FL—2 & —RIALEITV., L —F 4 V7B EIONT T v FEHORMEIC L 1K
&@&ﬁ(ﬁ?ybmk%%&ﬁM)_owfiéwwﬁﬂl_ﬁéioﬁ%mﬁéoﬁ—&%@ﬁ
LICHEET S, 25 LTHEGN. 7Lb—4% ' FLATN &45L, —& FL—RIZ W25
WTiE, B BABIORELT ORBEDZ EIZkD, ZO FLAT N TOBJ BXW THAR ## 5 Z
LT, BT BARMDRERELT ZMIETDHZENTE 5,

PYUE: ZOEEITHNSE X A7, apflatten ,

X 1.212, FLAT @ column J51a (R Y v hJ5IH) OWEKZR Lz, ZOFPHIZIE 22 A—F 5o T
WBHZ ERb0Nb, £7, A= ML—RXD7HIiz, GV TS (T/3—F %) 2RET D, ZDL X,
HARW 2 /NT A—2 L LT, 'line’ & 'nsum’ B3H 5, ’line’ 1T, 7/3—F ¥ L&A XOWREETTD
Bt (¥ = VB IICONWT) EHET /37 A—2ThH D, INDEF ([ LTRIiFIEhR (o
line) ZHWVWAZ L2720, WHIZZNTIVY, F, nsum’ IZX > T TX—F ¥ WEZITH line ZHL
0BRSS line DA% (B2 BAH) Z2HET 5, HDS &6, A—FOHE KDY L REWN
7o, ZOMIFKRED (BB T N—F¥BRREVLTVE D THDH, apflatten D/NT A —F D
m%183_rbto

TDHATIE, EERIZIILLTFOX A7 IZhbif bbb, ZNENMNL LI2Z A7 L LTHFELTEY,
ENENDNRT A =B ERETHZENTE D,



1.3.

75 v N7 L— DAL, 7

e apfind: &3 line TOT R—F ¥ ZINT, NTFTA—FDH|% 1.84 TR LT,

apfind /X7 2 —% 'nfind’ CTA—F K xhHx 5L, AEMNICISN LTINS, #lxiX, K12z
RUTZT—HTiX, 2KOF—FRFEoTNEDT, TOXIIZHET D,

Z DM, apfind /X7 A —% L LT, 'minsep’ (A —% DMED /), 'maxsep’ (A K) %HE
TED, YELTR—F X HELBTERVEZIZIE, ZNOLDOEEEE X THD,

*order’ 1%, RIEM/EREMD ESL MNP DA—FFKSEZ DT TV DERD DT A—4,
IfH TR 5,

X 7Ty b —20%AE, PU—ARKRBIC R EA—FBPNZ ERH D, ZO%A. b
L—2Z2HICRAY v MROBEWT L— A (short_quartz) k> TEE, ThEHWT apfind AT
TEL, £OH 2T, apflatten @ 'referen’ /3T A —X T short_quartz ZFE L, find’ /3T A —
Z 1% no IZ LT apflatten #5473 5,

aprecenter : 7/8—F ¥ OHIMIEOER, &I, ERROXIIZHIOT—% (short_quartz 72 )
Lo TTR—F ¥ BRLERLS TG AITITEE, I A= OH% 1.8.5 IR LT,

apresize : BOMOTET N—F ¥ DY A AOEH, NITA—FZDHI% 1.8.6 1T LT,

ulimit, llimit T, 7/3—F ¥ O L FR (7 2A8) 2HEEL TR ZENTE S, £z, "ylevel’
T, HWOHT T PO TR (B—27 L Dbh) Z4ETE %, 'bkg’ iF no I LTHEL, avglimits’
Zyes IZTHE, TRTODA—FIZONTDT RN—F % « b4 AOEHELHT 5, S/N HBHEN
L SICAR. MEZRTHIE no THHEDRW,

apedit: £ Y Z T 7T 4 TIT N—F ¥ ONLESCH A XEEET 5, apedit D/3T A —F "width’,
radius’ ZFRET D, XTA—FDHl%E 1.8.7 IZ/RLT-,

X 1.2 1Z1%, LS ICIRESNTZT NA—F % L ZDOFRSDRENTNDS, ‘I’ REZ AT
HZET, T—F ¥ OLEENARETH D (~VTBR, ~VT1XT ODASTRLND) B, T
XAFPITHEMIZIRETE AL YOI TRA—FEZRLIZIZOIN I,

aptrace : RESNTET N—F X ICLoTH—F ML —R%4TH, T A—F D% 1.88 IZR LTz,

X 1.31201%, HB2F—FIZONWT, ZOHLE FL—RAL TV o2 FIRENT WD, #E. Bl
LML Y 7 B,

FL—ZRZHWB B E EDRBIIH O CDIRET 20, FEEA LV EF T 7T 4 TICRD EE
HCEHERRETHD (~VTBM), /T A—H 'step’ T, BTN ENTE T DL FHT R L—2R
LTV BT D, A—FDHEIZL - TL, ‘step DREZWED L PL—APHL 2o TLE
SL, ASWMED LN DEH D & ZATEH—FERRIBENRH D, /3T A—F ’niterat’
Z1LULEIZTBE, 205 LD low_ rej’, highre’ THELMHLVANTZLOE) =7 L,
T4y beBOIRT, (V¥x7 FENRIIFATYHITREINDD, ZOROGE, TElEE
DX BRI 2T E D TH D),

My—ZARTEDL L, A—F—HIZ—KRIbLINTZT7 Ty ORI MARGELNS (X 1.4),
RT A —H& flatten’ & yes ICLTEL &, TODARZ MAZHNWTT T v b7 L— DB
fTond, BMLICHWDEMEREEZBE L TEL (FRZFTHREAE T 7T 4 TITHE
THZEHTEDS, ~TER), K14 1T1E, AR THLIEERE T 4 b LIZERFR/REI T
B BKROESy (T2 =T L—F 4 o TOREIC L B) BEL 74y RERTWAETFID
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15, ZIMNDOMPRTIIEE 7 BAHOKEL T ICERNT 2D THLLELXDBND,

Bohi- FLAT N O U v MO 2K 1.5 12781, SRITHEB LS TEDIZRY ., 22k
FEATRDSTWNAE, ZORHBIBROBEAIT, 223 3—E L FOLASRHB LY THB, 20 FLAT.N T
OBJ %%1% (= OBJ_F), #ZEZ)&E T T, [FkIZ TH.AR b#% (= TH.ARF),

1.4 275w bIJL—LTEEZSAHE

CDHEDH A :

77 v N7 L—2L% apflatten THIKALT D Z & 72 <, BEERKT —F%H - T Lio’C‘B\ JREE T
IIBERATIECTE 2, ZOREGIEIL, BU/EENEIHCTH L7217 T, W 22FER &

OEDE, Ny Rad ADOEBEZZFIZK W EThD, f¢®ﬁ#A/FZ7A%mW0TLi5
L. FOWERICONTIE, ELWARY MAEHINT 2 0IINETH D, Iz T, apflatten &
FITTDHL, 779 MHIFARY » FEWVWSIEWZESTNATZD, KIKO7 L—AIZ bRTH Ay Ko
TP T LEIEEGRREL, xR 2o T LEIWEBRPBILNB->TLES, 79 hT7L—
ATCHEBER D26, A—FHIHEEEZ RIET —Z IOV TOHRTZIEL VDT, RIKOKB NNy FaF

DT T2 T T DN EZF B2 TTRD T, Ny Fa T AREEIFE L TWAEAITITER
TH 5D,

Fo. 77y M7 L= EBIL L2V, BlotBiZiX, RET =TIy = DT L—XT
077 ANVDOERBRBLRPATLEY, ZTHICED, ZOROUENEZ R DLGENH D,

Ak

7y N7 V—AF, BHEBIIAUY NOT—FTHDHED, TNTH-TLED &, KIKFT—F 5
SIIA T R (75 v 7 ZABEICHIE) OE#AEL Kb, W TOWHERITNSWEDF — #2725 T
LES, INE2HIREKETHD, 77 v NOFHWRI Ty N TRAREEY | KEERICHRSL L
THL, M1.2 OFITIE, 34,000 77 v MEETHEl-TEL,

Fo. A—FHOH D MIFEFINSL RKOTZ7v—20%T7 5y 87 L—ATHEID & A —FH]
DIEIIRBRBERANATYXIE BT LEDS, £ZC, ETREHICEKILLTZZ 7y N7 Lb—2%, H5
BIE (722 21201 L FOAI T FOE T ML, T XTIV e LICEEZHZ TEB, ZOMFEIC
i¥. imreplace ZH\ 5 (1.8.9), ZOEEIToTXHNET Ty N7 L—20H%K 1.6 IZ7F, Zh
R0, FEEL A—FRIET7 7y MIERRSNRNZ EIZRDD, ZOHBTNTIICLTH AN
7 MAHIIZIFE DR WO T, FRCREEICIE R B2V,

1.5 1N\v9 5592 FKRE

BE: OBJF 25 &, BEINRAIA DK ENRD DD, A—FROA 7> MI—HKIZ 7o
TW%W%ILUO_h%A/977?/F&LT%£¢5ME#%5O_hui\OBU?howT7
NR=F xR, vAZ7 LTLEV, ZRLSOHYEHFILE LTI 1 L TOBIJF 2367
L5I< (= OBJ_FS), THAR IZ2oW\WTiX, ZOEREIBERN (259),

PYRAH: XAZIT apscatter, 1.8.10 IZ/XF A —F D%/~ L7z, apflatten @ & & L[RIERIZ, 'apfind’,
'aprecenter’, 'apresize’, 'apedit’, 'aptrace’ D/XT A —Z{{EE (51X OBJF IZxfLT)1T 9, ’eparam



1.6. —&ioik 9

apscatter’ £X°o T, ’apscatl’ (£721F ’apscat2’) & Z AT e’ ZAJT 5 L. dispersion (F721%
slit) HMDZ 497 4  TIZHODEBOBENTE D, F A7 ZFETTH L, apflatten D & & & [k
IZ, OBJ.F oA —# b L—2DEEEITV (K 1.8 1Z1E, OBJF IZDWTT/3—F ¥ Z WD TV DAk
TRRENTVD), ZORIZ, Nu 77T RIZHLUTRET 4 b LIZRERS, slit Fac2>nT
REND (K1.9), MR TEED 'q THITSH, BID line iIZOWTHDT 1y b R7ZTHIE, line 200
REE AT B, slit FIAIZOWTERE LIz b, quit’ £X°5 &, 4T dispersion FRID 7 4> FOSV/R
s (K1.10), ZH B, ‘column 2500° 72 ETVANAL column [ZDOWTT 4> MO % R5
TERTED, MR L7Zb'quit’, LIZbLT5L, Ny 770 ReZELWEEER GO,

1.6 —Xjtit

BE . OBJ.FS O —% L —R%ZfT\, TX—=F X NOV T F V&2 RD v b HFRIZOWTRELEDE
T—RILD AT MV EF:% (= OBJ FS.ec),

PYA: ZAZiZ apall,

F 91X apflatten & [FIERIZ, OBJ FS IZDOWTA—X M L—RXEITH N, ZOEED/NT A —Z DKo
X apall D/XF A —% L LTHETE 5, apall D/XF A= Ofl%E 1.8.12 IZ/R LTz, /37 A —4& extract’
% yes ICLTERL &, BEMIZ XL END, T/3—F ¥ OED, ’apscatter’ & [Al U TLITFIUT (¥
FHDOEEEN/NZTIUL) . referen’ /X7 A—F T OBJF 252 T ZET, FL—RXETOIEXEIT
HETE, AV F T 7T 47T 2283020, fonle7n7 7 A v0fl% KX 2.1 1R Y, Z
DEMET, A—F T LIz, B 7 A8, i o FOART MARGLND Z LT D,

TNR—=F D&Y, hb—RLb OBJ 2L A L/NT A—F T, TH-AR O—RItfb %179 (=
TH_AR.ec), ZDHA . apall D737 A —% “input’ 121 TH.AR-F, ’referen’ iZi% OBJ_FS % A%,

1.7 RERIE

BE . IEKRIEIZ. THAR.ec ICRONABHEZ ., Th-Ar OIELFEEL, A—F &7 ALK L RE
LORMERREEX . BORARY NUCEERIZV 23 L 0S5 FIETITH, 728, HDS # VW Cits &
iz Th-Ar T—F % b LIERENTZT P A% SN TR YL | Th-Ar BOREIEERBNTCHAT
HB,

PYEH:

e £7 splot T, =& & ® TH AR.ec DX (E7 &N vis. BTV F)IZDOWT, Th-Ar 7 k
7 R L U TR OB R 2 [RIE S 2,

o T—HDHZTOREIL, ecidentify TITH, ZDXZRTD/NTF A —=FZDH% 1.8.13 IZ/R-TS

TDORARIZEIZILHES L, F—F T L2 TH AR.ec DA MURENS, [RIE LIZWEERD
EZATH=INELoTWVoT, 'm’ EX5 L, BRO LICHERIIND DT, KK (A) = ANT]
T5, REZWMOELI-WE XIZIT, FOMBOLZAT L 5, [X1.11 122 DIEEDRET
%7‘]——\“@40

! http://www.naoj.org/Observing/Instruments/HDS /wavecal. html
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F1E AW 1RILAXT M EHHET

X¥m' BT EXIT, A=Y NVONENENE T EL ORIOBREZRFH L TLE S O THE,
Tz, BEROERENGAITITFER LN b H D,

¥/8F A—4 ‘coordli’ T Th-Ar DFA T —TNEH5EZ2TEL E (VA MIIRAF OFIchdH
D, 2V TWEIT 74V B TA2TWD HDEHNTEW), BRITKHER2ME2 AT B0 T
FGA VT =T NDNbRtATE TSNS, L LS THD T A VDI KEFATE TN, T
DN

—ODF—F T3 ARKDEREFE LTS, kK ZANTHZ L TROA—F =Ty, RV =0
XL, nFEOOA—F RN & XTI o v,

FTRTOA—F (b LIF—HDOA—F) IZONWTZDEEEIToTeh, T EANTHE, FEL
o TBRIZOWT S, Th-Ar D7 A4 T —T7 V2R L TCHEIMICREL TS ND, HiE->
7~RIEZ LT hnWhF =y 735,

P ERBE, FESNZTA NCHONT, F—F&E 7 BN EREOBGRRZEL 720D 7 4y
T AT EITO, FERERRLTIND (K1.12), X &y IZXo T, il & fEhDRRNE %
BIRTE D, X, A—FLEEOHBRERDITIE., X OHLIT 0, 'y OHEIZTY AT
B, HLLIANTERE, FEIARALHW LT, & ICEoTHMYVERL, 74T 4 7O ER
Bx ’: function’, “xorder’, “:yorder’ TEHE TEHD T, EENNEL (0102 7 BNLV) 2D X
INCBINT B (BT OW TR, K6-1LIRLIEART A= HBEICBWTHEEARETH D), -
L, HBEVEWVKREICT DL, o7 4y P THEAEN/NEL 2> TLE D O THEENLET
b5,

R LTeD ' TT Ay T4 THEEERT L, SbIC ' CTRIEFERZK T %,

refspectra ¢ OBJ_FS.ec DI RKIEDT —4 & LT TH AR.ec 2HETS (1.8.14), (EEO®K
ERF—2 %052 L bTEh, ~TEBE, )

dispcor THEEDW R IEEZTTD (1.8.15), ZNT, WEEHKIVFHTONTEART MARBELND,
splot 72 & CHER T & 5,

UET—RIALENTART AR D, KR splot T, A—FFELSEHEETHILTRDLZ

ENRTE D,



1.8. RT A —HDHEH

1.8 NS A—ZDHFFEH

1.8.1 echelle

AF
Image Reduction and Analysis Facility
PACKAGE
TASK

(extinct= onedstds$kpnoextinct.dat) Extinction file

imred
echelle

(caldir ) Standard star calibration directory
(observa= observatory) Observatory of data

(interp = poly5) Interpolation type

(dispaxi= 2) Image axis for 2D/3D images

(nsum = 1) Number of lines/columns/bands to sum for 2D/3D i
gdatabas= databaseg Database

verbose= no) Verbose output?

(logfile= logfile) Text log file

(plotfil= ) Plot file

grecords= ) Record number extensions

version= ECHELLE V3: July 1991)

(mode = ql)

($nargs = 0)

1.8.2 apdefault

IRAF

Image Reduction and Analysis Facility

PACKAGE = echelle
TASK = apdefault

(lower = INDEF) Lower aperture limit relative to center
(upper = INDEF) Upper aperture limit relative to center
(apidtab= ) Aperture ID table
(b_funct= chebyshev) Background function
(b_order= 1) Background function order
(b_sampl= -10:-6,6:10) Background sample regions
(b_naver= -3) Background average or median
(b_niter= 0) Background rejection iterations
(b_low_r= 3.) Background lower rejection sigma
(b_high_= 3.) Background upper rejection sigma
(b_grow = 0.) Background rejection growing radius
(mode = ql)
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1.8.3

PACKAGE
TASK

input

output
(apertur=
(referen=

(interac=
(find =
(recente=
(resize
(edit

(trace
(fittrac=
(flatten=
(fitspec=

(line =
(nsum =
(thresho=

(pfit
(clean

gsaturat=
readnoi=

(gain
(1sigma =
(usigma

(functio=
(order =
(sample =
(naverag=
(niterat=

apflatten

echelle
apflatten

FLAT
FLAT_N
)
)

yes)
yes)
yes)
yes)
yes)
yes)
yes)
yes)
yes)

INDEF)
100)
10.)

fitild)
no)

INDEFg
0.

1.)
4.)
4.)

spline3)
3)

*)

1)

5)

3.)

3.)

0.)

ql)

FT1E AR 1 RILAXY MV EHFDLET

AF

Image Reduction and Analysis Facility

List of images to flatten
List of output flatten images
Apertures

List of reference images

Run task interactively?

Find apertures?

Recenter apertures?

Resize apertures?

Edit apertures?

Trace apertures?

Fit traced points interactively?
Flatten spectra?

Fit normalization spectra interactively?

Dispersion line
Number of dispersion lines to sum or median
Threshold for flattening spectra

Profile fitting type (fitld|fit2d)
Detect and replace bad pixels?

Saturation level
Read out noise sigma (photons)

Photon gain (photons/data number)
Lower rejection threshold
Upper rejection threshold

Fitting function for normalization spectra
Fitting function order

Sample regions

Average or median

Number of rejection iteratioms

Lower rejection sigma

High upper rejection sigma

Rejection growing radius



AF

Image Reduction and Analysis Facility

List of input images
Apertures
Reference images

Run task interactively?
Find apertures?
Recenter apertures?
Resize apertures?

Edit apertures?

Dispersion line

Number of dispersion lines to sum or median
Number of apertures to be found automatically
Minimum separation between spectra

Maximum separation between spectra

Order of apertures

AF

IR
Image Reduction and Analysis Facility

1.8, T A = DOFAEH]
1.8.4 apfind
PACKAGE = echelle

TASK = apfind
input =
(apertur= )
(referen= )
(interac= no)
(find = yes)
(recente= no)
(resize = no)
(edit = yes)
(line = INDEF)
(nsum = 400)
nfind = 0
(minsep = 40.)
(maxsep = 150.)
(order = increasing)
(mode = ql)
1.8.5 aprecenter
PACKAGE = echelle

TASK = aprecenter
input =
(apertur= )
(referen= )
(interac= no)
(find = yes)
(recente= yes)
(resize = no)
(edit = yes)
(line = INDEF)
(nsum = 10)
(aprecen= )
(npeaks = INDEF)
(shift = yes)
(mode = ql)

List of input images
Apertures
Reference images

Run task interactively?
Find apertures?
Recenter apertures?
Resize apertures?

Edit apertures?

Dispersion line

Number of dispersion lines to sum or median
Apertures for recentering calculation
Select brightest peaks

Use average shift instead of recentering?
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1.8.6 apresize

AF
Image Reduction and Analysis Facility
PACKAGE = echelle
TASK = apresize
input = List of input images
(apertur= ) Apertures
(referen= ) Reference images
(interac= no) Run task interactively?
(find = yes) Find apertures?
(recente= no) Recenter apertures?
(resize = yes) Resize apertures?
(edit = yes) Edit apertures?
(1ine = INDEF) Dispersion line
(nsum = 3) Number of dispersion lines to sum or median
(1limit = -20.) Lower aperture limit relative to center
(ulimit = 20.) Upper aperture limit relative to center
(ylevel = 0.1) Fraction of peak or intensity for automatic w
(peak = yes) Is ylevel a fraction of the peak?
(bkg = no) Subtract background in automatic width?
(r_grow = 0.) Grow limits by this factor
(avglimi= yes) Average limits over all apertures?
(mode = ql)
1.8.7 apedit
IRAF
Image Reduction and Analysis Facility
PACKAGE = echelle
TASK = apedit
input = List of input images to edit
(apertur= ) Apertures
(referen= ) Reference images
(interac= yes) Run task interactively?
(find = no) Find apertures?
(recente= no) Recenter apertures?
(resize = no) Resize apertures?
(edit = yes) Edit apertures?
(line = INDEF) Dispersion line
(nsum = 10) Number of dispersion lines to sum or median
(width = 30.) Profile centering width
(radius = 15.) Profile centering radius

(thresho= 0.) Detection threshold for profile centering
(mode = ql)
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1.8.8 aptrace

IRAF
Image Reduction and Analysis Facility
PACKAGE = echelle
TASK = aptrace
input = List of input images to trace
(apertur= ) Apertures
(referen= ) List of reference images
(interac= yes) Run task interactively?
(find = yes) Find apertures?
(recente= no) Recenter apertures?
(resize = no) Resize apertures?
(edit = no) Edit apertures?
(trace = yes) Trace apertures?
(fittrac= yes) Fit the traced points interactively?
(1ine = INDEF) Starting dispersion line
(nsum = 20) Number of dispersion lines to sum
(step = 3) Tracing step
(nlost = 3) Number of consecutive times profile is lost befo
(functio= legendre) Trace fitting function
(order = 3) Trace fitting function order
(sample = *) Trace sample regions
(naverag= 1) Trace average or median
(niterat= 0) Trace rejection iterations
(low_rej= 3.) Trace lower rejection sigma
(high_re= 3.) Trace upper rejection sigma
(grow = 0.) Trace rejection growing radius
(mode = ql)

1.8.9 imreplace

IRAF
Image Reduction and Analysis Facility
PACKAGE = imutil
TASK = imreplace
images = flatL_BcO Images to be edited
value = 1. Replacement pixel value

(imagina= 0.) Imaginary component for complex

(lower = INDEF) Lower limit of replacement window
(upper = 0.1) Upper limit of replacement window
(radius = 0.) Replacement radius

(mode = ql)
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1.8.10 apscatter

PACKAGE
TASK

input

output
(apertur=
(scatter=
(referen=

(interac=
(find

(recente
(resize
(edit

(trace

(fittrac=
(subtrac=
(smooth =
(fitscat=
(fitsmoo=

(line
(nsum
(buffer
(apscati=
(apscat2=
(mode =

echelle

apscatter

FT1E AR 1 RILAXY MV EHFDLET

IRAF
Image Reduction and Analysis Facility

OBJ_F List of input images to subtract scattered 1li
OBJ_FS List of output corrected images
) Apertures
) List of scattered light images (optional)
flatL_Bc) List of aperture reference images

yes) Run task interactively?

no) Find apertures?

yes) Recenter apertures?

yes) Resize apertures?

yes) Edit apertures?

yes) Trace apertures?

yes) Fit the traced points interactively?

yes) Subtract scattered light?

yes) Smooth scattered light along the dispersion?
yes) Fit scattered light interactively?

yes) Smooth the scattered light interactively?

INDEF) Dispersion line
20) Number of dispersion lines to sum or median
1.) Buffer distance from apertures
) Fitting parameters across the dispersion
) Fitting parameters along the dispersion
ql)

1.8.11 apscatl, apscat2

PACKAGE
TASK

(functio=
(order =
(sample =
(naverag=
(low_rej=
(high_re=
(niterat=
(grow =
(mode =

PACKAGE

TASK
(functio=
(order
(sample =
(naverag=
(low_rej=
(high_re=
(niterat=
(grow =

echelle
apscati

echelle
apscat2

IRAF
Image Reduction and Analysis Facility

spline3) Fitting function
3) Order of fitting function
*) Sample points to use in fit
1) Number of points in sample averaging
5.) Low rejection in sigma of fit
2.) High rejection in sigma of fit
5) Number of rejection iterations
0.) Rejection growing radius in pixels
ql)

IRAF
Image Reduction and Analysis Facility

spline3) Fitting function

9) Order of fitting function

*) Sample points to use in fit

1) Number of points in sample averaging
3.) Low rejection in sigma of fit
3.) High rejection in sigma of fit

0) Number of rejection iterations
0.) Rejection growing radius in pixels
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IRT A —H DFEEH

(mode =

ql)

17
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1.8.12

PACKAGE
TASK

input
(output
(apertur
(format
(referen=
(profile=

(interac=
(find
(recente
(resize
(edit
(trace
(fittrac
(extract
(extras
(review

(line
(nsum

(lower
(upper
(apidtab=

(b_funct=
(b_order=
(b_sampl=
(b_naver=
(b_niter=
(b_low_r=
(b_high_
(b_grow

(width
(radius
(thresho

nfind
(minsep
(maxsep
(order

(aprecen=
(npeaks =
(shift =

(11imit

apall

echelle
apall

FT1E AR 1 RILAXY MV EHFDLET

AF

Image Reduction and Analysis Facility

0OBJ_FS
OBJ_FS.ec)
)
echelle)
OBJ_F)
)

yes)
no)
no)
no)
no)
no)
no)
yes)
no)
yes)

INDEF)
20)

INDEF)
INDEF)
)

chebyshev)
1)
-10:-6,6:10)

16
40.)
1000.)
increasing)

)
INDEF)
no)

-17.)

List of input images

List of output spectra

Apertures

Extracted spectra format

List of aperture reference images
List of aperture profile images

Run task interactively?

Find apertures?

Recenter apertures?

Resize apertures?

Edit apertures?

Trace apertures?

Fit the traced points interactively?
Extract spectra?

Extract sky, sigma, etc.?

Review extractions?

Dispersion line
Number of dispersion lines to sum or median

# DEFAULT APERTURE PARAMETERS

Lower aperture limit relative to center
Upper aperture limit relative to center
Aperture ID table (optional)

# DEFAULT BACKGROUND PARAMETERS

function

function order

sample regions

average or median
rejection iterations
lower rejection sigma
upper rejection sigma
rejection growing radius

CENTERING PARAMETERS

Profile centering width
Profile centering radius
Detection threshold for profile centering

# AUTOMATIC FINDING AND ORDERING PARAMETERS

Background
Background
Background
Background
Background
Background
Background
Background

# APERTURE

Number of apertures to be found automatically
Minimum separation between spectra

Maximum separation between spectra

Order of apertures

# RECENTERING PARAMETERS

Apertures for recentering calculation
Select brightest peaks
Use average shift instead of recentering?

# RESIZING PARAMETERS

Lower aperture limit relative to center
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(ulimit = 17.) Upper aperture limit relative to center
(ylevel = 0.05) Fraction of peak or intensity for automatic w
(peak = yes) Is ylevel a fraction of the peak?
(bkg = no) Subtract background in automatic width?
(r_grow = 0.) Grow limits by this factor
(avglimi= yes) Average limits over all apertures?

# TRACING PARAMETERS
(t_nsum = 10) Number of dispersion lines to sum
(t_step = 3) Tracing step
(t_nlost= 10) Number of consecutive times profile is lost b
(t_funct= legendre) Trace fitting function
(t_order= 3) Trace fitting function order
(t_sampl= *) Trace sample regions
(t_naver= 1) Trace average or median
(t_niter= 2) Trace rejection iterations
(t_low_r= 3.) Trace lower rejection sigma
(t_high_= 3.) Trace upper rejection sigma
(t_grow = 0.) Trace rejection growing radius

# EXTRACTION PARAMETERS
(backgro= none) Background to subtract
(skybox = 1) Box car smoothing length for sky
(weights= none) Extraction weights (none|variance)
(pfit = fitld) Profile fitting type (fitld|fit2d)
(clean = no) Detect and replace bad pixels?
gsaturat= INDEF% Saturation level
readnoi= 0.) Read out noise sigma (photons)
(gain = 1.) Photon gain (photons/data number)
(1sigma = 4.) Lower rejection threshold
(usigma = 4.) Upper rejection threshold
(nsubaps= 1) Number of subapertures per aperture
(mode = ql)



20

1.8.13

PACKAGE
TASK

images
databas=
coordli=
units
match

gmaxfeat
zwidth

(ftype

(fwidth
(cradius=
(thresho=
(minsep =
(functio=
(xorder =
(yorder =

(autowri=
(graphic=
(cursor
(mode

1.8.14

PACKAGE
TASK

input
(referen=
(apertur=
(refaps =
(ignorea=
(select
(sort

(group
(time

(timewra=
(overrid=
(confirm=
(assign =
(logfile=
(verbose=
answer
(mode

ecidentify

echelle
ecidentify

linelists$thar.dat

refspectra

echelle
refspectra

TH_AR.ec
database

100%
emission)
5.)

10.)

10.)

2.)
chebyshev)
2)

2)

0)

3.)

3.)

no)
stdgraph)

ql)

OBJ_FS.ec
TH_AR.ec)
)
)
yes)
interp)
)
)
no)
17.)
no)
yes)
yes)

STDOUT, logfile)

no)
yes
ql)

FT1E AR 1 RILAXY MV EHFDLET

AF

Image Reduction and Analysis Facility

Images containing features to be identified

Database in which to record feature data
User coordinate list

Coordinate units

Coordinate list matching limit in user units

Maximum number of features for automatic iden
Zoom graph width in user units

Feature type

Feature width in pixels

Centering radius in pixels

Feature threshold for centering

Minimum pixel separation

Coordinate function

Order of coordinate function along dispersion
Order of coordinate function across dispersio
Rejection iterations

Lower rejection sigma

Upper rejection sigma

Automatically write to database?

Graphics output device

Graphics cursor input

AF

Image Reduction and Analysis Facility

List of input spectra

List of reference spectra

Input aperture selection list

Reference aperture selection list
Ignore input and reference apertures?
Selection method for reference spectra
Sort key

Group key

Is sort key a time?

Time wrap point for time sorting
Override previous assignments?

Confirm reference spectrum assignments?
Assign the reference spectra to the input spe
List of logfiles

Verbose log output?

Accept assignment?
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1.8.15 dispcor

PACKAGE
TASK

input
output
(lineari
(databas
(table
(w1

(w2

(dw

(nw

(log

gflux
samedis

(global
(ignorea=
(confirm=
(listonl=
(verbose=
(logfile=
(mode =

echelle
dispcor

AF

Image Reduction and Analysis Facility

OBJ_FS.ec
OBJ_FS.ecw
yes)
database)
)
INDEF)
INDEF)
INDEF)
INDEF)
no)
nog
no
no)
no)
no)
no)
yes)
)
ql)

List of input spectra

List of output spectra
Linearize (interpolate) spectra?
Dispersion solution database
Wavelength table for apertures
Starting wavelength

Ending wavelength

Wavelength interval per pixel
Number of output pixels
Logarithmic wavelength scale?

Conserve flux?
Same dispersion in all apertures?

Apply global defaults?

Ignore apertures?

Confirm dispersion coordinates?

List the dispersion coordinates only?
Print linear dispersion assignments?
Log file

21
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B 1.2: apflatten IC &k D7 T v b TF—FH, (1) F—FZTEDTA—F Y RED L ST
NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:17:38 03-Apr—2001

Image=flatL_Be, Sum of lines 2000-2099
Define and Edit Apertures

9 1lo 11 12 13 14 15[16 17181920 2L R

om0 00

3.00E6 [— —

2.00E6 [— (\ —

1.00E6 [— —
O_UUQQQUDLLUJUJdub MLUJU_
l l l l l
0 500 1000 1500 2000
B 1.3: apflatten I2 L2577 v b7 —FAH, (2) F—F F L—2DH
NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:22:28 03-Apr-2001
func=legendre, order=3, low_rej=3, high_rej=3, niterate=5, grow=0
total=1367, sample=1367, rejected=50, deleted=0, RMS= 0.2655
Aperture 5 of flatL Bc
I I I I
600
550
g
=
= 500
[
450
400

0 1000 2000 3000 4000

Line
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B 1.4: apflatten 12X 577 v T —FWH, (3) A—F Z L IZHMBILT BB EZRETHTDDT 1w
F AT R ToTVBE DS
NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:27:07 03-Apr-2001
func=spline3, order=7, low_rej=3, high_rej=3, niterate=5, grow=0

total=4100, sample=4100, rejected=107, deleted=0, RMS= 4839.
flatL_Be.fits: FLAT - Aperture 5

1.25E6

1.00E6

7.50E5

5.00E5

2.50E5

0 1000 2000 3000 4000

Line

] 1.5: apflatten (IC &k 577 v M7 —F B, (4) Bt nz7 Iy hF—Fo, RV v FmEnimX

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:37:01 03-Apr—2001
Line 2050 of flatL_Bcn

FLAT
[ [ [ H4o000
1.025 —
3000
1
2000
975 |—
—1000
95 -
| | | |
500 1000 1500 2000

Column (pixels)
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X 1.6: KHEHUZHIBAL L7 T v b7 L—20fl, AU v bJFHKIEN

NOAO/IRAF V2.11.3EXPORT wako@hds Thu 17:54:16 05-Apr-2001
Line 2050 of flatL_BcO
FLAT

1.25_II III (M I I I H4000

1_7777777III7IIII7IIII77 - 3000
d m
e MI I i “ Hzo000
i
5
H1000
25—
| | |
500 1000 1500 2000

Column (pixels)
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1.7: Ny 2 7590 RREZITOMOREKT —4F (R Y » R W)

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:58:26 03-Apr-2001
Line 2050 of H2041bf

HD89353
300 I [ Hl4000
200 — 3000
100 _ - 2000

0 %M ‘ M W w W w w w W 1000

100 | | | |

500 1000 1500 2000

Column (pixels)
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1.8: apscatter IZX 2Ny 7 70 FUEL, (1) F—FZEDTR—F ¥ DIREDL I

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 18:59:46 03-Apr-2001
Image=H2041bf, Sum of lines 2040-2059
Define and Edit Apertures

1 b 3 [4 5 [6 7 [8 9

60000 |- (N (A A | N N A N N -

50000 — —]

40000 — —

30000 — —

20000 — —]

10000 |— —

0 200 400 600 800

1.9: apscatter IC XDy 7 7T 00 R, (2) RIKDHDBHTz->TWEDHDE~YAT L, Ny 77
TV ROEET 4y bEIToTWD LI (R U v FJI)

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 19:00:55 03-Apr-2001
func=spline3, order=3, low_rej=5, high_rej=2, niterate=5, grow=0
total=1640, sample=1640, rejected=232, deleted=0, RMS= 9.66
H2041bf: Fit line 2050

HD89353
&
&
o ¢
100 — o o |
P
P > X %
& P S & ¢ &P
$ I @ ¢
b & P
0" & bl 1,0 o & 7
%
50 — & o To |$ B 4T & ¢ —
b 1% &k 1T o $lo0l &8 [¢
oPY P q‘ & SP|P :t,
- T S0 [
L |
O — —
_50 — —
0 500 1000 1500 2000

Column
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[ 1.10: apscatter IZ&B/8y 7 7 F vy R, (3) X 1.9 & [RER (7272 Larikdm)

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 19:02:31 03-Apr—2001
func=spline3, order=9, low_rej=3, high_rej=3, niterate=0, grow=0
total=4100, sample=4100, rejected=0, deleted=0, RMS= 0.5765
H2041bfs: Fit column 1024

HD89353
15 = I I —]
" AR CIRLLR A L
12.5 — A | |
‘Y
0= li ]
| i
i “‘
\ e
7.5 1 NI —
i Wi
5 N
25— —
[ | | | |
0 1000 2000 3000 4000
Line
1.11: Th RO EEZE
NOAO/IRAF V2.11.3EXPORT wako@hds Tue 19:20:56 03-Apr-2001
Aperture 6, Image line 6, Order 6
ecidentify H2043b_ec: COMPARISON
I I I
3.00E5 [— —
2.00E5 — —
1.00E5 — —
0 ——u| \ A e L o l i |
| | | | |

0 1000 2000 3000 4000
pixel (pixel)
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Residual

1.12: Th OWRA 7 —IZ 2N T, BT 1> N 2fToT- B D%~

NOAO/IRAF V2.11.3EXPORT wako@hds Tue 19:28:32 03-Apr-2001

Function=chebyshev, xorder=4, yorder=4, slope=1, offset=112, rms=4.6E

1.00E-3

5.00E-4

-5.00E-4

-1.00E-3
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F2E IPIIT—20ONE : @RIDRRE

IO T, =¥ =T —F O—RITAULIZ DOV TERNZR Z & ZH3i 7z, AETIE, FHROHTZ-72
V7BV, FONTEANT MADT Ty 7 AGIES L ITHKL, —F %2R T1IARDAN
I IICTBZ L, HEAIZOWVWTEHIT S, ZNOIEBHOEIIC X > THEARBERB DL H D, £,
RN FPMAFEIED B STV T 5720, HLETHE LTIHRNTE2HDTH D, o, T— XD HE)
Lz >0 T bt s, FHOH T, BEIZE U TABEOBRTREE LTHND K0, BET /3T A—
ZOHERLTNDLDT, BEIZLTH LWL,

2.1 FEEBR/AXDOKBE

B BN OGS, BRFBEZITY ZEBZ0VR, ZOHA/IIE TaXI v 7 LA AR b
LB XIS, EFITEWIT L R Lot /A AR HbID (LIF, T A XL L5,
CHITCTFE D FHBRR DI o2 Z LI Ko TAT Y RBREL RO E I NEIST LB ST
RO, WTFHRIZLTH /A R LTHRETEZENLEE LY, RB, Wb bRy b7 BV REE
WEWA DV MEZRTH, ZHXERHO7-ONZFE CALEIZBIN A 72D PHIFRETH D2 DIkt L, FH
B A R R E T B s b B,

TR A R BRI ETHZ LIINETH Y, TICHNE L TAREIRICH > TV RITHIE &
ICHBEL L 72N E WS Z b dH Y 55, LTI TG ELHS ETOESDHITH S,

2.1.1 RI—XKARZR—74+—<T Y T3 ITIL—LULEREB-THDEE

&R 2B B AITIiE, BT CRICRIKEZFRI LAY ML 74—~y RTIRD Z EBEN, Z
OHBAITIE. FHBOY o T LESTEZ BAIZOWTIE, D7 L—ADF — 2 %W HE D
HAHZEBHRETHD, HIELEZOEZBAMICOWVWTIE S/N B FRoTLEIDITHHAATH D,

Bl ziE, 30 FBHDOTL—LNB 3K (A, B, C&T2)HoThotclds, SMOT7L—2DAY
v MER, REOENREICL Y RELS BARo TV AEAITHELICA =) I LThHV Y M edbt
TEL (¥ A7 imarith THEE),

imcombine ZHWT 3D AT 4 7% &5 (#HR% medianABC & 35), 2L LIz OWTlRI—EZ
BT Y72 572 VR Y | medianABC [ZIEFHR /A Z1ID B2, £ 7 L — 5% medianABC
Th b,

a=A/medianABC, b=B/medianABC, ¢=C/medianABC

a. by clf. BEITITT 1 BREODI Y FaEoT7 L—ATHBEN, FTHE ) A4 A0, EFITEVE
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Eholct 7L ELTEINTWDS, £Z2T, 2D/ A ALV LY ELIEWMEEZ S OE 7 L
WZDOWTIE, % 1ICEE#Z 5 (2, b, ¢ £ T5), ZHEF A7 imreplace THRIRETH B3, (3) T
AT X HIT, lineclean ZFHIWZIZ O NI WAL H 5.

a’, b, ¢’ IZ medianABC #2275 &, HIWE THFHMM A ZAOWY Rz 7 L— LR TE B,

A’=a’xmedianABC, B’=b’xmedianABC, C’=c¢’xmedianABC

2.1.2 F—XKARZR—T7+—IXYIFT2I7L—LiE-THDEE

Ble LT, 30 0FRD T L—LaRN 2/ (A, B) ol T3, ZOHAXN) DEITAT AT U %
EBZENTERVDT, UFDXEH2T5, 28D T MiTiiEhiz TB<,
MDD 7 L — DR L A,

d=A-B

TAHE, AdFEER 0D T MREDTZ L—AIZRDBR, A TREHBRODHIZo 7287 B VIHETICE
WEZ S B, W B Thiz o787 B/UIEIEFIZT/NEWEZ &2, imreplace (% L <X lineclean) T
EVMEZ 0 ICEEHZ -7 L—2% a, [EVMiEZE 0 ICEE#H 2727 L —2% b &35, imarith T

A'=B+4a, B=A—b

EitRT A E, FHBR/ AZAPZEENZTV—L A, BRGNS, T2E L. ZOEAIIMIESHR
e 7'M HONTIE, S/N BMES 2> TLE- TN D,

2.1.3 Z2L—L1#FEEHDEE

HDT7 A=<y NTHLIREKZ 1LKIZT L TRV TERDE (ZFL—2%4% ALT5),

median ZHWT, A WCAT ATV 7 4 NVEZEnTTzA A— medianA Z1ERT 5, TOEE, X7
A —4% xwindow, ywindow T, AT 4 7 & & 2% x, y ICOWTHET %, #lRITENENI Y
JERNMIKETDE, A DEETBAIZOWNT, JHH 3Xx3 7 BLVDAT 4T v E ST L— AR
TED, bEDARZHRDULRFE oA A=V TIEH IR, 207 L—AITITEARMITTHR A4 XX
D B2,

a=A /medianA

Wk, 2N 1 AT FRET, FHBR/ A AXANRDo7mT7 b—5 a BN TExD, LML, ZOHAL
I, 2B 25T LL 7Ty MAER2 bR, imreplace THWA T Y FOE 7L E 1 IZEX
Wiz %W HFHETADTIIRY, ZZTIL, lineclean 25, ZHIIKHEROEITICONWT, D
O —T%7 49 L, ZIMbRELFITHEEEZ L OV EAMZONTUIREL, 74y MLz

R
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H—T WX o THIET D, DB T DHAEINRNTA—ZE LTHRETE S, A VX577 4
TIERDE, MATEIZOWTO T 4y hOFTZ RIZWDHINWTL B, FITIZOWTT v OB %2
BT D ENABEEN., R TWVWBEEPITEIOTHEY R ZATITERE LT ZEANITHETR
TOIFIZOWTAE L T ND, ZOX I L T—HIZHOWTHEEN Ko7 b, imtrans IZX > T x
i ylhaE Az, [AIERIC lineclean 24T 9, S7z7zWimtrans IZ L > T x e ylhz Az 5 &,
FHER S A XD ENTZT L—D5 2’ WTEXHDT,

A’=a’xmedianA

LD e TR A XD e 7 L—2h A Babhd,
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2.2 WHEDRE

AR OB DG . FROMBINZ L _RIVTBIC DT/ NS VS, KRBV AT OH &t &
DEFRN AT MDD Z LD, 7 L—ABRIChZ5 7 a— "\ RERIEOBREICONTITIE
AW THII L7z (apscatter) 2. & Z TIIBERDOBREIZOWTIIfik A o 72D T2 Z T4 3,

OB, apall TARY MADO—RILALEIT I BRIZ, 73T A — & backgro IZ average X median
EHRETAHZELICLSTHAMETH D (d LARWEATE none) , BIEDOTR S OFHli & 1T 5 FiPHIZ D\ T
b_sampl THET D L, TGO FEEMHIRCAT 4 TR EVELBIDND Z LiZ/ed, FEFITHNEK
HDGEE, TNV RS DIXREETH 5,

HbHAA, RITICHBEDORWERIZO 72825, BELTLESTH XV, EFFIBRIEOREI
ODNWTIHIZEE A ERBB 20D T, UEEIHETEY FELTHRATH BN,
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2.3 ARY MLOBKIE, 75799 AKIE

W1ETIE, T— %Rt L., £ —FIZOWVWTEEEZDL Y DITFTEARZ MARELNA LS IC
B EZAETHMILE, 29 LTALNEARY MIZIE, ==V T b—F 4 VT ORHER EDRZ
DEFEHEL-TLELTNE,

ZDARY Mnh, BlITHBEIT 21T 5 L AICiE, ar T 4 =2 — L2 RELTARY M EH
¥AbT BMERDH D, Fl2, QSO R, arTF 4 =a2—bD LI RARWEDITR EIcdhl-> T, 7
T AIEE LIZWER I DL LRV, T 0MBE, HICE > TLRENDEZREZ & TlEd
DA, FEARHZAB IRAF Z W TR ST 2N TE, LREMAZ2ZEHHRETH D,

231 759 RIL—LZRWV=IL—T 1 VT MEORIE

—WIALINTZART "ADOHIZEK 21 IR LD, TR =T b—T 4 7 ORHERE D
TRNAX—=AAR EBREEGDLI > TEHNATND, ZOAXRT MEBIEET BT, £ RMEICT
T VORHED LY BRDMUTW D & IR L OB RF 0,

F1ETIE, 77 v b7 Lb—2. FLAT OBBLDOTIECOWTHHA LTz, Bigfbshe7Iy +7
L—&A (FLATN) T FLAT 2%l &, 7/8%—F % & LTHY LT N TIE, 7 BB DK
ELATBROEINZ, oY LT Ty h 7 L—AIZR% (D7 V—»5h% BLAZE £15):

BLAZE= FLAT/FLAT_N

Tk RIKREFRRIZ apall T—&oHbT 5 &, DoRY L7277 Ty FDANRY MADBFEHILD (BLAZE.ec),
ZDARY ML, ==V T b—TF 4 VT Ot KICH LD L TWNWADT, ZOAXT MLk
Bkl (b bR E 11275) Lizb® (BLAZE.ecn, X2.2) TREDANLT ML aE5 L
T VORHERN REEICIIRIE S Nz A7 vAREBNRE (1K2.3),

BLAZE.ec D#IEGIL. boxcar TITH Z LN TE D (2.6.1), NTFA—F L LT, xwindow = 73
MDY 7 BNV (e.g. 4100), ywindow=1 LRET D E, FA—FDART MAOKEEDT T~ %
Lol 7 L—ARBLNEDT, T BLAZE.ec %1% &, Bkt h/=7 L —24 BLAZE.ecn (X
2.2) BfFbiLd,

2.3.2 KEARY MILDOBEKIE

AIfOLIIC L THRLONIEART MvDavT f=a—b%&k 7 4y FLT, A7 M EBKIELT S
FEEHIAT 2, fHOEERTA TR, HRFEROBEKTar T4 =2 — 2R RD DT L03F]
BETHIHFTTHD, (BB, ZELWVWEBRZEDLIIC, T 4 =a—ARENNIZRZTVBHRIR
DAY MDA, WfiOFEEITAVTHRIKR2 S Liven,)

Z OFEEIZIX, continuum ZH WD, TOFRI EFITTHE, HEA—FIOWTA U ETIT 4T
W2, BB DI—T %7 4 FLTND, BHEOFEBERRBIZONWTIE, RIA—FLELTEHERD
TLHTEDBL, AVETITATIRERDZELHWETHD, 74y MTHHADCHEELEZ DN,
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(ZNBIZOWTIEEAR CITo 7 EE LB TH D, VERDLAAVTEER,) Mo A7 b (K
2.3) 12, HEEBDOI—T%T 4 N UTERTF 2K 24108 LTz, BIBALORERIZ, splot TR.HND (X
2.5), (7B, BUCRLEBNT, BBAERDRLTLE I E Vo TND EIFNX 2R, 2Dk 2Ril<
TRV 5 B HAITIE, b o EIEREWVLEANERES S, )

2.3.3 739U RKIE

75 v I AIEEITH I, BHERDANY MLz, HRELFRICHEETIRY ., A URETENE
T T—RILD AT M ZfFTEL (STDec &%), AR E L TIE, =XV =000 5L
DONoTWEEEHANS, 9, EELEDART FUIZONT, HYIZbinZE->TZEDOIT L FOD
W EE D, TNEEYSRBEETT7 4y ML, RED T FOWRR (DFV, BREINTEELOR
N7 M) oKD, b NEIREBEEREDO T XN X =ML VARV ATy 7 v a ik
b, TOVARUVAT 77 v a  CENREERIET 3,

WD X A 71X, standard, sensfunc, calibrate, standard ®/XF A —HFREDH| % 2.6.2 IR~ Lz, H
WAEHER DA~ F)V (STD.ec) ZHEL, bin Z&IZx bz vy MaEE T T 7 A4 V% output
THET S, BEEEOZRINVX—[AHADOT—T VD A>TeT 4 V7 8 % caldir THET 5, IRAF I
TRIEHOT —2 R3S 5 REEHEINTWS, EART —FBH 250X,

page onedstds$SREADME

THRDZ ENTEX B, HITIX onedstds$speclbeal ZFE L TW5, W2 EDAHINT star_nam TH
ET 5, EREREZR-o 72 & X OBHIFN & airmass bEWVWTEL, TOXRTE2RITTHE, K261
RLTEE DT, BEHERDANRT L%, bin X o THV Y FEZDELTWARTIEIRRIIND, K
WABRWEZAFAVE T I T A TICEEARETH D (~VTEI), #ICR L2 RIS T ER RS
TORIABNN TR H Y, ZOHOWIEIZINETH B,

KIZ, sensfunc IZLk VD, VARV AT 7o 7 arZlfRE@dT s, NTA—=Z0H% 2.6.31ZR LT,
standard (21X standard TTE 727 7 A )V std ZFEET D, sensitive {ZH] 2 1L sens W\ I A HTEHEE
THE, FERE L TEA—FITOUWT sens.0001, sens.0002, ... EWIARID VARV AT 77 ay
DR D, FRO—HEI2.7TITR LTz, EEPEET v FORRT, TEBEDEAETHD, T
AVETIT 4 TIELERETH 5,

Bz sens.00nn Z W CHBIRIKD 7 T v 7 AEIEZELT 9 DIA calibrate TH D, /37 A —F OH
% 2.6.4 2R LTz, input IZITHRIKD AR MERET S, HIRIEKE o7 & & OFE IR &
airmass bIET 5, X 2.6 LA LA —FIToONTHELNTZ QSO DA~Z ML ofl %K 2.8 1ZRT,

Pbtnkdic, 79 v 7 AWIEERTITH Z LIXIRAF TRIRETH B0, £ OREEIZBINSM: 02t 7
EleEkoTRED L ZANKEL, ERO LS BREBIELITTIEI E< 02N b HDH LD Th D,
BT T v ARIEEVLBE L TET —F O EIZE A ERST2Z ERRVO T, ZOHOBIILH
KETBELVWHZ LT, B ITITHNTHZEE LW E & 2,
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2.4 AR MILO—AKIE

KA —H T LIRS AT FViL, scombine Z# HHWWTORIFAZ ENTE B, FEN2-OD
F—HZTHT > TNBEEEIE. TDOVEEEE D7 EONBNAEETH D, MHERT A X2 &z &
D, ZV—=RAXT FT N« LUVRAN=TETORWERIZIE, @PRONZART MAR—DDW
RN R NIRRT MR D20 TH 5,

scombine TiX, input, output @7 7 A VA EHET H1ED>. group Id'images’ & L, combine (2D
Wi Caverage’ 72 E &1 5,

BB A ZRKEL, ZV—=2ART b I LU DR FHTHNA=LNTWEEA, HicHkt—4F
DT —ZFTRTEHANTLES &, RBBOUDO S D S/N OB RS LN T LE S, ZhEiliT
B2z, Bl AT EBOITIN DS 4100 B 7 B OEAIZIE, input 77 A VOFRED L Z AT,

input=0BJ.ec[501:3600,*]

DEHTHEZBE, HEA—FITONWTEHDO 00 7L ZH VKL LT —FEary L LT<nb
(bBHLAAL—ERY IV I LT LESETZ 7 ANEESTEBOTS LW,

7T 7 ABRIE LT AT FVh | scombine THREG FIRETZ A, BRIEA TR TE QW anWE | A4—
A vy THREENTLE D, TOMIEDHTEL, T—ZAHY 7 vy 7 OREICE EF 520
DT ZTIIE L,

223, scombine IX, BEDO 7 L —AnBELNTZART MO LAEDE CEB) b/nsin s,

input=A.ec,B.ec,C.ec

DX H1ZH %, group IZI ’aperture’, combine (213 ’average’ 2 E L5 x5 L. 3 DODART MILVDYE
BPFEo D, K7 —FD S/NISCTUTA FaeniFd Il LbTE S,
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2.5 T—AUNEOBHE

INETHY BN LTCELT—FEKD L, HRPFH TR K LIThI e 20 Cid, 2
REABME L TUBITEX A2 ENZEE LV, IRAF Tid. doecspec EWNH X A7 THip ) D %1T 2
559 ThHD, LirL, TZTEMAR~ 7w 2ER L TT —ZBLEAT 5 IIEEMITT 5, FEDHZ
DRIIZOWVWTEBRFTTHY, w70l o THHXRI ZWREFETOLDOTIEH AR, TN THT —
ZALEIC R DM I R Z P E, D LIETEIMET 2 Z ERREIC R D, R LT-DIE, 77 v FO#
AL ZAT 9550 wamkff & HHRNERER L O—KITALZ1T 9847 waextract ThH2DH (KHELEE),

bz A7 & LTHWST2OHITIE,

task wamkff=wamkff.cl

task waextract=waextract.cl
Lo TEL,

wamkff TiX, 1) IZBNT, A T ZADERER, BERDAT 4T &2 & D50 EORBBFHEAILT T v
FZ L—2hn, HBILESNZT7 Ty FEGEDETOEXEITY, TORRIC, —FKRto-dn 71—
A (R y FEOEWTZ Iy Ry LLIFED T L—D) Z2HX, ZRELV 7L UVRELTT N—F %
WEEITHI L ITLTND, &I, 2) IETIE, 23 THRNM LI, 79y b7 L—aZ Vs L—
T 4 v T DR DI IEEIT 9 T2 DAY h v (BLAZE.ecn) % 25 F TOMEHEIT-> TS, AH
N7 7 A4 VOFREIX., epar wamkff TTE 3,

waextract Tli&, KIKD ZIRITEA A — VIOV THENBREZITWV, —Ritfk L. BLAZE.ecn THl-
T V—T 4 7 OREEDRIEZIT D £ TOREEITo>TWA, ZZTiE, — &b 5BRI2ix, &
FHBREDBRICIRE LT NN—F 2 ZDEEHNOTWDE, EEE2A LV F T I T4 TITRDINEI ML
RTG A—X% (interac) £ L THXDBILENTED, ZN%Z no lICLTEL &, U LEONEEZFTXTHE)
IZRe o T—RIEARY MERLTLDDT, RILT7+—<y NOT—F &0 K LABET 58555 70
Eifif|TH 5,

FELL I,
MRAF ZHAKT AT L E LTz T4V 7 b= T BHREDOT5]] (1997 4 3 H. K HALELHFE

=)

REEBROZ L,
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B
# wamkff.cl W. Aoki 26 Jan. 1999
S
1)QUARTZ frame (combined) => normalized flat frame
2)Produce blaze profile

QUARTZ / med(QUARTZ) => smoothed QUARRTZ

extraction of smoothed QUARRTZ

normalization => blaze profile

Set parameters for: apfind, aprecent, apresize, apedit
apflatten, aptrace
apall
(parameters of boxcar are given in this procedure)
i G g g g g g
procedure wamkff(sq_f,f_f,nf_f,nbl_f)

#
#
#
#
#
#
#
#
#
#

# Input
string sq_f {prompt
string f_f  {prompt
#0utput
string nf_f {prompt
string nbl_f {prompt

’Short quartz frame name’}
’Flat frame name’}

’Output Norm. Flat frame name’}
’Output Norm. Blaze profile name’}

begin
string flat_f, sqtz_f, normflat_f
string blaze_f, blaze_ec_f, blaze_ecO_f, blaze_ecn_f

flat_f f_f
sqtz_f = sq_f
normflat_f = nf_f

blaze_ecn_f = nbl_f

#temporary files
blaze_f = "blaze_tmp"
blaze_ec_f = "blaze_ec_tmp"
blaze_ecO_f = "blaze_ecO_tmp"

### 1)QUARTZ frame (combined) => normalized flat frame ###

## apfind for short quartz frame

apfind(input=sqtz_f)

# interac=yes, find=yes, recente=yes, resize=yes, edit=yes)

## apflatten
apflatten(input=flat_f,output=normflat_f,referen=sqtz_f)

### 2)Produce blaze profile ###
## QUARTZ / med(QUARTZ) => smoothed QUARRTZ
imarith(operandl=flat_f,op="/",operand2=normflat_f, result=blaze_f)

## extraction of smoothed QUARRTZ
apall (input=blaze_f,output=blaze_ec_f, referen=flat_f, \
interac=yes, find=no, recente=no, resize=no, edit=no, trace=no)

## normalization => blaze profile
boxcar (input=blaze_ec_f,output=blaze_ecO_f,xwindow=1024,ywindow=1, \
boundar=’wrap’)
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sarith(inputil=blaze_ec_f,op="/",input2=blaze_ecO_f, output=blaze_ecn_f)
##

end
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B i
# waextract W. Aoki 3 June 1999

HH R
# 1)Subtraction of SKY

# apscatter, apfind, aprecenter, apresize, apedit, aptrace

# 2)Extraction

# apall, aprecenter, apresize, apedit, aptrace

# 3)Normalization

# Object / Blaze

B g
procedure ccd_proc(s_f,bl_ec,s_ec,sn_ec)

string s_f  {prompt = ’Stellar frame name’}

string bl_ec {prompt = ’Blaze profile name’}

string s_ec A{prompt = ’Output extracted profile name’}

string sn_ec {prompt = ’Output normalized profile name’}

bool interact {prompt = ’Ran task interactive? (yes/mno)’}
begin

string star_f, ref_f, stars_f
string blazen_ec, star_ec, starn_ec

star_f = s_£
blazen_ec = bl_ec
star_ec = s_ec
starn_ec = sn_ec

#temporary files
stars_f = "stars_tmp.imh"

### 1)Subtraction of SKY ####
apscatter (input=star_f,output=stars_f,interac=interact)

### 2)Extraction ###
apall (input=stars_f,output=star_ec,referen=star_f,interac=interact)

### Normalization ###
sarith(inputl=star_ec,op="/",input2=blazen_ec, output=starn_ec)
##

end
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2.6 /N5 A—FDKEH
2.6.1 boxcar

AF
Image Reduction and Analysis Facility
PACKAGE = imfilter
TASK = boxcar
input = blL_bcl_ec Input images to be fit
output = blL_bcl_ecO Output images
xwindow = 4100 X dimension of box
ywindow = 1 Y dimension of box
(boundar= wrap) Boundary (constant,nearest,reflect,wrap)
(constan= 0.) Constant for boundary extension
(mode = ql)

2.6.2 standard

AF
Image Reduction and Analysis Facility
PACKAGE = echelle
TASK = standard
input = H2037bfs_ecw Input image file root name
output = test Output flux file (used by SENSFUNC)
(samesta= yes) Same star in all apertures?
(beam_sw= no) Beam switch spectra?
(apertur= ) Aperture selection list
(bandwid= 5.) Bandpass widths
(bandsep= 5.) Bandpass separation

(fnuzero= 3.6800000000000E-20) Absolute flux zero point

gextinct= g Extinction file

caldir = onedstds$spec50cal/) Directory containing calibration data
(observa= ) Observatory for data

(interac= yes) Graphic interaction to define new bandpasses
(graphic= stdgraph) Graphics output device

(cursor = ) Graphics cursor input

star_nam= hilt600 Star name in calibration list

airmass = 1. Airmass

exptime = 300. Exposure time (seconds)

answer = YES! (nolyes|NO|YES|INO!|YES!)

(mode = ql)
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2.6.3 sensfunc
PACKAGE = echelle

TASK = sensfunc

standard= test
sensitiv= testl
(apertur= )
(ignorea= no)
gextinct= ) g
newexti= extinct.dat
(observa= )
(functio= spline3)
ggrder = 4;
interac= yes
(graphs = sr)
(marks = plus cross box)
gcolors = 213 43
cursor =

(device = stdgraph)
answer = yes
(mode = ql)
2.6.4 calibrate
PACKAGE = echelle

TASK = calibrate

input =
output = test2.fits
(extinct= no)
(flux = yes)
extinct= %
gobserva=

(ignorea= no)
(sensiti= testl)
(fnu = no)
airmass = 1.
exptime = 13678.
(mode = ql)

43

AF

Image Reduction and Analysis Facility

Input standard star data file (from STANDARD)

Output root sensitivity function imagename

Aperture selection list

Ignore apertures and make one sensitivity fun(logfile=

Extinction file
Output revised extinction file

Observatory of data
Fitting function

Order of fit
Determine sensitivity function interactively?

Graphs per frame
Data mark types (marks deleted added)

Colors (lines marks deleted added)
Graphics cursor input

Graphics output device
(no|yes|NO|YES)

IRAF

Image Reduction and Analysis Facility

APM08279L0 Input spectra to calibrate

Output calibrated spectra
Apply extinction correction?
Apply flux calibration?

Extinction file
Observatory of observation

Ignore aperture numbers in flux calibration?
Image root name for sensitivity spectra
Create spectra having units of FNU?

Airmass .
Exposure time (seconds)
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2.7 K

2.1: —WIAL ENTZ AR R LD

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 11:05:00 06—Apr—-2001
[H2041bfs_ec[*,10]]: HDB89353 30. ap:10 beam:10

I I I I I
30000 — —

25000 — —]

20000 — —]

15000 — —

10000 — —

5000 — —

I I I I
0 1000 2000 3000 4000

pixel (pixel)



2.7. ¥

22: 779 AT "MES EIERENZT V=T a7 7 AV

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 11:07:51 06-Apr-2001
[blL Bc_ecf[*,10]]: FLAT 12. ap:10 beam:10

I I I I I
1.5 — —

1.25 — —

25— —

I I I I
0 1000 2000 3000 4000

pixel (pixel)

X 2.3: K230 T L —XFa77 A NVTHIELTELNERARY ML

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 11:15:54 06-Apr-2001
[H2041bfs_ecn[*,10]]: HDB9353 30. ap:10 beam:10

20000 [ [ [ [

17500 — —]

15000 [— —

12500 — —

10000 |— —

7500 — —]

5000 — —]

2500 — —]

I I I I I
0 1000 2000 3000 4000

pixel (pixel)
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2.4: continuum IZ X BT 1T 4 7 DA

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 11:20:12 06—-Apr-2001
func=spline3, order=3, low_rej=2, high_rej=0, niterate=10, grow=1
total=4100, sample=2572, rejected=292, deleted=0, RMS= 216.2
H2041bfs_ecn.fits, [10,1]

HD89353

20000 [~ [ [ —]

17500

15000

12500

10000

7500

5000

2500

| | | ! I I—I_I

0 1000 2000 3000 4000

wavelength

B 2.5: Bigfbs iz A7 b

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 12:16:19 06—-Apr-2001
[H2041bfs_ecnc[*,10]]: HD89353 30. ap:10 beam:10

I I I I I
1.25 — —

e, ol bl

1= M g iR

NN o —

25— —

I I I I I
0 1000 2000 3000 4000

pixel (pixel)

;%



¥ 2.6: standard IZ X BEEHREE D AT MDD I T MIEVEED L 5§

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 11:50:00 06-Apr-2001
H2037bfs_ecw
Hiltner 600

I
15000 —
12500 —
-
— 10000 [—
=
=
=53
E 7500 —
—
=
=
5000 — —
2500 — —
0= I I I —
5880 5900 5920
Wavelength (angstroms)
¥ o L= Ay ety
2.7 BEHER AT bV DA BRI EVE R
NOAO/IRAF V2.11.3EXPORT wako@hds Fri 12:01:36 06-Apr-2001
Aperture=15 Function=spline3 Order=4 Points=10 RMS=0.0020
Sensitivity vs Wavelength
I I I I
40.25 —
40 —
39.75 —
39.5 —
39.25 —
I I I I I I I
5870 5880 5890 5900 5910 5920 5930
Sensitivity Residuals vs Wavelength
-005 = I I I I [+ I I ]
N +
0+ -+ + +
+ + +
-.005 — —]
-.01 1+ —
-.015 — —]
-.02 — —]
I I I | X I I I

5870 5880 5890 5900 5910 5920 5930
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1.50E-15

1.25E-15

1.00E-15

7.50E-16

5.00E-16

2.50E-16

Fo2E )T —F OB B ORI

X 2.8: 7T w7 AGIEL THLNIZ AR h v

NOAO/IRAF V2.11.3EXPORT wako@hds Fri 12:04:12 06—-Apr—-2001
APM08R79+5255 1.4E4 ap:15 beam:101

[test2[*.,15]]:

5880

5900
Wavelength (angstroms)

5920
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¥£3F HDST—20RBEZOUESE

1, 2ETHRARTEART, BEENRT S = AV NER TR LN T —F OB T, 1ZIFLETH
%, RFETIX, HDS 7 — X IZRARIEEZ HoOM D, FEICT — 2 BRE1T 5 BEITIE, i#$$f¢
RETF—HNEEITo729 2T, H 1, 2B TRRZERICHERZ L12hd, B, AR THRRZNE
1. HDS a2 —¥ <=2 7 BT Atk &, 1ZIER—TH 5,

3.1 HDS 7—2 OEKRLTIFHY
3.1.1 Z2L—LEE

B ST —2 I3l LS (7 L—4ID) 321 bhvd, —20 CCD ZREhicxt LCFITS 7 7
ANDPMESLNB T2, —HOBHICH LT o0 7 L—AIDBEY Y THNSE, 7L —AIDIE, 'THDSA
122 3< 8HIDIE LFE S TH 5 (2001 4 1 HARELE "HDSA00002480° ), FH1dMs Z L1372, T—
AR EBRT TR Y AT AR E LSRR ERICR D, 774NV, 22 ' fits 22007

@ (HDSA00002480.fits %) 12725,

3.1.2 FITS T—X2 D4 #

Hﬂ?%'ﬁéﬂé FITS & —# 2%, WO~y ZH, 72z, 7AZF—ILRT —T NV (b ~y
R, T—H T END) DA END, T—T iR, B ESNEZART bADT p—< v b (A
ﬁﬁﬁ W, CCD L CTONLE) RFidkENd (WThb 7V —T 4 VT EDORED D DFHHEAE), 3.3
I~y FEB LT =T VOHl %R,

T, RBEE=F ZHVELEAICE, ZobOT AF—HET -7 AR S, £ ZIOEREOT—
FNFLA S B,

3.1.3 T—AREADEH

T2 T, 2BIT 4100 BB, RV v R 2048 7 BADT—F (V=2 THELOLGE)
WA T, =N —=2F ¥ VERBDIT N TNDE, ==X ¥ L, KO0 T—
BRI LM TRPCHATELEITH Z & T, Z2OT — 2 E2HHG LIZBEONRA T A L~ Gl T
&5,

T —FZOHHTELIE, ENEND CCDIZOWT 27 T DO THAL L TWDD, 7—4 & LTiX
4100x 1024 EZ BEAROEDD2=y hERD, ZIUCENENA —/—R % LA 50 51 (4100 x 50
E7EL) DT bND, ZHICKY, K31DXIRT—EX/oNDZLITkD, BB, ULETIEEY



50 #3E HDS 5 — & QR & F DAL 1E

=V 7ELOBADT —F BRI OV THII LD, BV = Z BT BATH, A== 2F v
IR 50 5T oo B b,

overscan overscan

for datal-1 overscan for data2-1 overscan
¢ for datal-2 * for data2-2
\ ¥
1024 {1| 1024 1024 || 1024
datal-1|i|datal-2 data2-1|1|data2-2
CCD-1 CCD-2
data o | |L ® © - o

readout 50pix

3.1: CCD 7 —# X OM&EK, fD A7 Moy Iim, BB A Y v ki

HDS Oifr. SA T ALV OEP S HRREFET D120, T —FEROBRTIL, F—/"—ZXF ¥
RO T —F Z W TEB S ZMIET A Z ERDFE LV, BHOITWHIZOWTIE, U TFICHHAT 5,

3.2 HDST—4I¥HELT—401E
3.2.1 FARAX—HET—TILOUNE

[RAFIC X o CT—# # 0BT 255, TAX—JLIRT —TABONTWNWEZ LIZEY, FITS 774
N EFRE LT 20T CIREEACITLBEC & 2V, ZHUX FITS 7 7 A W EFIAIATe X A7 rfits 128> T
BLBRF[REZR 7 7 A WITTE B,

($51) rfits input.fits 0 output.fits

F2. T 7 ANLIE (0] o UE (HDSA00000001. fits[0] %) EBALES 5 Z LN TE B,

3.2.2 A—/N—RFx v UEEBO0LIE

313HTHH L L 912, HDS OF — X |ZidA— "— A% ¥ VAEIRA T S Tunbd, LT
DEIRTIEZ Lo THEMAWBELTEX B, 2B, "M T ALV OEENEHTE B EE XD HIR,
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F—N—2% ¥ VEBEDIVBETCTLESI 2L B TED,

o BFHHE L OITHIET B A —/8—Z % % A (50 x 4100pix) DEX % & 5,

o HMAELNZLIZ, =00, ETHR LA —"—2F v VRO FEMHEZ 2 LTI,

o KA LHIKIGT DT —H T LT, TNENDF A 2T b, A OfiidE 3220k
¥,

o THBIIZTEIVIEL, 4% CCD ZLIZVEDDT 7 A MTRD XL DRIT D (A—"—2R
¥ ¥ VRO 20 2048 x 4100pix DF—H T/ D),

T, A LAZED CCD 7 A Dz RT, 2B, ZOMHIE, FITS ~y it S T
5 (FWEM . H_GAIN1, JEIZEM : H_GAIN2),

#* 3.1: CCD ¥ A v

FEAHTE L H 74 v (e” /ADU)
CCD1, Ml (R A) 1.628
CCD1, A7 (BLHEA) 1.615
CCD2, LMl (R EA) 1.782
CCD2, A1 (L3 =) 1.665

ZOFNEATRIEAZTT S IRAF A2 Y 7 |k overscan.cl 23, LA F®D URL 22645 T %:
http://optik2.mtk.nao.ac.jp/HDS/index_J.html
FERGE., TE¥E%21ToT0DT 4 L7 FUIZ overscan.cl 77 A LV ERBE,
cl>task overscan=overscan.cl
EHRATDEFEETSTI AT, LWFOX I IZFATTHIT I,
cl>overscan input.fits output.fits
UTFOMBUIEF DTy 2 VAT MT— X DB L [FETH 5,

3.3 FITS Ay & - 7—TJ)LDOHI
3.3.1 FITSAv4

SIMPLE = T / Standard FITS format
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BITPIX = 16 / Number of bits for each pixel

NAXIS = 2 / Number of axes in frame

NAXIS1 = 2148 / Number of pixels per row

NAXIS2 = 4100 / Number of rows

EXTEND = T / There is a standard extension 1 (ASCII table)
BSCALE = 1.00000 / Real = (fits pixel value)*BSCALE+BZERO

BZERO = 3.276700E+04 / Real = (fits pixel value)*BSCALE+BZERO

BUNIT = ’ADU ’ / Unit of original pixel value

BLANK = 0 / Value used for NULL pixels

DISPAXIS= 2 / Main dispersion axis in frame

CTYPE1 = ’pixel ’ / Pixel coordinate system

CTYPE2 = ’pixel ’ / Pixel coordinate system

CUNIT1 = ’pixel ’ / Units used in both CRVAll and CDELT1

CUNIT2 = ’pixel ’ / Units used in both CRVAL2 and CDELT2

CRPIX1 = 1 / Reference pixel in axisl

CRVAL1 = 1 / Physical value of the reference pixel

CDELT1 = 1 / Size projected into a detector pixel in axisl
CRPIX2 = 1 / Reference pixel in axis2

CRVAL2 = 1 / Physical value of the reference pixel

CDELT2 = 1 / Size projected into a detector pixel in axis2
PROJP1 = 0.0 / Projection type of the first axis

PROJP2 = 0.0 / Projection type of the second axis

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
BIN-FCT1= 1 / Binning factor in axisl

BIN-FCT2= 1 / Binning factor in axis2

N2XIS = 2 / Number of axes for the slit projection
N2XIS1 = 2148 / Number of pixels per row for slit spectroscopy
N2XIS2 = 4100 / Number of scan lines for slit projection
C2YPE1 = ’DEC--TAN ’ / Type of projection used for #1 axis in 2nd WCS
C2PIX1 = 1024.0 / Reference pixel in X

C2VAL1 = 0.00 / Physical value of ref pix X for WCS

C2ELT1 = 0.00000 / Size projected into a detector pixel X

C2NIT1 = ’degree ’ / for C2VAL1 and C2ELT1

C2YPE2 = ’WAVELENGTH’ / Type of projection used for #2 axis in 2nd WCS
C2PIX2 = 2048.0 / Reference pixel in Y

C2VAL2 = 701.22 / Physical value of ref pix Y for WCS

C2ELT2 = 0.00207 / Size projected into a detector pixel Y

C2NIT2 = ’nm ’ / for C2VAL2 and C2ELT2

P20JP1 = 0.0 / Projection type of the first axis

P20JP2 = 0.0 / Projection type of the second axis

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
PRD-MIN1= 1 / Start X position of partialy read out
PRD-MIN2= 1 / Start Y position of partialy read out
PRD-RNG1= 2148 / X range of the partialy read out

PRD-RNG2= 4100 / Y range of the partialy read out

0BJECT = ’ (€S22892-052 ’ / Target Description

DATA-TYP= "’ ’ / Characteristics of this data

RA = ’18:54:46.968’ / RA of the tracked pos. on the slit guide pos.
DEC = ’+05:00:23.70’ / Dec of the tracked pos. on the slit guide pos.
RADECSYS= ’FKb5 ’ / The equatorial coordinate system
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EQUINOX =
RA2000 =
DEC2000 =
PROP-ID =
OBSERVER=
0BS-MOD =
DATE-0BS=
EXPTIME =
UuT =
UT-STR
UT-END =
HST =
HST-STR =
HST-END =
LST =
LST-STR =
LST-END =
TIMESYS =
MJD =
MJD-STR =
MJD-END =
SECZ =
SECZ-STR=
SECZ-END=
ATRMASS =
AIRM-STR=
AIRM-END=
ALTITUDE=
ALT-STR
ALT-END
AZIMUTH
AZ-STR
AZ-END
OBSERVAT=
TELESCOP=
0BS-ALOC=
TELFOCUS=
FOC-POS =
FOC-VAL =
FOC-LEN =
F-RATIO =
INSTRUME=
FRAMEID =
EXP-ID =
DATASET =
DISPERSR=
WAVELEN =
WAV-MAX =
WAV-MIN =
SLTCPIX1=
SLTCPIX2=
FILTERO1=
FILTERO2=
SLIT
SLT-WID
SLT-LEN

= ’07:

1950.0
718:57:14.975°
’+05:04:26.24°
’099007 °
> Aoki ’
> SPEC_Multi-order °’
’2000-06-13°

1.0
’07:02
02
02
02

148
148
148
148
02:48
02:48
08:31
’14:08:31.331°
’14:08:31.331°

’UTC ’
51708.29362640
51708.29362640
51708.29362640

.810°
.810°
.810°
.810°
.810°
.810°
.331°

’07:
’21:
’21:
’21:
’14:

4.175
4.175
4.175
4.1150
4.1150
4.1150
13.85753
13.85753
13.85753
89.61928
89.61928
89.61928
’NAOJ ’
’SUBARU
’Standby ’
’NASMYTH-0PT’
’NASMYTH-0PT’
-0.025
104207.0
12.71
’HDS ’
’HDSA06130003°
’UNKNOWN °
)# )
’echelle ’
701.22
759.04
637.03
999.00
2048.0
’UNKOWN °
’UNKOWN °
> SHORT ’
0.100
1.000

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
secZ at start of exposure

secZ at end of exposure

Typical air mass during exposure

Air mass at start of exposure

Air mass at end of exposure

Altitude of the telescope pointing (degree)
Altitude at start of exposure

Altitude at end of exposure

Azimuth of the telescope pointing (degree)
Azimuth at start of exposure

Azimuth at end of exposure

Observatory

Telescope

Allocation mode (OBSERVATION/STAND-BY)
Focus where beam is reachable

Focus where instrument attached

Focus position of the telescope

Focal length of the telescope (mm)

F-ratio of incident beam

Name of instrument

Frame ID number issued by 0BS

Exposure ID number locally defined

ID of observation dataset

Identifier of the disperser used

Center wavelength of the center order (nm)
Maximum wavelength recorded (nm)

Minimum wavelength recorded (um)

Pixel of slit center (Axisl)

Pixel of slit center (Axis2)

Filter wheel No.1

Filter wheel No.2

Identifier of the entrance slit used (SHORT/LON

Slit width (mm)
Slit length (mm)



54 #3E HDS 5 — & QR & F DAL 1E

SLT-PA = 0.00 / Slit position angle (degree)

SLT-PSTR= 0.0 / Slit position angle at start (degree)
SLT-PEND= 0.00 / S1lit 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 = 0.0 / 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 = ’Clear ’ / Weather condition

SEEING = 0.000 / FWHM of the star observed with Slit Viewer (arc
NAS-TAVE= 0.00 / Average Nasmyth encl. temp. (Kelvin)
DOM-WND = 0.1 / Wind speed inside dome (m/s)

DOM-TMP = 277.95 / Atmospheric temperature inside dome (Kelvin)
DOM-HUM = 33.0 / Humidity inside dome (hPa)

DOM-PRS = 622.9 / Nominal atmospheric pressure in dome (hPa)
OUT-WND = 4.4 / Wind speed outside dome (m/s)

QUT-TMP = 280.85 / Atmospheric temperature outside dome (Kelvin)
OUT-HUM = 14.5 / Humidity outside dome (hPa)

OUT-PRS = 622.9 / Atmospheric pressure outside dome (hPa)
IMR-TYPE= ’NONE ’ / Image Rotator (BLUE, RED, NONE)

IMGROT = -152.89 / IMR position during exposure (degree)
IMR-STR = -152.89 / IMR position angle at start (degree)
IMR-END = -152.89 / IMR position angle at end (degree)
ADC-TYPE= ’BLUE ’ / Atm. Disp. Compensator (BLUE,RED,NONE)

ADC = 0.00 / ADC position during exposure (degree)
ADC-STR = 0.00 / ADC position angle at start (degree)
ADC-END = 0.00 / ADC position angle at end (degree)

DAQ-VER = °1.0.0 ’ / Data Aquisition System

INS-VER = ’HDS-1.00/HDS-1.00’ / hardware/software version

COMMENT revised on 1 Nov. 1999 by W. Aoki
COMMENT by H.Izumiura, S. Kawanomoto, W. Aoki.
COMMENT Keywords specific to HDS

COMMENT

COMMENT /SLIT

H_S-INCL= 0.00 / Slit inclination angle wrt the horizontal plane
COMMENT /Detector

H_D-UNIT= 1 ’ / ID number of the detector unit

H_D-0THR= ’YES ’ / Use of the other CCD in this mosaic

COMMENT /SHUTTERS
H_SHUTTR= ’0PEN ’
H_HARTMN= ’ALL-0OPEN’
COMMENT /COLLIMATOR MIRROR

Entrance shutter (OPEN, CLOSE)

/
/ Hartmann shutter (U-OPEN,L-0PEN,ALL-OPEN,ALL-CL

H_COLLIM= ’RED ’ / Collimator (BLUE, RED)
H_CLPSTN= 0.00 / Collimator position (mm)
H_CLFOCL= 3396.51 / Collimator focal length (mm)
COMMENT /ECHELLE GRATING

H_ECONST= 31.60 / Ruling pitch (grooves/mm)

H_EBLAZE= 70.30 / Blaze Angle (degree)
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H_EEPSRN= 6.00
H_EGAMMA= 0.00
H_EROTAN= 0.40000

/
/
/

COMMENT /CROSS DISPERSER GRATING

H_CROSSD= ’RED ’

H_CCONST= 250.000
H_CBLAZE= 5.000
H_CEPSRN= 0.00
H_CGAMMA= 45.00
H_CROTAN= 5.00000
COMMENT /CAMERA

H_CMRFL = 770.85

/
/
/
/
/
/

/

COMMENT /Detector Focusinig Unit

H_FOCUS = 0.00000
H_PITCH = 0.00000
H_YAWING= 0.00000
H_DETROT= -1.00000

/
/
/
/

95

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)

COMMENT /I2Cell and Light Monitor

H_TI2CELL= ’NOUSE ?

H_LM = ’NOUSE ’

H_I2TEMP= 0.0
H_LMINTG= 0.0
H_I2P0S = ’UNKNOWN °

H_LMPOS = ’UNKNOWN °’

I2CELL = ’NQOUSE ?

H_ETMP1 =

H_ETMP2 =

H_SUPER = ’NONE ’

/

/

/

I2 Cell Mode (USE/NOUSE)

I2 Cell Mode (USE/NOUSE)

-100.0 / Nasmyth Te,perature 1 (Kelvin)
-100.0 / Nasmyth Temperature 2 (Kelvin)

Super Resolution Mode (P0S1, P0S2, NONE)

COMMENT /Auto Guider (offset guider)

H_AG-0BJ=’ ’
H_AG-ORA=’ ’
H_AG-ODE= ’ ’
H_AG-RA = ’
H_AG-DEC= ’ ’
H_OSMIN1= 1025
H_0OSMAX1= 1124
H_OSMIN2= 1
H_0OSMAX2= 4100
NAS-TMP = 5.5

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.
Start of overscan region for AXIS1

End of overscan region for AXIS1

Start of overscan region for AXIS2

End of overscan region for AXIS2

HISTORY File modified by user ’hdsuser’ with fv on 00-06-14T12:44:21
HISTORY File modified by user ’hdsuser’ with fv on 00-06-14T12:45:59

END

3.3.2 FARAX—ET—TILDAYHS

XTENSION= ’TABLE ’

BITPIX = 8
NAXIS = 2
NAXIS1 = 72
NAXIS2 = 15
PCOUNT = 0
GCOUNT = 1
TFIELDS = 12
TTYPE1 = ’ORDER ’

N N NN NN NN N

ASCII table extension

8-bit ASCII characters

2-dimensional ASCII table

width of table in characters

number of rows in table

no group parameters (required keyword)
one data group (required keyword)
number of fields in each row

label for field 1



o6

TBCOL1
TFORM1
TUNIT1
TTYPE2
TBCOL2
TFORM2
TUNIT2
TTYPE3
TBCOL3
TFORM3
TUNIT3
TTYPE4
TBCOL4
TFORM4
TUNIT4
TTYPES
TBCOL5
TFORM5
TUNIT5
TTYPE6
TBCOL6
TFORM6
TUNIT6
TTYPE7T
TBCOL7
TFORM7
TUNIT7
TTYPES
TBCOL8
TFORM8
TUNIT8
TTYPE9
TBCOL9
TFORM9
TUNITO
TTYPE10
TBCOL10
TFORM10
TUNIT10
TTYPE11
TBCOL11
TFORM11
TUNIT11
TTYPE12
TBCOL12
TFORM12
TUNIT12
EXTNAME

END

):[3 )

) )

’X-MIN ’

):[4 )
’PIXEL ’
’Y-MIN
10
)14 )
’PIXEL ’
’WL-MIN °
15
’F8.3 ’
)nm )
’X-CEN
24
):[4 )
’PIXEL °
’Y-CEN ’
29
):[4 )
’PIXEL ’
’WL-CEN ’
34
’F8.3 ’
)nm )
’X-MAX
43
)14 )
’PIXEL °
’Y-MAX
48
):[4 )
’PIXEL °
’WL-MAX °
53
’F8.3 ’
)nm )
>SLIT INCLINATION’
62
’F5.3 ’
’degree ’
’DISPERSION’
68
’F5.3 ’
’nm/PIXEL’
’HDS_ASCII’

3.3.3 FAX—#ET—TI

ORDER X-MIN Y-MIN

N T N N e N N N T T e N

%3

beginning column of field
Fortran-77 format of field
physical unit of field
label for field 2
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 3
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 4
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 5
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 6
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 7
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 8
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 9
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 10
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 11
beginning column of field
Fortran-77 format of field
physical unit of field
label for field 12
beginning column of field
Fortran-77 format of field
physical unit of field

HDS 7 — % O Rt & Z DAL T 1k

10

11

12

name of this ASCII table extension

WL-MIN X-CEN Y-CEN WL-CEN X-MAX Y-MAX WL-MAX SLIT INCLINATION DISPERSION
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I3

79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

I4
PIXEL
78
221
361
497
630
760
886
1010
1131
1249
1364
1477
1588
1696
1801

I4
PIXEL
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096

- T =7 NDH

749.
740.
731.
722.

713

705.
696.
688.
680.
673.
665.
658.
651.
643.
637.

F8.3

nm
916
542
400
480
776
279
981
877
959
220
656
260
026
950
026

I4
PIXEL
196
338
477
612
744
873
999
1122
1242
1359
1474
1586
1696
1803
1908

I4
PIXEL
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048
2048

754.
745.
735.
726.
718.
709.
701.
693.
685.
677.
669.
662.
654.
647.
640.

F8.3

nm
479
048
850
876
119
569
222
068
102
316
706
265
987
868
901

I4
PIXEL
313
455
592
727
858
986
1111
1234
1353
1470
1584
1695
1804
1911
2015

I4
PIXEL

R R R R RR R RR BB R R e

759.
749.
740.
731.
722.
713.
705.
697.
689.
681.
673.
666.
658.
651.
644.

F8.3

041
5563
300
272
461
860
462
259
245
412
756
270
948
786
e

de

0.

[elelelNeNeoNeoNeReo RN e lNe Ne e}

F5.3
gree
000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

nm/P

0.

[elelNeNeoNeNeNeoNeoNeoNeNeoNeNe e}

F5.3
IXEL
002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002
.002

o7



