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6 F1E FL0IC

AT F 2 hTlE MOIRCS DL KA (MOS) 7 —# % IRAF (Image Reduction and Analysis
Facility) 34U, Z® python £ > % —7 = f A ToH 5 PyRAF % T 5 — % ORK| & il 217
IFIHD il 2Rl CThE 7, Gt ANz UNIX 2= > R, PyRAF & L <% IRAF offi»
He SNVTORFEZTTICHBL TWLZ L2 MEL T ET.

U TNT = ZIE RIS & - TEIO SR im0 sRin] OFi Bt 2 1> /-7 — 2 %
AL TOET, - HROKEKD 27 MUBRSENTHLF— 206 HINOKKEV H
L. B8 7V —stEREbE, M ShfRoELZITY> 2 2HMELET, Lk
N6, ZL OFIEE, —HISITHFMEDO A (R ~ 500 — 2000) AV v b AT — & il %2175
LEDOBHEICLDLbDOLFFL ET

B, BT A NTHEL T s FIHICOWTE PyRAF FRIFCHIFR &S v/ MCSMDP (MOIRCS
MOS Data Pipelines) % {fi 5> CHEMLS T ET, HEKIC MCSMDP % v/ HENY #2725
COFEICOWTHE LD THET, AFF2 bk HEV 7y g voffEice Ty hgs
MR 2 Hnce b 2 e 2P L T g,

KX A ML TTIELROFM2010) OFF 2 R & L CHEITOT ) E® CrlalsEsERs il K
E HME) MR Lz, 2T —Fid TIEL EEs AR B S07A-083 (SMOKA
7 —HA THFR) OF —ZITmA T, (A8 PT o fLIESEG (R K2 Ke#be =g 78 R RS
SHERC MEBER) WCBUANCHH L /e A2 T A 7 7 £ )V (MDP 7 7 A )b) ZEEL Tuh/z/2n
b MHL THhEY, 5 —%D—EBlE. Yoshikawa et al. 2010 [5] IZHIE N TV E T,

AT XA NOERICH =0, TTIEL DAL 2010) DOHEEAZ D & N-EILKLENT A B
HIF, RAFTEER,. KT — 2o 7 — BB L £ 7,

EREEEE

FHESESE ML R LSS B
2010 £ 12 A 14 H
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8 # 2% MOIRCS MOS /M7 — %

2.1 MOIRCS

MOIRCS (Multi-Object InfraRed Camera and Spectrograph) %, JIX2HEFEOh I L >~
FEAITED 1 & N A BUHIEEE T, IDRIME (0.9-2.5 um) O RIR T OiR{%EE L O EHEEL
HLET, IRGEEEL L UL YIHK, OLEART 4 V& & SFOREART 4 V& &z, 4 xT @
2B 2 eMTEET, — . PEKEL L TUE VUV ALBLU VPH 7' XA L% {fi5
TR (R ~ 700). H2EL (R ~ 1500). @20 (R ~ 3000) /0 C@lfl 2115 2 & MW TE 9., 5%
2.1 12 MOIRCS D E — RTHHAREER 7' ) ZL DA E WERICO W T e £d, M-
RoFfE, ErcERO A ) v &t/ 2) v b A7 RE X, #]40 KIRFERL O LR IREEL
WEirD 2 eMTEET, Zhid TIE2YUEF O o ZRKIKEKE, FOCAS (Faint Object
Camera and Spectrograph) & [6]FkDREFET T A, MOIRCS DAY v b~ A7 1%, FHIC 2um DI E
DR CHE 72 BB e & 6 OB 24l 2 5 72012, 7V I oficin TS, BHEEE
ot & [EMIC 100K FEEE CriHlasnTtngd.,

3% 2.1: MOIRCS CHFr]FEMR 7 1) X2\ 2

7 K2 BRAR [pm] WEAHEE R] P AL [A/pixel] fii %
2J500 0.9-1.78 700 5.57
HEK500 1.3-2.5 640 7.72 H Y ROk
820 KNy RoRk
R1300 1.16-1.34 1500 1.91 J NV R 4Rk
1.45-1.80 1600 2.61 H YR, 3R
2.00-2.40 1500 3.88 K N>R, 2 R0k
VPH —J HLREH1.23 3050 0.96 WEY 7 b4
VPH — H HulERAY1.65 2940 1.31 Ry 7 rHod

AERIC TR =N EEL L ZIFTTIEDLD Web X— V&R GuA, LEICINE TH
A= b AT T 0 A MIHKL TLZS 0,
b2 )y MEAS 05 D,
C—DDITV AL H, KA RENFND T4 NI BT —F =V —"NT 1 )LF &L
TEb¥, 408 3L 2L LOICTETHET, KB EABI1E &K
MERY ETOT, INY ROFEIZK AN ROFRPI ISR £7.,
d7ef I EDEIZ A Y v M EUIEME 5> T FLENEL £7, ZL&
)AL, Fy RISk TERRY £, FMlET 135D Web X— T &S L T
L7EEW,

MOIRCS I3~ 2 D#Hza 7 L A, HAWAII-212 J»>CF— % ZI3 L £ 9, HAWAIIL-2 13 2048 pixel x
2048 pixel D 7 4 —< v b &2 HgCdTe OMi2E ¢ 9, MOIRCS @ COY > T > 7L —

To0HICABI SNk, Zo0FELRTENEhomBesici g shEsd, 27T,
AT — RTCHFOE O OKRKTYH ZAXT M EREZONL DI, FL» S L RHIANT S



2.1. MOIRCS 9
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[ 2.1: MOIRCS ® "2 058 e AT — RIFD 27 Lo, BWREAHEAZY v b Hik
XORFMMANRY b, #ENT L —0 BN A v F&RY)5 2 LSl gERAEIK, A7 M LiE
x BTN AR S N, MH2E 1 Tl x EREEANE R 512t > TREMNEL 20, Mt 2 Tlxzo
W (VPH-J & VPH-H TIEAEO HANicies), HEE# T L —ofishiRigE — K CHtaaT
HEZR BT, T — RO AXY MVIFMHIIZRE2IRICIAN AL 2 &M TELM, R v ML {0EIC
FoTIEENr S IFAET L bH 5,

LfEICHRESRDPEIPNTHET, Tokw, REE— RTIEX 2.1 o ko0 floR] 05
(~ 300 pixel) OHFUIKITITNMWAS 2L %2> THET, Mo TlE >oMmbiZEMH L Tilrh T
WETH L OB T E e W BRTIESH A, HEHOESHTTHEFA DI
NEENTHDEDT, “DOMHIICH S 4 x 3/5 OFIKITITIFEML THE T,

2 ODMHERIE, 2.1 0@ ML 1. M2 2 EhET, BHREORY Y a7 o)
Jv (PA) 280 FEDFFICRIC K S ohshtigs 1. dLick 2 oa%itids 2 ©9, e — RoRfE, x
OIS NE DT, ylilicih->TAY v EEPNE T, MO HIIMIZRIC & > TH
20 F9, MUES 1 x FEEAE A 101> TR 2D, MilEs 21320t 7, Mgz
WARTz e ZICHMPR R, MR RE %5 Lo Rm& Y, /2/ZL, VPH-J & VPH-H 7
U A LEEUG RSS2 ) £7,

MOIRCS OBHIFEE I CoFEIEEREE H S (Suzuki et al. 2008 [4]) %. AT aE2BLHl€— N
LML T IE A EHESE D Web <X — (http://naoj.org/Observing/Instruments/MOIRCS /index.html)
B L TLIZE0,



10 # 2% MOIRCS MOS /Mt s —#

fthoo 9712 Him i o BHIZEE & [aFfic. MOIRCS @5 — # 1% FITS (Flexible Image Transport
System) 7 — ¥ ZRAD 7 7 A MM SN E T, MERIFC 1 DT DT =7 77 A Nz EkT 57
O, 1EOF =R LT 22D FITS 7 7 A MWBERSNE T, T—% 7 7 A Micid T1F
LU ORI AT ML > T B0 7 L—LID BT oh, (7L —AID)fits] &9 %
Blo7 7 A NVAICR0E£F, 70 —LID I, filA1E MCSA00057429 D L HICT VT 7Ry b &
WFm ok 7. TMCS) 137 — 22 MOIRCS I k- THEShzZ &, TA] 135 — 2 @il
WENSEIERSNZET - THLI L EERLET, T0ESD MO TNT — % iICIH
BiIRoNL WL 5127 >THY., MOIRCS D7 7 —A LRI A "6 ASEOBH £ T, G UK
FEREOT—2EH 0 ERA, Fo FHHL MBS 1 oBoNT — 2 IES Mz 2 e f
SNTeTF = Z MBI 5 IO ICE S MIR6NET,

FITS 7 7 A VICiE, {7V THMILShZBHT — 7 offtuc, Bl o k5 2%k Tirb
NIZEDEIRT =M, LnsleT—4 (AFT—%) ZRINT L7200 FITS ~v ZD A>T
WET, FITS Ny ZlEF—U— K, i, FRDO 3 OTHEREINLH— KA A=Y DU I ->T
W9, MOIRCS o6, BlHle— K (&% vr 720y bk, ZRIENHE) ICk-TED
FIOBRXF—T—=RDA— KA A=T % FITS Ny FIZEDLMIRE > THET, HIAE gy
D7 L — L ID IFEHIE— Rici 5% — 7 — K T[FRAMEID] &0 90— KA A= VIl s h
TBY, 77 ANEGEEFELCLESTHO I L —LID B[ TH - Wb n b k)12 ->T
WY, MOIRCS @ FITS Ny FICEZEN LMD D B, 12 MOS € — RIS 2 HE R D
DEFR22ITRLET,

FITS 7 7 A M KU OMTEE., 7<F 27O TIL L {fbhs F— 2 R0z, ks
EDDDV T M7 EHELMESNTET, AT F 2 K TlE, IRAF/PyRAF % v /-
FITS 7 7 A VDA EHE DA FICOWTHROETHIAL £, FITS ¥ — 2 FERAB L Thzik
YV Ry, ROTIEL2YEEFOT — 2 IS b FITS ~vy ¥ oIy, Bk
LERKLT —F ¥ —=RTT 5 FITS O F5| & 2B L TS, FITS o FG[ &34 o
A > (http://www.fukuoka-edu.ac.jp/ kanamitu/fits/index.html) T¥& AFn[HETT,



2.2, UCARAMRA B 11

7% 2.2: MOIRCS @ T %7 FITS ~Nv &

F——FK fEofl s

FRAMEID  MCSA00057430 7L —ALID, &=5F—¥ D7 7 A VG E[EL,

EXP-ID MCSA00057429 & ID, [A/FFICT — % Zifk->-ttigs 1 o7 L — A4 ID &[E U,
DET-ID 2 Mo ID, 172,

OBS-MOD SPEC.MOS #HE— R, HRGIIIMAG, 1> 2721 v hiE SPEC,
DATA-TYP OBJECT F—% %47, ffic. DARK, DOMEFLAT, INSTFLAT 72 &,
OBJECT CDFN_MASKO01 #lHllo & SIHFEL =8 —7 v M4,

SLIT CDFN1 2wy b7 %, YR—bP AT F 4 A DA T 5,
DISPERSR HK500 fHHL7=21) X0 4Hi)

EXPTIME 900.050 & HRFRT,

K_DITWID 3.000 BHNCHHLZ, vT74 Y7 R,

K_DITCNT 1 T4 YZoMEHOT =21, AKIT 122,
DATE-OBS 2010-12-14  @HI% G L 72K UT To HAY,

HST-STR 22:25:30.234  BLHIZ BIIG L 72N A R C O FFY),

UT-STR 08:25:30.234  @HIZ PR L 72 UT K4,

2.2 VIFMRALER

LAANEEBLIIMNE, o] SDE R & FARINCIZE L T ¢ FOCAS %, o] fLE o)y
BRI D F — 2 RTINS T FEFRIZE AL TOE EWNT LI M TEET, Ll
5, ITHRMUFE ORI O H 0 £9, 1L MOIRCS % fi - TIT 2 ITIRAME LB
ORI >N T, o T 132 OFAEE & OEGEIRL 2SI L v B E 97, ho@iil
EEOTXANYBHL 228 L THEL Co o 2 e B g7,

FOCAS = Suprime-Cam &, o[ OB HNIC {2521 @22 @ CCD (Charge Coupled Device)
31 pm DL O ETIHEENEL 25720, L) ROWIHEORIIEE O H 5 Fliid i 2 o E
3, MOIRCS %, HAWAII-2 & ¥ 5 HgCdTe A& oMtz AL ToE 3, —fFIcR H
syl arofiih e R s & 8 EA TE S 9, 1F12 MOIRCS T3 % HAWAII-2
BHHDO KT +—< v MR TH L7280, KEREELSD, BEOHHE 7 2L (Ny
ReEZ®)V) & CCD & HARTEMEDBRLSLWETLH . Fv T HOMIEDEVE KRS WTT,
Floo YU aredERY 2o k) BhE TIHERIREATARVD T, IVF T LI P &fisT
E 7 e Vg B R AR T R R AL T, 2ok, SEHEoRiRIciAE L ETD XTIV
VIV T DT RGOS vy ¥ L TEERMEZ RO 5N D0 b O —> T,

MR D I RIR T, HIERD KZh O KR (H0) ® MfLit#: (COg) 12 & - TFHM S
ONMBRINENTLENE T, Tz, BHInTREREED TRADE] &IN5 BRAITIR
SNET. M2.2i1Ic~ T+ 7 7INATOKRADBEEFE L MOIRCS TN L LG8 7 4 V¥ OF

AT % 2 N CUEEHCIN 0 28O R Y . ITRAMS & 1X MOIRCS CRIHIA AEZ 0.9-2.5 um O RIREZIFT 2 21cL £7,



12 2% MOIRCS MOS A¢esr — 4

W E R L £9, 20 XTI MRGBIII O 7 4 V2 ITRAORICE b Tikit S
TH B DR B RIS K SADRICAE D 5 ENH D £9. flAIE. HK500 77V AL
1.3-2.5um OWREEZFRHICERATL2 2 M TEETHN, HAVRE KAV ROMTHS 1.9 um
AR DR D AT MVIFKUCIRIKS N THL L2 SIRE e A BT A Z LIS TEERA,

[4] 2.2 1213 MOIRCS THELHl S N7-i550ot b —fhic 7y b ah T E T, I0to ERLHIE
KD OH X O3 16 OROEHER T, KADURINEIRE, B L 720y A7 ROUASRRO OIS
CRICHRICR ST LED &5 /A AWKETETCHATE 2L R>TLEVRET, FMOS &
135472 0. OHS (OH Suppressor) @ & O iR 2 I A 2 KM iz, 7 — 7 BRI DFRIC
V7 b TR T RO Z PR TR D ED D Y £7,

—J5. OH KRR O fReld & <TRSENT WD 720, RO /- EBIHI Tl OH otk %
WRARIEICME D Z 2N TEET, 20k, afHOBHIEE O L S ICTRRIRIEH O Z > 7 % JIcik
LWEMNIZEAEDHY FHA, TIT, DI T > MAMIEES LT saturate L 722 W FEEICER T
FfE % AT 2 0883 H Y £, KEUEZ Y X“L\T“Bﬂﬁug 7RI 10-15 AFEEICR Y
F9, 2L, FOLOHRBIIREEIINKE L, Kk T 5 A-BAIETH LRSS LT /=9
IIE S DD LI EE R RV Y Lﬂi‘\i‘/\/

FEAL DD O —F5 T, WHOED D b MO HERNS w2 2 8h ) £9, IRCS X
COMICS @ £ 212 3pum £V b ROGKRZBIHIT 2 XKE O G, KACEEFN & o Bulig i
Mg < 72 ) 905 MOIRCS O EIEEE N THISHZZ WD (cold stop) ZiE L Z 212k ->T
2.5 um DL T2 5 13BRS S OB R MA 5 2 L[ gETT. L Lants, K| 7 ) X Lo Bl
TS 5 72 BES Z 0 M L SN WO OE T, Ny 7 759 R Iy MIkb 2 vk
RIS T E T,

A HOBHNC AN D L IRMEOBIHNIER &% <. 75 v 7 ZEIEICH D 72D OFEER D ) &
a7 L TOMNIE SN T ER A, S, 8m 7 T A0 EH CTHUAIR] AEZL IF VW RKIR D /e 2
DA TFLSDEZHHY A, ZIUTONWT, EDEIICT Ty 7 ARIEEIT O MIROE
Tifim L £,

VRAMEELHIC . Z 07z o ZRic DWW T ofFfilE, Tan McLean @ Electronic Imaging in
Astronomy; Detectors and Instrumentation” [2] IZ5FLWTT, Bk H 5 HIEBIHL THTLE
Ty,

2.3 MOIRCS MOS &3

MOIRCS @ MOS #HlOFMA L, FEAHIC iTﬁ@XU/%Vlﬁ%fWﬁtﬁﬁf%éFOQ%
LEUTT, BHEE BHORCEHFO L ZIc2) v M EUIZ00, Fxkd (A7 FHA V),
ﬁﬂ%ﬁ%m;%ofxujbvzﬁéﬁﬁbiﬁ Z LT, BHIOBICIZTY A » LIzimY ofl
FRCHESIZ T, A v A7 ZEAANCEA L THHIZRL £, Zoffitid,. MOIRCS
MOS @R o (i & SR oFic DWW T, T—2 8% 95 ETHI-> TBWeARRwZ e F e
HTHBEET,



2.3. MOIRCS MOS Al 13

1.0

T
— MOIRCSKs|» /! N
— MOIRCS H . '
— MOIRCS ] l;u,
— - atmosphere

0.8

transmission
o
[*)]

o
N

0.2

0.0

| | | |
14000 16000 18000 20000 22000 240%'(9
XA

| |
10000 12000

¥ 2.2: Eoifi: <7+ 7 7INTETORAOBEERE (Fv v afl) &, MOIRCS &7 1 V7 Oifil
HiiR (J: S0FEM. H: foFW. K, FoFEE), Holl: MOIRCS THEIHIL 7255t (HoE
F RSAURIXAS RO E L)

2.3.1 BLAI%ESE

Ay MRV TP A 0T LH72010F, HELL 2 55U ITIc > W T HAl & 7225 KK+
MR R REZRIRIG T — % (T LA A=) DWWEITR D 9, HEHANO R v hANEREIC HED
KIKICFEDL 12012, TV A A=Y DT —HiF, TI1E2HBEFO LS TOG L IEECHBLT 540
FERHVET, fHOT 4 A M= 3 VHHIERE S VAT = VO RNEW R EERNA D -0,
MOIRCS HHDREE— NTIE L /2T — % 2T 25 on @il Z o S5 7201013 b iEE
wHETT.

H[ER T MOIRCS @ MOS BlHIICHHR &S hd &, TUA A=V 0 VOB OMEE Ry Y 5
YT YT (PA) BRDD LI R— M A 2T 4 206 PLOTTICHEBEK £ T, PLIL,
JEfE e PA ZREL. VR— b A 225 1 A2 MEZICHE - To M EF) 8L o 3 & Rk
T VARV T DT =2 2TEL, AT TVA U EITAD EOICHBUFLL CTPLICHED £
92,

AT THA L mdp 7y AN EINDL TR AN Ty A NVEERLET, ZOTF AT 7
ANFAY v ORI A v hOKE S, AR ENGLIRS N7 7 A )L T, FOCAS Tffib
NP7 4—<y hTT, mdp 7 7 A IVDOVEKRE XIET % wmdp_moires &5 V7 S
NI ABHFT A SN THETOTENE T 2 00ER T, kL 7z MDP 7 7 A JVid,
wmdp_moircs & fi o TRHHFTOAD v N &t 2EE (L—WF—Nv ¥ —) BErlNnsd 71—~y
D77 A (sbr 77 A)V) ICERENET, Ok, milNck>TAY v b 27 BEGEN

2F VA A=V T NOBRIRZ Y 55 2 LR b0, BAOBHIOIZXD MOS BHlo Aoz o~
VA A=V U T ORMERMET 2 2 2108 >THET
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FEERIN 72 B S BE S E T,

BEHIEDMEIR L 7o~ A7 T A > o REBIHIFTICHES & BUHIFTIE. 7V oo FICBHE
MFHA L LZIEVICAY v b= A7 Z2/ERL £9. LT, BHOHIZ 100K 123 S /- fReE
T2 L2510, BENCBHIEENO ATy MCA Y AR —LLTBXET,

2.3.2 #RloRh

RATTHA & LIZBVICETOREE 2 v MR 57201008, HEfE TV A il o
HIENCIEREICHT TR H Y 9, Z0/0, £ TR vy M AZIIPEAFOLE () %
ANB7zOD R E 6 L EFFA v L ThEEd, KKoiids, ZofERITR BN R~
AT 4 A NPT OREA XV —Z DT ET,

WAHOENROBEAFICAL & 7Y X% ANTHEBHMBEGL ST ET, MeBlllons
. FRHCRFFRNCE > T H N OISO TR ENH Y £F, Zolzo, A
REZMG A — AT v 770 ET, $/o, FHBICEEFEZ 2 Y v MIH-> TR
Uy RSN E NS LET (Vv Ty o 2). Zhid. Bk & 5 IS ofiig
PSR EENS 2720, TR oFT — 2 [ELTH & HEZ L TotE g 2o Td, Ml ETtoX
ROEZHINT 2 212k > T HEE TR SETHRLEFIK 2 W TEET, IRIGEI & A Ak
12, MHEs FoEROMEICEICKKZEL 2810k -> T, Ny REZ RIRBEE LT IR E D506
222 kT 5 HR O H 0 £9. 72720, /ptBlllom &, BFIE2/80 ) vy T4 7L
1Thini=o, BRAGERNCH AR S & MRI3E T3,

AN OGRS S 20, 4 — b A RE2 LT T O BEiEL S E o /b &
TRAZIPEREIANTETCLED Z23H Y 9, 1-2 IS BT 7 ) XL L4 L TR
G7— 2 ZRE L., BAROEANITE KD L ICEHEORA > 7 4 > Z &I L CEHNE fit
JET

2.3.3 BERT—4
BRI OBICEE L THB L AREIEN T — 2 3L Toilbh ¢,

F—0 550 ) A XDFWE — 7 IHANTUI L DI 2272, ilFEET — 2 BANEEH L
FEAN, BHIBIGANI AR 2R O IRRERER D 72 DI L £7

725y b BHIHENY FIHHATL2) v b~ A7 ZBEFEOEAMICEAL TR—-LT7Ty b
O 9, MEBOEE LS 2T TR, 2y MILROWOT S —FE42@Ed 5 FTH
BWCT, R—LT7Ty heiRbEEe =7y BT 2 L &TlE, ~2AZ0 ANELSH
EIROBELDHEN L 5 6pixel FEEEDOY AV UE DO TNAMEE L DT, TSR DG
WE8 =7y M7= REET TSy T — T2 ESICANT 7Ty 2L HELH Y F
T GEEICER D 2 0 TRITIE b £ A),

34 SIS E— RYHESNTOETA, —HOBHY — 7 v ZADORKENIERICRE L 220 & T 2 7-0121F 8 A LHH
INFEA



2.3. MOIRCS MOS Al 15

BRINE AR Y OH % - CREIRIEZ T2 2 & 3al iR o CHUEAIE (a2 vy
TV ) K DERIET — 71X e AL E A, OH 0% - 72 5 ANHE I O 2L
DEWCE LAY v hOTNAMLE RO TIERETY, 72720, TOLNITE L A CHO RN
BT — 2 T WO EPY HICRERIEH o7 — 2 2 G T 5550850 £79. flAE
>2.25um OFIRICHTENF & A CHEV 2D, R1300+K band /N> R TINE L 72 2.2-2.5um
DR FIENEE 72 7 — & O EE ThAr BUE IR Z (] U 72 Rk 7 — 2 215 L £ 7,

B AOVIED L SIS, RIGSAR S EF ML TOELBAIL 3, R EEs
DEI A XA TSN TR0, BEFNVEM ST T 5y 7 ZE 2T 5 0ED S
D ET. BT Y IO IO RFEHCEE L £ 308 KAoRINEO LA s & &
BHCEEIC B EE T 2 0o hERT T, HEEIEOD, ¥ =7y "HOMOS <227 @ | ¢
ENNV DY AY v M EEATHHL FT,
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18 H3E Ty BRI

3.1 MOIRCS MOS F—4#E#nDmh

T — 8 OBKFIEE T — 2 oNE. HRFIC L > T e 25 ERHV ET, 22 To
MOS 7 — Z fifhTid. JEFICIE S ORI S 2 EREFIRD & OfffR (Ha) ZM L. Z 0,60k
HilmHE RS, Ha 759 7 2% AETLH, L) Ze2HNE LT, ZoDICE, ERORE
DIV—LERLEDET2HILANZ MVD S/N % FF e Ud £¥A, 2T £93x
% e, y % 2SR e S TH Y. 7 — 2 D HAIN specific flux (Fy [ergs™ em™2 A1)
e E OB TIRICANYT MVICBRIL £, 2R T, IKICAXRY MV SHRREZIRL THIE
BITWET, 22Tl BT -2 %2 RTANRY SNBSS T L0128 D & D AFEE 1T D oh
OFNEBIAL £9, KET, LDEIICT -2 %D 570% IRAF OIFZ BT 2AY
FHL £,

MOS AT — 7 OBHNIEARINEY VTNV AY v "AHEEED AV v MAT — & OfiffT &
BLCTY, 2L, ROTUL—AIBHEDOAY v hOT =20 Fo TS0, —ROT L — LA
LRICHIEICTT O FheE Chmst) & fdilo 2y MUY L T 6170 Fhes (EFL
H) o=2icahhEd. F—F2iroinh X 3.1 1R £,

HABNUEIX DL T o k) 2eiithicze v £,

Ny FED IV - FEFNIE £7— 7 % 05 OO R RAE I, 2hllch o v
FDIEFICENE Z VDN OWMH LI bV T, chonkerzeViZzoE i
LTBLEELEDEDHII ) A X >TLEVETOT, HIIOEL TBEBLIRERDH Y
9, FRIE MEZEICEEo Ny K7V (V=754 PFRIENY O, Fictrah
TR ObLD, BIIEWAY Y ROLD) & TV —LBICEFOTFHMIC L LN T N T
T, T LT OFHGEEMEL, Moy NEZ VLD~ y T b, hbEiT
LDEZ2NVOETHTEL £,

A-B 2 Hh A 5| & HRINMEOISFFH DO F TH 5 FOCFERIFRIC & > TEIIT 5 728, I < DR
T 727 U= AT THIEH L TRAEZFI e 2 3T eIicik_RE Lz, 22T, Id
CA-BOXY Clig-7/cT5—F2ETEZFIEHEL, KMEIcOLEE LY £

T3y b T4 =R EEONELAPMLBFIGERT 2EEOL TR, 2V v MITROIFT S —
ZEWIELET, IEAT -2 0fi CHN/ZHY, R—L 7Ty bR T7Ty b Ta—TJ7 L,
— RN RE ST 7Ty N7 U —LR{FRL. FOEBETHAVEL FT.

WAHAEIE —MxHIC, SHihi, RE O Rhe - Tiihids BICTE 2 BISITP N AIVEL &
T, AR T — Z O G, B E £ 59 IS5 L0 ) TRTORBBHIE S
FI RIEM OB T — 7 R=ZAPHESNTHET DT, ICH LHELEPB A%
fiEL ThE £,

HIBUENSE D 5 &, AT MU KRNI L 9, V0L 7227 hucifL
TUT D& BN 2T E T,

BRBRE Mitds oL ROBME RS, BRD x EEO—REBUC 20, y ERERZ Y v
N OZERPEEES ST 2 K DI G LR L £, OH ROLHEIES 500 U R1 b
Mo THETOT, ZhEAML £,
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RRYTFAY (MDP file)
BLADE %} oifiy

Ny REZ &)Lz

................

ENlbUEES \
: ARY MO L
Ny REZ 2L 0% RREIE

¥ ¥

FEHEOBRE - B REEEEEEEECH : B D ZE i
’ PN
[E#x#H1E ’
"""""" HBD A=

A-B AhA5|E

Y !
\ I / \ ELEDE /

1

/2/’?7_13 ~RI7 KNIV

2RITTANRY ML

72 /7Z§LJ—.E/§59‘
2RITLANRY ML

T—=5 ﬁ-ﬂ‘ﬁ’\

3.1: MOIRCS MOS & — % #&H] o Fiih
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ANAF|E A-B 2 A [l & TRHEISISFOLI PN T I2% Wz 7L & & 20k -
TWL 2o £7, OH FOLOEENT L > TA-B AH A §IE THE SN THROIKS
TY., €IT, ZEMEESENCIERY o5 50tE 7 49 PLTHIEEZL £7,

RLEHLE ZAHAFIEETOUEZEIC 74 = VRZBIHIL 22 TOT L —ALIX T 12K T, £
TO7 L —LERBLEDLEET,

75y I ABRIE HERDT — 5 &> T2 RILANRT MV EOW Y v NS0 DT T v 7
Z (Fy [ergsec 'em 2 A1) 1T L £7.,

3.2 MCSMDP

MCSMDP (MOIRCS MOS Data Pipelines) (& MOIRCS &)L &% & — NCH % HURFESE KF 4l
RS E O H N2 BIFEL 17> Trd MOIRCS MOS 77— # B4 o PyRAF 227 U 7 h Xy
=TT, FEERERFEOY — = EL b L EAT A BT Web X—=2 DU > 76 IS
Fora— RLUTHISUCHAT 2 2 AT & 9, EAIICEAOITEHRICIHREL LIz b oz
BLTBYETOT, LTLLLTOT —ZITHEY W TE S LIFRY £ AN & HFEEIT
DT = F TELNLZEEZHEL TE->THV ET, b L ITHHOWIETHE > THA TRV
AEHERPWEERREHV Lo JIHETHT L & 520 T T,

3.2.1 IRAF & PyRAF

IRAF (Image Reduction and Analysis Facility) (K7 — & O] - T O 720107 AU D
NOAO (National Optical Astronomical Observatories) 23BHFEL 7= 7 R =7 T9, NOAO O
Y= N=2p SR Ty = NUTHRT 5 2 e TEEd, IRAF O~y RA v 4 —
TxzA A (cl LIV ET) ETEHWFT 22 pa~xy NiF (A7 eOET) BHESNTED,
NOAO OFHIFEE 72 Tl MRB DXL OfHIFT T IRAF Z 8 L 22 7 U 7k 3BaF
SNTVET,

PyRAF I IRAF @ % 27 % Python L WO NHO A7 V7 N ZiE ETEIKC Kol Leav R
S0 C. NASA @ STScl (Space Telescope Science Institute) 23BHFEL . BRI CHIMGL T E T,
PyRAF ldcl o\ e a2 —H =T VLY RU—Ra<wy R4 V2L, IRAF TT&52 ¢
IFHEARMIC PYRAF TYHHJEETT, TN 72T <. PyRAF # 27X Python 227 V7 h& L C
LT 5 2 e MTE L2, HEARFEEM O Python 74 75 U ZHF L TIRAF 0L %%
BIHAR T 5 Z LIS TEE T

MCSMDP (3% D PyRAF # 27 Tk &N TE Y, PyRAF o< > RI 4 » FCEIfFL %
7, BlfED MCSMDP @ BFERIREIE IRAF version 2.14.1 (Inux ffX). PyRAF version 1.9 T4,
1512 PyRAF OEHHHENE DT, 725 N A OBIECTEIET 2 & O IR Z ) T g,

Lhttp://www.cc.kyoto-su.ac.jp/ “tomohiro/MCSMDP/

2http://iraf.nao.ac.jp/iraf/web/

Shttp:/ /www.stsci.edu/resources/software_hardware/pyraf
42010 4E 11 HIZ IRAF version 2.15 7Y U =2 &k L7z, PyRAF COfITEIE ZARICH R— b Edh Tk

PRGE
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FAFEFREES Ubuntu Linux 10.4 TS — MO IRIE %2 28 T IRAF /PyRAF 23 < FaliiZe &
EZTHEIC BN ET,

3.2.2 WMEHVYIIOILT

MCSMDP O#fifficid, TV 7 by =7 ETY, BIRIC & - T, BRI Sy r—2
(Ubuntu Linux 78 & *-dev /N 77— V%) SLELIR LG E0H 0 £, EHL TOLEED /Sy
=8y A5 I (apt, yum ) ZHHL T W@EH, A AR LELTIZE N,

IRAF, Python stsci_python ICPEE INEN—V a2 DEDE A VA M=)V L TLTZE W,

stsci_python PyRAF % &{ python €Y 2 — )VEETY, STScl ® Web ¥ A b6 ¥ om— K
LTAYAM=NLET, 42 AN—=)VEKE Web 4 & BHHL TLZ&0, IRAF,
Python % &®., PyRAF OEIFICE L SNDLY T RTZT7H A VAR —=)LLTLEE 0,

ds9, xpa Harvard-Smithonian Center for Astrophysics @ Web ¥ A F> Tl SN T E T, xim-
tools lFPR— K I THEHA,

RO Python Package 73 > b 2 KZ® Russel Owen [XOBHFE. BifES L Cv»2 Python €Y = —
JVTY, Python @ setuptools 784 > Z K =)V ENTWBIFEIL, easy_install > TA >~
AKN—)VTDHZ L Hu]RETT,

PIToV 7 v 271357 — 2 BANCIIVED O $ AN, Mol 2 22 27 2HHT 5 &
TR Y 9,

matplotlib 7'Z 71ifilii® python €Y 2 — )L TY, AR A M CHAAIN TV ET, £< @ Linux
TAAMIEa=—va b EENTHET,

scipy FF7EtEH T A4 751 @ python €Y 2 — )V Td, ARV A MTHMHEShTnEd, <D
Linux 74 A Ea— g cbEEhTnETd,

ipython python % A > 4% 57 5 ¢ ZN\MHT 57200 = VRIS 27075 L T9, PyRAF
D7y Ty RELTUMHTE, PYRAFOa< Y RI4 L0 bESEENEE T, 2
AV A MTHASNTHET, ZLDOLinix T4 AN Ea—Y g icb@EnTnxd,

R, rpy 7V —OfiEtHryYy 7 b7 & FD python f % — T =4 AT, ZhEh, AXY
A RO TR INTHET, LD Linix T4 AN EBa—v g ilbE&EhTnEd,

Shttp://hea-www.harvard.edu/RD/ds9/
Shttp://www.astro.washington.edu/users /rowen/ROPackage/Overview.html
"http://matplotlib.sourceforge.net/
8http://www.scipy.org
9http://ipython.scipy.org/moin

Ohttp://www.r-project.org/

http:/ /rpy.sourceforge.net /



22 3 T — 2 B
3.23 AVAb—=Ib

F9°. MCSMDP (227 U7 ~A{k) &. MDPDB (&IFHF— & ~X—2) % MCSMDP &+ A
ke gyra—RL, 807+ L7 BUICEML £912, 22Tl home 5T+« L7 MUE T
TRELTWA L LET,

$ wget http://www.cc.kyoto—su.ac.jp/ tomohiro/MCSMDP/MCSMDP v1 0.1.tgz
$ wget http://www.cc.kyoto—su.ac.jp/ tomohiro/MCSMDP/MDPDB_v1.0.1.tgz

$ tar xviz MCSMDP_v1.0.1.tgz
$ tar xvfz MDPDB.v1.0.1.tgz

MCSMDP &5 1 L'Z N UIZ A, setup.sh ZFRKITL 7.,

$ cd MCSMDP_v1.0-1
$ ./setup.sh

O 4 ¥ = )UH bash, ksh, sh, zsh DiFE3

A—L75+4 L2Z K~ D.bash_profile (bash @ & &) F£7/z1%, .profile (ksh, sh, zsh D& &) 7 7 A
WAL T 250k L £7,
source ${HOME}/MCSMDP_v1.0_1/etc/mesmdp.sh

O 4 ¥ z)bh tesh, csh DIFE
R—=L7 4 V7 N D.eshre 7 7 A VOIRIKICLL T 25tk L 9,
source ${HOME}/MCSMDP v1.0_1/etc/mesmdp.csh

3.2.4 MRITD%ESH

FER DT+ L7 b Y ZHEfE L, mesmdp Zi#CEI L THEL & D, mesmdp ZFOTEITT S
F4 L7 MUTIE, FTT554 L7 MU Tiraf OFIFREIMTONE T, mkiraf 2FTT 50
EHEPNETOT, V2 F L TS0, LIES Lo e, pyraf ¥ =)L (-->) A%
#LET,

$ mesmdp
mkiraf? (yes):

_—>

RPIT, “9 olhE bl bash o 7oy Fhica<xy RE AL TWEZ L 28 KL £,

Bzt KLF—2 vy —oOHiREOBEIC O THAL £, AFTAEEICK - T, WA EET-TL
72E 0,

Mmkiraf ICOWTCUd iraf ® R¥F 2 x> FEBIHL TLE SV, HET mkiraf 297 SN2 02 HE LW EICHRY,
“no” LEATLESN
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T VSEEL 725, mesmdp T BIAA T, mesmdp # A7 & i IAA T L 2SN,

—> mesmdp

—>

pyraf ¥ = )JVIX IRAF @ cl [AAE, $TEEfica~ > RE2THIAATERIEL £9°, pyraf BIRDIRVE
HEOHFFATFA NOHKPOANETOTHFMFESETA, 22 TIFRKENLDFEHE
D B ETHERRMNDFFHHFICOWTRIRICE 2O THEEE T, FFiMllld STScl 2T % “The
PyRAF Tutrial” !¢ 72 &2 BH{L TL 72 &0,

KTFXFANTH A FTATTHHBETIE. TDIATDNTA=F Y AN ERLTHET, filx
I&, mdpdisplay DX F A —F ) AN EFRTHIIIATOLIITL FT,

—> lpar mdpdisplay
file = "HK500.MODS11-0390f1. fits” Image (list) to be loaded

(frame = 1) Display frame to be loaded
(multiframe = no) Increment frame number for image list?
(scale = ”linear”) scale type
(smode = "zscale”) scale mode
(z1 = INDEF) minimum greylevel to be displayed
(z2 = INDEF) maximum greylevel to be displayed
(cmap = ”"BB”) color map
(invert = no) invert color map?

(mode = 7al”)

EFPANTGRA=FVZ R eTFAMIREN L ICHIEL T, WMET 2L SFToLSICL
ESC

—> epar mdpdisplay

THL, M320DEINT A= TF 0 APEEIL T, NT RA—F ZLIHEI ()7 2320 T
WALETHBEZ, X A—=Z Y ZMDEYEEL £7, iraf L[k FEIRDNTWENRT XA —
FaL /XT A —% T pyraf 70> 7 M SEERICHEITT 255 O IPRINCE %2 5 2 2 BT <
epar Cifite, (RIFSNZEPEDbNET. WENKDS726, 574 70 LEICIEATWERY
M5, “Save & Quit” 27 Vv 7 35e, fmELEERIFEL T pyraf 7B 7 MIRY £,

KFFANTIHEALFEAD, HORZ VIO TEF D TEXET, “Execute” 1. T
FTABICANEN T LMlEZOFEEMSTH A7 EHFETL £7. “Unlearn” 1, ik Sh iz
TRA—=E T 7))V EDHEICREL £9, “Cancel” 1IfiE L @2 RFETICHEL T4 ¥ %
KT LET, Hiio “Mdpdisplay Help” 1357 27 O~V T2 FIRT R EZ TTH, KRS
MCSMDP TlEANVT RE o A2 FEZRfiiL T2 0o T b FRRENEE A, IBFED iraf D& A
I DGEIFANNT R o A "R CTRRENET,

Siraf Cld, loginuser.cl ICEEAARIZ VT 27 2k L THEL &, EITRICHEIMNICRAAENLDTTA, £H06
pyraf DF A7 TENERDLE LT %L LTLED LD TT,
L6http://stsdas.stsci.edu/stsci_python_epydoc/docs/pyraf_tutorial.pdf
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PyRAF Parameter Editor: rnr_:smdr-ﬁmdpdisplay
File Options Help

Package = MCSMDP
Task = MDPDISPLAY

Execute | Save & Quit | Unlearn Cancel Mdpdisplay Help

file [HK500_MODS11-0390f.fits image (list) to be loaded L
(frame) [ Display frame to be loaded
[multiframe) T Yes * Mo Increment frame number for image list?
(scale) linear — | scale type
(smode) zscale — | scale mode
(z1) ilN"DEF minimum greylevel to be displayed
(z2) !lNDEF maximum greylevel to be displayed
(cmap) EE — | color map
(invert) ™ Yes ¥ No invert color map?
(mode) |al v

3.2: mdpdisplay D/XF A —F 5 4 &

F 27 OFATIE, pyraf 7T b ETCIT0E T, FE 0T 1 F THlo T 5 7z
NIRXA=ZFZDIEETANRLRENH Y £F, £/, HIlOTOTHZREL AT A=25 “X
TA=F LU=l LR TNT A= 7 ¢ ZITHREL e > L2 ET 5 2L b TE £,
ZofidfRfFEE T, 1 EOFITIRY TT,

—> mdpdisplay MCSA00057147. fits frame=2
mesmdp KT T DL, “exit” & ATILTL &,

—> . exit

$

2% - ipython £— K TDFCEN

mesmdp DFATIRFIC--ipython 47> a3 Y 219 5 &, pyraf ¥ = VoLV I TD &5 %
ipython ¥ = LASEEEIL £ 7.

$ mcsmdp —ipython

I [1]:
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ipython ¥ =)V — RZ{fH9 2% & &iX. 7 7 A )V /.ipython/ipythonre-pyraf 1 VL [ @ik %
BEML TSN, bLZDOT7 7y A NVBFEELR W E Ed, Fida~ > R T ipython €— Ko
mesmdp ZEHEIL ., “Ctrl+D” TR 1745 & HEINIC T 7 A VAVERR S E T,

import_mod pylab
execfile pylabinit.py

ipython ¥ =L Cl¥ matplotlib 7% & @ python @ 7' Z Z il — V& FHTE 2% L 517> T

9, pyraf ¥ = VDAY IF VD IRAF @ cl ITITWIREICR ) £ DT, N5 F A M Tl
Fil pyraf = VO EMFHL £,
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4.1 FT—89D%E(F
VEER DT 4 L7 NYRERL, ITOERTY Y INVTF—Far— L £7L,

$ mkdir —p /mfs02a/tomohrys/MCSMDP_work # {F3€5 1 L7 MY ZIZEEHRD S
$ c¢d /mfs02a/tomohrys/MCSMDP _work
$ cp /mfs01b/tomohrys/MCSMDP sample /*.*

Yo INT—21iE, iR mdp, fits O 2 MO 7 v A LI EENTOHET,

kT2 mdp D7 7 A JVIEMDP 7 7 A )V ENLETHF AR T 7 A IVTT, AUy kA7
DT VA ERPECIRENTEY . BHEIZBHIORNCZ 07 7 A V2 L TBHIFNC A Y v B
RATDOMIEMRIALET, ZOT7 AL RTCT—F T 7 ANMPEEAY v hDOAXT KLk
Yo g e S L £,

AR fits DT 7 A NDS, FITS 77 AN EWHIENLF — X 77 A NLTT, EDEIRT—F
7% mesmdp ZHCHIL CTRIERTAHEL £ 9, hselect £ VD ¥ 27 i 5 DAMER] T,

$ mcsmdp

—> mcsmdp

—> hselect *.fits $I,0BS-MOD,DATA-TYP,OBJECT,DISPERSR yes
MCSA00057015. fits SPECMOS OBJECT DOMEFLAT HK500
MCSA00057016. fits SPECMOS OBJECT DOMEFLAT HK500
MCSA00057017. fits SPECMOS OBJECT DOMEFLAT HK500

MCSA00057114. fits SPEC OBJECT Mb53735(A0V:J8.9:H8.9:K8.9) HK500
MCSA00057116. fits SPEC OBJECT Mb53735(A0V:J8.9:H8.9:K8.9) HK500
MCSA00057147. fits SPECMOS OBJECT CDFN.MASK02 HK500
MCSA00057148. fits SPECMOS OBJECT CDFN.MASK02 HK500
MCSA00057149. fits SPECMOS OBJECT CDFN.MASK02 HK500

OBS-MOD [F#{HI€— KT, 2lXiEe A EMEZRENEE— K (SPEC.MOS) 127> Tk
T VIV AY v RAKE— R (SPEC) OF — ZFIHEER DT — % T9, DATA-TYP (ZIX{FL
7 =% D% A4 7T, DOMEFLAT £ 725 CWADMWR—LT7 5y hoF—4% T3, OBJECT I&
BUHIR K. DISPERSR M L 72 0831 T4 olld 4T HK500 12785 TV E T,

T2 BEOFmEICALHNS, CN6DTF— 22N LTI 7ANVDY AR EfFoTBEE
F. ZZTY hselect ZffivyE 92,

—> hselect MCSAx. fits $I
?OBJECT = ’DOMEFLAT’ & Q'DET-ID’ = 1”7 > flatl.lst
—> hselect MCSAx*. fits $I
"OBJECT = ’'DOMEFLAT’ & @Q’DET-ID’ = 2”7 > flat2.lst

Ly > F V5 — # 13 http:/ /www.cc.kyoto-su.ac.jp/ tomohiro/MCSMDP/MCSMDP _sample.tbz IC & E W TH Y
£
BRI OEETITVIRL T ETA, FBREATTTBIAA T S, DT LET,
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—> hselect MCSAx. fits
"OBJECT =
—> hselect
"OBJECT =
—> hselect
"OBJECT =
—> hselect

"OBJECT =

$1
’CDFN_MASKO02’
MCSAx*. fits $I
"CDFN_MASKO02’
MCSAx*. fits $I
’CDFN_MASKO02’
MCSAx*. fits $I
"CDFN_MASKO02’

& @’DET-ID’ = 1 & KDITCNT Ist

|
=
\Y,

objla.

& @Q@’DET-ID’ = 1 & KDITCNT = Ist

|
&
V

objlb.

& @DET-ID’ = 2 & KDITCNT Ist

|
=
\Y

obj2a.

& Q’DET-ID’ = 2 & KDITCNT = 2”7 > obj2b.1st

flatl, flat2 I ZNZ k2R 1,2 O K= 75 v N TT, objla, objlb IIMZE 1 A TV =7
FT =42 T, ThZN AR BRITT, obj2a, obj2b (ZH L MBI 2 04TV =7 b7 =4 T
T, BER 0T -2 3 2 K20 0T, VA MOFRIFEKL £, DITTE chborr AL
VAN Zffi->TTF— 28R 2D T, SHOFHIE D KK AV v MIMHEER 1 O FicunE§
DT, MitE 1 OF 2 NHED £9A% Mid 2 BEMTTOTHEHRAL TIZ S0,

4.2 FHiBE
R—LoS5y POERRET Sy b4 =LK

FP. F=LT7F9 bOT =06 F=L7Fy &KL £7. imcombine D/NF X —% %]
To&oIimEL £7.

4.2.1

input = List of images to combine
output = List of output images

(headers = 77) List of header files (optional)

(bpmasks = 77) List of bad pixel masks (optional)
(rejmasks = 77) List of rejection masks (optional)
(nrejmasks = ") List of number rejected masks (optional)
(expmasks = 77) List of exposure masks (optional)

(sigmas = 77) List of sigma images (optional)

(imecmb = 7 §17) Keyword for IMCMB keywords

(logfile = ”STDOUT”) Log file

(combine = ”"median”) Type of combine operation

(reject = "sigclip”) Type of rejection

(project = no) Project highest dimension of input images?

(outtype = ”real”) Output image pixel datatype
(outlimits = 77) Output limits (x1 x2 yl y2 ...)

(offsets = "none”) Input image offsets
(masktype = "none”) Mask type
(maskvalue = 707) Mask value
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(blank

(scale
(zero
(weight

(statsec

(expname =

(1threshold
(hthreshold
(nlow
(nhigh
(nkeep
(mclip
(lsigma
(hsigma
(rdnoise
(gain
(snoise

(sigscale

(pclip

(grow =

0.0)

= 7exposure”)

"none” )
b none ’7)

2 77)
"EXPTIME” )

= INDEF)

INDEF)
1)

1)

1)
yes)
3.0)
3.0)
70.7)
1)
70.7)
0.1)
—0.5)
0.0)

imcombine #E(TL 7,

EE R ] SIES

Value if there are no pixels

Image scaling
Image zero point offset
Image weights
Image section for computing statistics
Image header exposure time keyword
threshold

threshold

minmax: Number of low pixels to reject

Lower

Upper

minmax: Number of high pixels to reject

Minimum to keep (pos) or maximum to reject (neg)
Use median in sigma clipping algorithms?

Lower sigma clipping factor

Upper sigma clipping factor

ccdcelip: CCD readout noise (electrons)

ccdcelip: CCD gain (electrons/DN)

ccdcelip: Sensitivity noise (fraction)

Tolerance for sigma clipping scaling corrections
pclip:
Radius (pixels) for neighbor rejection

Percentile clipping parameter

—> imcombine @flatl.lst HKS500_.CDFN2_Domeflatl. fits

COFFTHLTTI9 R IZL—Le L THAETN. AT MR REWEDID 75y NTHIB L
FTITS 2 NDTF =2 DH T hAIVNEL > TLEWET, T, KIKLICIEWh D> NS
ML EDICHVEELTEEET,

—> imarith HK500_CDFN2_Domeflatl. fits / 10000.
HK500_CDFN2_Domeflatl. fits

KiZ, ATV =27 b7 —=LL[EL LI fixpix Ty REZZLVOWEZ L TEE Y, T
A—=ZFHIF L LELCTT,

—> fixpix HK500_.CDFN2 Domeflatl. fits mdpdb$bpm/nlbpml FF64r. fits

L2 R—L 759 "I V—LT, A7V hF—2 %A FT, FERDOT 7 A IVITIIHIC
“@° Zf b2 &I L £ 9,

—> l!sed

"s/\(.x\)/ f1\1/’ objla.lst > flobjla.lst
—> imarith @objla.lst / HK500_.CDFN2_Domeflatl. fits

@flobjla.lst
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422 Ny FES IV, FHEREOKRL -

FHROMEIIE craverage E WO 27 ZHWET, Zox 2 71E BV o s 2L F)C
HLTAD Y EEEZ 2V EF e LTiiL. BfoNy REZ v~ 22128l 7=~
20Ty ANEVERLET, Ny REZRLZAZIF0 L 1 OETHD 5NTWLEIGRT 7 A )L
T, 1 DMy REZ VIO ZR L THET, ¥ 27 OFEMIIANIVT 2B TS0,

FP. FHEHM - Ny REZ NV~ ZR7 D) AN ZFRL £T., I THHBOERAN 22T
“BPM” & W5 54 LY MDD FICILOTF —4% 7 7 A )V E[RCGRITCILE 7% “pl? ICEA =7 7
ANELET, 77 A0 2 hfFKICiEsed ) UNIX @< > R&EfvES, £/, “BPM?
F4 L7 MUERERLET.

—> lIsed ’s/\(.*\)\.fits/BPM\/\1\.pl/’ objla.lst > bpmla.lst
—> lIsed ’s/\(.*\)\.fits/BPM\/\1\.pl/’ objlb.lst > bpmlb.lst
—> mkdir BPM

BRI Ny REZ )< 27 1 3AFT CHES N COWETo T, ThzfHL 7. SEoF—
FHDNRy REZ )< Z271E MCSMDP @8y 7 —2ICb i ThB Y, MEes 1 2% md-
pdb$bpm/nlbpm1 _FF64r.fits, #1125 2 A% mdpdb$bpm/nlbpm2 FF64r.fits T, Zh%z, LT
HELENY REZRVNVS AT DT 7y A NVEITIeD EDICa—- L TEEE T, craverage 1T A /]
SNy REZ RV R Zffin, IOy RE T V& RO & THROHE 2175
TILDONNy REZ <A 7 IZBINL £7,

—> imcopy mdpdb$bpm/nlbpm1_FF64r. fits ,mdpdb$bpm/nlbpm1_FF64r. fits ,
mdpdb$bpm /nlbpm1 _FF64r. fits ,mdpdb$bpm/nlbpml_FF64r. fits @bpmla. lst
—> imcopy mdpdb$bpm/nlbpml _FF64r. fits ,mdpdb$bpm/nlbpml FF64r. fits ,
mdpdb$bpm /nlbpm1_FF64r. fits ,mdpdb$bpm/nlbpml_FF64r. fits @Qbpmlb. 1st

epar CLL D & 9 1C craverage DX A — X Z g8 L £7,

input = 77 List of input images
output = 77 List of output images
(crmask = 77) List of output cosmic ray and object masks
(average = 77) List of output block average filtered images
(sigma = 77) List of output sigma images
(navg = 15) Block average box size
(nrej = 100) Number of high pixels to reject from the average
(nbkg = 5) Background annulus width
(nsig = 10) Box size for sigma calculation
(var0 = 0.0) Variance coefficient for DN"0 term
(varl = 0.0) Variance coefficient for DN"1 term
(var2 = 0.0) Variance coefficient for DN"2 term

(crval = 1) Mask value for cosmic rays
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(lersig = 100.0) Low cosmic ray sigma outside object
(hersig = 10.0) High cosmic ray sigma outside object
(crgrow = 0.0) Cosmic ray grow radius
(objval = 0) Mask value for objects

(lobjsig = 10.0) Low object detection sigma
(hobjsig = 5.0) High object detection sigma
(objgrow = 0.0) Object grow radius

craverage * FEITL £7°,

—> craverage @Qflobjla.lst 7”7 crmask=@bpmla.lst
—> craverage @Qflobjlb.lst 7” crmask=Q@Qbpmlb. lst

KIS, fixpix LW O X AT &M 5T AL 72Ny REZ IV A7 I124E- TNy REZ 2L
NEWEL D £T, SROMHTClE, A7 MVZZERGEICEL T T Iy 7 2% 5 DT,
WRAMOERIIE A L D12, /A TH D Y o R0 > THIEMTEL £7.

I LA I 7 7 A VD AR EAFKL £9, 22 TET 7 AIIVHOIHIC “a” 272
D FEGUEF RO T 7 A L e LET,

—> Ised ’s/\(.#\)/cr\1/’ flobjla.lst > crobjla.lst
—> lsed ’s/\(.x\)/cr\1/’ flobjlb.lst > crobjlb.lst

fixpix (FAS] 7 7 A NEBEESPRZLDTC, COVARDT 7 ANEDT 7 ANMICALE—-LTEBE
¥,

—> imcopy @flobjla.lst @crobjla.lst
—> imcopy @flobjlb.lst @crobjlb.lst

epar TLLIT D & DI fixpix DNT A —F EiREL T,

images = List of images to be fixed

masks = List of bad pixel masks
(linterp = "INDEF”) Mask values for line interpolation
(cinterp = 717) Mask values for column interpolation
(verbose = no) Verbose output?

(pixels = no) List pixels?

fixpix ZRITL £,

—> fixpix @crobjla.lst @bpmla.lst
—> fixpix @crobjlb.lst @bpmlb. Ist

2% - MCSMDP TOFEK - /Ny FE Y LILIE

FH - Ny REZ V< 27 OIS FIENE M 20T, 2 2 CIEBLL 72 5% s L
¥ L7z, MCSMDP TlZ, crrejection &v9 % 27 #HEL T T D &5 FIETUIEZ LT
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3

1. Fe 505 FHAE M (T 1)

2. ABX7 O TCH 57 V=4 (AR2S A/B) o FHigE Ml (FH 2)

33

3. THML FTHM2, Ny REZRIUVIAZ D7 L —ALTOR #I- TEKL ZFHE - Ny
REZ v <27 ZFRT 5

4. ZERT S5

(V31

L MR R BRIE R O ¥ 7 YL R A A T

FHR 2 7V —L%2FLD1%. IHFRIMRO T — 2 ITCHERRD T 7 > N ASKEEH] 72 D TH
T = A T TIETFHAROMIEAEE L <. RO ¥ v N et/ L —LTHS Z &I
F o TFHMEFE U270 TT, KR ML SN THROBNIZIMA T £1240+
ATT, THBOMBEDO NG A =2 DF2—=0 7, FiEoWRIFFEShZEED—> T,

M ER RIS 1 B2 RVIROREA S 0 328 HEAmoBEES o LT 5 2
CINTEERA, Z2TC. ZOEZ VISR TREAMICHL THhET,

crrejection Z D & ZE, ITDOEIICNRTA—F LFEL T,

inimagel =

inimage?2
outimagel
outimage?2

bpm

”
29
7N
79

”

15)
100)
5)

10)
0.0)
0.0)
0.0)
100.0)
10.0)
0.0)
"BPM” )

input frame at A position

input frame at B position

output frame at A position

output frame at B position

badpixel mask

Block average box size

Number of high pixels to reject from the average
Background annulus width

Box size for sigma calculation
Variance coefficient for DN"0 term
Variance coefficient for DN"1 term
Variance coefficient for DN"2 term
Low cosmic ray sigma outside object
High cosmic ray sigma outside object
Cosmic ray grow radius

directory name to store bad pixel masks

crrejection #KITL T (2 2Tl S 7 7 ANV EH IR EDIT “er2®” L) 77 A
WITHTIL., Ry REZ R Z71E “BPM2” 0554 L7 MJICASL EDICLTHET),

—> Ised
—> Ised

"s/\(.x\)/cr2\1/’ flobjla.lst > cr2objla.lst
"s/\(.%\)/cr2\1/’ flobjlb.lst > cr2objlb.lst

—> crrejection @flobjla.lst @flobjlb.lst @cr2objla.lst Q@cr2objlb.lst
mdpdb$bpm /nlbpm1_FF64r. fits bpmdir="BPM2”
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4.2.3 A-BRAAB|=

KIS, A BEDOXRTYTANA 2R|SHE L £7, imarith W) ¥ 27 20 ET, ERD
7 7 A IVITHEIHIC “ab” 21562 2L ET,

—> Ised ’s/\(.x\)/ab\1/’ crobjla.lst > abobjla.lst
—> imarith @crobjla.lst — @crobjlb.lst @abobjla.lst

4.2.4 vWHIHHHIE

ARXA=V VI T = HOPBBREHET —F RX—= 2% o> TOBREIEEZITVET, geotran DN
FTRA=B P TDOEIIKEL £T.

input = Input data
output = Output data
database = Name of GEOMAP database file
transforms = Names of coordinate transforms in
database file
(geometry = ”geometric”) Transformation type (linear ,geometric)

(xin = INDEF)
(yin = INDEF)
(xshift = INDEF)
)
)

X origin of input frame in pixels
Y origin of input frame in pixels
X origin shift in pixels
(yshift = INDEF Y
(xout = INDEF

origin shift in pixels
X origin of output frame in

reference units

(yout = INDEF) Y origin of output frame in
reference units
(xmag = INDEF) X scale of input picture in pixels per
reference unit
(ymag = INDEF) Y scale of input picture in pixels per
reference unit
(xrotation = INDEF) X axis rotation in degrees
(yrotation = INDEF) Y axis rotation in degrees
(xmin = INDEF) Minimum reference x value of output
picture
(xmax = INDEF) Maximum reference x value of output
picture
(ymin = INDEF) Minimum reference y value of output
picture
(ymax = INDEF) Maximum reference y value of output

picture
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(xscale = 1.0) X scale of output picture in reference
units per pixel
(yscale = 1.0) Y scale of output picture in reference

units per pixel

(ncols = INDEF) Number of columns in the output picture
(nlines = INDEF) Number of lines in the output picture
(xsample = 1.0) Coordinate surface sampling interval

in x
(ysample = 1.0) Coordinate surface sampling interval
in y
(interpolant = ”linear”) Interpolant
(boundary = ”constant”) Boundary extension (nearest ,constant,

reflect ,wrap)

(constant = 0.0) Constant boundary extension
(fluxconserve = yes) Preserve image flux?
nxblock = 512 X dimension of working block size in
g

pixels

(nyblock = 512) Y dimension of working block size in
pixels

(verbose = yes) Print messages about the progress of
the task

geotran ZFATL £7., MED T 7 A JVITIIHIC “gc” 21T HZ &ICLET,

—> Ised ’s/\(.x\)/gc\1/’ flobjla.lst > gcobjla.lst
—> geotran @flobjla.lst @gcobjla.lst
mdpdb$geomap/ mcsdistcrrl_febO7new .dbs mesdisterrl_feb07new .gmp

Z Z T, geotran DWW AHIET — & X— 2%, MDPDB ICEZENT WL LD TnE
9", mdpdb$geomap/mesdisterrl_febO07new.dbs, mesdisterrl_febO7new.gmp 25 Higs 1 . md-
pdb$geomap/mesdisterr2_feb07new.dbs, mesdisterr2_febO07new.gmp A3 28 2 F @ database,
transform T3,

2% - ) XLEEHIE

BWRIRIE £ T 5 722X 7 MUT Y, i M e BE22 RIKZ R TR D L2 o X il
WL THNTWS 2B 0 £9, Zhiud, 77U Lo & itizso X inveeicit A
TWanZ EMFEKNTY, MOIRCS @7 AT 27 4 V7 F Ly MIIEESINTTW5b /-
W, Z Ly b OVE BRSNS G TEOTHEALL £, ARSI, £ 0.3° ALY
NLZ WP >THEY, MEBRBICERL 74NV I Ly OV XLEHHT L0, Z0ff

Sz PN DD F — 2 FlOWIBREHIET — & R— 2D &1k, MCSRED IC2EhTwa b &L T<L
72E 0,
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IR £, SEo k12, RO 7Ty 7 AR ET 2 2 L HMNOHGEIEK S 2 M3
70 iﬁ/uﬁ‘ «)J/\L‘fvut%@'m TenpalE 77U XL oellinZ ik L 72 73 0MEH] T,
JBEEISIE, 70 AL 2 ANBALIUCHEPZALL £ T 0T, 77U Lol oflEI3IFRFIC
L WTY, A7 RICHEREAYS 2 LD 2RIk (HHLWERE) WA THLEEICE. 20
AR L £, WSRO NEEED 7 V-0 515 51E. (VU XL ANEL
FHY £ID) HLMREHNRLERH Y £7,

7 Z LDl EINAIETE 725, mdprotate 2V ¥ A7 Mo T L — Lkl £
(0.3° [EliR D T

—> Ised ’s/\(.#\)/r\1/’ gcobjla.lst > rgcobjla.lst
—> mdprotate @gcobjla.lst @rgcobjla.lst 0.3

4.3 F—A4DHYHL

Kok sy arineofFEE, KEEICEPNCUUEL L& E9, 2olko, @illoKiko 2
X7 MVENOT A M) L £,

MCSMDP @& % 2 7 C# % maskplot % {fi-> T, MDP 7 7 A L 2N A@IEF A E G D i
oy hLET,

—> maskplot CDFN_MASKO02.mdp image=gcflabcrMCSA00057147. fits raw+

RAYTHA D ORF LT — 5 T D & Y 5805 0T, 2 2 TR R L T
GOETCVET, Tokd, 2V y OIFMERVEICIE Ty RSNTHERAN, EDAXT |
VIRE D RARI 2 T H1IFET D L R E

Z OEHE T, RKIAKMODS11-0390 #8495 2 21cLET, 77 AU A NE/EAL 7212 T,
imcopy L 9, {10 I EEIIXBIERL T Z &, ok, 2 v b ofiimic Bfho My —
AMALIZNZ LTIV BEAATTN, 2V vy b2 LT ERNZ Iz 2T Ea 0,

—> lsed ’s/\(.*\)\.fits /\1-MODS11—-0390\.fits/’ gcobjla.lst >
gcMODS11-0390. 1st

—> Ised ’s/\(.*%\)/\1[*,1755:1840]/  gcobjla.lst > cut.lst
—> imcopy @cut.lst @QgcMODS11-0390.1st

4.4 {ERI5LEE

4.41 RRIE

22T AR Mo X & RONIEE RO £, IIAMNMEO T — 7 ofge, #lile] gEZx
BRI > T OH OB EFFICEl S hEToTZEN2AHALE T, S EFTWEL T
XF =2 A BANAFIEICL s TANA DFFRDFIEEHENTLES>THETDOT, AhA
DY ZFIEEH LW AR MVEERLET, DITok21cLET,
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—> lIsed ’s/\(.*x\)/flsky\1/’ crobjla.lst > flskyla.lst

—> imarith @crobjla.lst / HK500_.CDFN2_Domeflatl. fits @flskyla.lst
—> Ised ’s/\(.x\)/gc\1/’ flskyla.lst > gcskyla.lst

—> geotran Qflskyla.lst Q@gcskyla.lst

mdpdb$geomap/ mesdistcrr2_feb07new .dbs mesdisterr2_feb07new .gmp
—> Ised ’s/\(.*\)\.fits/\1-MODS11-0390\.fits /’ gcskyla.lst

> geskyMODS11-0390. 1st

—> lsed ’s/\(.x\)/\1[*,1755:1840]/’ gcskyla.lst > cut.lst

—> imcopy @Qcut.Ist @QgecskyMODS11—-0390.1st

identify &\ V9 # 27 B E T, identify I3, HHITO AT MV EFREAEICTIV L, #
O FTCHME SRR X S IFELLREOV A NDOKRZEEL £7. BODOWL DR
EETCIHET L L. BERNCT v ML TR ofiig st [HELET., NI A—F &L Tok

INTREL 7,
images Images containing features to be
identified
crval Approximate coordinate (at reference
pixel)
cdelt = Approximate dispersion
(section = "middle line”) Section to apply to two dimensional
images
(database ”database”) Database in which to record feature

(coordlist

data

= "mdpdb$ohlist /list NS_HK500”) User coordinate list

(units 77 Coordinate units
(nsum = 7207”) Number of lines/columns/bands to
sum
in 2D images
(match = —3.0) Coordinate list matching limit
(maxfeatures 50) Maximum number of features for
automatic identification
(zwidth = 100.0) Zoom graph width in user units
(ftype = ”emission”) Feature type
(fwidth 8.0) Feature width in pixels
(cradius 5.0) Centering radius in pixels
(threshold 0.0) Feature threshold for centering
(minsep = 2.0) Minimum pixel separation

(function

(order

(sample =

”chebyshev”)
4)

R *77)

Coordinate function
Order of coordinate function

Coordinate sample regions
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(niterate = 10) Rejection iterations
(low_reject = 3.0) Lower rejection sigma
(high_reject = 3.0) Upper rejection sigma
(grow = 0.0) Rejection growing radius
(autowrite = no) Automatically write to database
(graphics = ”"stdgraph”) Graphics output device
(cursor = "7) Graphics cursor input
(aidpars = 77) Automatic identification algorithm
parameters

section TEDITEM S A, nsum THATE L HbEZbDEM S NEIEEL £9. coordlist 2%
[EEICHHT 25 OH D U A KT, Rousselot et al. (2000) [3] DEILT b Z A6 HK500 7
U A LD RERIEICHE Y7 b 0% #AZ L O MCSMDP ICEEN T ET (M4.1),

PIT @ & 912 identify ZFITL 7,

—> identify gcflskyerMCSA00057147_MODS11—-0390. fits

M42D LI T T T7 497 74 RuFordh, WEEMAUE 270 E 3, fliidt X o &
7R VT, ML, 22 TIEEGEOTLOITNS 20 EZ B NLETREL by MIko T
WET, F—AR—KFK26a< >y R2i o TURELEITOT., Fha<wr R2R41ICEFLOTHBE
S

3% 4.1: identify D F7ea~<y K¢ —

X— @

A=V NWVDILL OFfifgZ i L. BRZIFEEL £ 7.

T =V NVDIL ClEESN T LI ZHIRL £,

F =V NDIL ClAESN T D OEEL2 TR L £7,
ANR=AHET T A Y Ryav sy ReE AL ET (Fid).
74y ME—=RICAD £9 (1Rid).

U A Npe ISR Z Mt L. [EL £

identify Z#X T L 7,

av VRO A MBS —=IFINVICERRLET,

A Ryavws R

H—=V VDGR TS 7D il £,
H—=IIVDIGIHI T F 70 Fiilcie ) £,
XEcO>NWTA—LL £,

Y #flconwTA—ALL 7,

JA Y RAR Y ROV ANEY —IFIIUFORLET,

>—'H120D..B

BN

N < K T
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000%1

00091

00081

woxsbuy

00002

0000¢

00022

-9°0
180

14356.719

14518.961

14698.437

14887.699

55

15187.14
5240.954

3385483
15432.156
15540.328
15656.963

272

209

———15972.596
———16030.832
16128.609
16235.377

16502.365

.38

6903.679
16955078
17008.757
17123.659

17247.926

17386.696
17449.967

17653.222

17880.299
17993.962

08

18118.494

19250.306
9350.119

19771.862

20008.163

20275.839
0339.497

20499.364
20563.548

20729.015

20909.569

21115.857
21176.557
21249.592

21507.308

21711.17
21802.312
21873.518
21955.638
22052.366
22124.875

22311.799

22517.969

4.1: HK500 7' U XL OH 14587 k5 A

F+oT

/syo$qpdpur) wswB OGMH 10§ 18T oul] HO

(00GMH SN 38!

39
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graphics1
File Edit Page Window

d 00:39:06 01-Dec-2010
MODS11-03901% 431

1000 2000

Idegree]

| KIS

4.2: identify V"o 7 1y 7 A4 K

9. ‘m” TERFEREZEACREL THEET, M4126. BUOFERE 5 & 0IEY,
ZHUTHIET 2R 0 213 T “m” 2L £ 91, BRZE»NL DT, T OO EEZITHIA%
9, BUEHN £ TITH AL & —BILWEF O Z Y A M5 EA TN L0T, NI &
TEUTHBALREITH Y TR A,

5 IE EIBAMT “ T e, HET v T4 YT DE-RNICAD, M43 DL D F
9, MR, M7 19 P L TOBEBNS DY (residual) T, 3 K@ Chebychev %
JHATT7 4y FLTWETS, KT 4y NTL2ZHA R L Z S THEEMICER T2 28 T
FT, ZOWEET 4y T 4 7 DF— RNiTidentify DA T Y iraf THEEDZIER T v N &21TH 15
FICIERLbNET, 749 T4 V7 E-RTOTERATY RERKL2ICEF LD TEEET,

A RN RICHBIHLNW A KIFIHLETETCHF B2 MLV DTHITTLZES Y, SEIIMER 1 oF — % otz L
TVWETDOT, X WRELLRBITONTHRREMWNS RS> T0RS Z LITHEEL TS0,
Sorder=4 &7 THETH, iraf @ order 1FRITIIR LTHOZ R T O THETE 5 KEUSE order-1 12720 £7,
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# 4.2: identify D7 4y 54 Y VE— RO Fha<wy Ry —

¥— EEe
h,i,j.k,1 757 OO EEZ £,
f F=FEH T4y NLTT T 72 HHEL £,
d T—=INDIL D" T 49T 4 VTIPSR L T,
u T4y T A ITDOINL T2 JEi L £,
c H =V IVDI L DEDIFERZFIRL £7,
s T4 T4 Y TEI Y I EEBIREL 7,
z BURIEE 2 R L 7,
:order n T4 T4 YT ORI E n-1 ICEEL £,

dfunction BIE® T4y T4 VD BIEREEEL £,
‘niterate sigma rejection %479 B ZfFEL £7.
:low_reject sigma rejection @ MO L EWEZIFEL £7,
:high reject sigma rejection @ FH|O L WVMEZIFEL £,
q T4y T4 Y7 E—FERT TOLOMEEICRY £
? T4y T AT AR ROY AN = IF KRR L ET,

ZZT, ) BT A L OISR AN MR s Tnd 2 2Ilid o< TL & 9,
L T4y b LEERETICHESNZMEICZR > TOE T, 6109 2T &, WY A MIH
L% 0 offikE BEIRNCEEL £

O 2L T4y FE—=RICAD, RO 4y MIR>THE0E ) RIERL £3. HK500
7 ZLDEE, 7.72[A /pixel] TL7Z® T, RMS A FIEICR > TORIETEATT, “q &
LTT74y bE—RZHRT, b9 % “q” 219 & identify 2T L £7, Z DI,

Write feature data to the database (yes)?

CHEMPNETDOT, return F—EMHL FT, 2hick->7T, database T4 L7 MV D [T 7
A )V (database/idgcflskycrMCSA00057147_MODS11-0390) 1[G & V7= Fiifg & FERE o iR o153
MESAENET,

ZZETOFET, HEOTLDITICTOWTUIE Z ¥V E WEOHIEMTE £ LA, 2xX7
NVDLTDITTEDOIIENIY 22 LIFRY A, Mtigse 2V v b ofifmicEfizL Tk
D, HFRNCEDEDOERT I > TAXRT MDHINY £7,

reidentify &2 % 27 %ffi5 & identify THLOITICOWTEZ[GTEL., 74y hLIcT —
B R—=2%ITCIC, ETOTCHEMNHRZ MEL £9. reidentify DT A= %P T kDI
WEL TFEITLET,

reference = Reference image
images = Images to be reidentified
answer = ”yes” Fit dispersion function

interactively?
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graphics1
File Edit Page Window

crval =

cdelt =
(interactive =
(section =

(newaps =

(override =
(refit =

(trace =

(step =

(nsum =

(shift

16000

WA 5y AR

18000 20000

Wavelength tanqstrems|

4.3: identify @7 v hE— K

7 no”)

"middle line”)

yes)

yes)
yes)

yes)
” 207’)

732077)
770'33)

Approximate coordinate (at reference
pixel)

Approximate dispersion

Interactive fitting?

Section to apply to two dimensional

images

Reidentify apertures in images not in
reference?

Override previous solutions?

Refit coordinate function?

Trace reference image?

Step in lines/columns/bands for
tracing an image

Number of lines/columns/bands to sum
Shift to add to reference features
(INDEF to search)
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(search = 0.0) Search radius
(nlost = 100) Maximum number of features which may
be lost
(cradius = 5.0) Centering radius
(threshold = 0.0) Feature threshold for centering
(addfeatures = no) Add features from a line list?
(coordlist = "mdpdbS$ohlist /1list_ NS_HK500”) User coordinate list
(match = —3.0) Coordinate list matching limit
(maxfeatures = 50) Maximum number of features for

automatic identification

(minsep = 2.0) Minimum pixel separation
(database = "database”) Database
(logfiles = "logfile”) List of log files
(plotfile = 77) Plot file for residuals
(verbose = yes) Verbose output?
(graphics = ”"stdgraph”) Graphics output device
(cursor = 77) Graphics cursor input
(aidpars = 77) Automatic identification algorithm
parameters

—> reidentify gcflskyerMCSA00057147_MODS11—-0390. fits
gcflskyerMCSA00057147_MODS11 —0390. fits

ZhICk-T, LS ETFIC20 EZ7 B LVEXICELEDE, TNZNOT O EEIEL 2
HOMWTF = RXR=2BMENE LS, 2FV, F—= 2 RXR= IO T XY S &5
EoiitnitikEhTna o eicz 9, che ot d 282> T2/ TC 74y hT562
LTk, EEEEKD XiliE RIS, Yz 2 v hOZE TGS L2 M TEET,

ZDT 4y N&ATD B A7 D fitcoords T, fitcoords DT A= P T L HIICHEL 7,

images = Images whose coordinates are to be fit
(fitname = 77) Name for coordinate fit in the
database
(interactive = yes) Fit coordinates interactively?
(combine = no) Combine input coordinates for a

single fit?
(database = "database”) Database
(deletions = ”?deletions.db”) Deletion list file (not used if null)

Sinteractive=yes & L CFITT % & BEAAMICH 2% 5> TO B ONMWRL NS LB ET
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(function = ”chebyshev”) Type of fitting function
(xorder = 4) X order of fitting function
(yorder = 3) Y order of fitting function

(logfiles = ”STDOUT, logfile”) Log files

(plotfile = ”plotfile”) Plot log file

(graphics = ”"stdgraph”) Graphics output device
(cursor = "7) Graphics cursor input

function & xorder 12T, identify, reidentify TRWZ 4y M7 bDE ANTWET,
PITDECFITLET,
—> fitcoords gcflskycrMCSA00057147_MODS11-0390

identify DR ez k2T 49w T4 V7D IBENETN, a<v KPP LEGET, fit-
coords D FE AT RERA43ICE L HTEBE T, fitcoords Tl, X il Yl g% %8 % 72
MET 4y RBIEL WD EIDEIELL., DEIEC T T4y hONRTRA—F 2ZEHL 7,

3% 4.3: fitcoords D F7e A< K —

X — 1
x[keyly [key] Theh, Xl Yz key (TE0) 1SS 2ICEHL £9,
r 757 it L 9,
f HBAZONINTG A= TT 49 NERITLET,
:order n T4y T4 YT ORI E n-LICEEL T,

dfunction FHE T4y T4 VI BERELEL £,
q fitcoords 7 L 7,
? T4y T4 7awy ROY A N2 —IF)VITFRL £7,

[key] DB

y Y R
z [6)E L 7= Kk o i
s 7 14y LR
r T4y b OVEZE (s-2)

PIAE “xxyy” LHRL TS 07 &5 &0 RbllAs X, HElhs Y HEE & Ze - CEE L 725k
WMONE TR L £, identify & reidentify 23& D K D ITHIEZ FIE L 72005000 £97, @1
DIRICIL S AMAL T E Z e 2R L TL 72 &0,

X7 1y NOWERZTAHI1C1E, Xz x . Yz 7 19 OFREICL £7 (“xxyr”).
xorder #Z AT 7 4w b LAME, FZED RMS 7210 T < RIS KIRH 7 8 & — o D3RO D % i
RLTLIEEn, A2 REBD L ens =20 b5E. T E 2o FFbe 20Ny~
MHAET, KBy —oa3hizen, b RO REBICe s K OIHFEL £9. ARk, X%
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y RS, YWz 7 4y hOBREICT S (Uxyyr”) &, YD 7 1 N OGRS TE £, SN
bolzb, q &L T fitcoords Z T L. MREZT - RXR—-2EFEEHL £,

CZETCOEETIE. 1RHD 7 L —2 (MCSA00057147) 72 & 4t U 7= (G FiiAg % i > T8
Mo7 19 MR ZRD £ L7z, MOIRCS TIHEED /2O L - TRIAIHFICHR KT 3 B 7 2V
[, v A7 LMo UENSHENT 5 Z Mo N THWET, s T, EKEICFLETo 7L —
LTHANERDOEEE L TG 2 S LERH Y 97, 7L - TFELL VDT,
CCTCTEHIKNHDOZ UV —=LTROLET 4y bEILUS, £2TOTV—LOWRABHEIEZ L £,

fitcoords TR 72T — Z N— A& JCICEIROESNR % 1T D # AV h¥ transform TT, transform O
NIA=FEPTOEIIHELET,

input = Input images
output = Output images
fitnames = Names of coordinate fits in the
database
(minput = 77) Input masks
(moutput = ") Output masks
(database = "database”) Identify database
(interptype = ”linear”) Interpolation type
(x1 = INDEF) Output starting x coordinate
(x2 = INDEF) Output ending x coordinate
(dx = INDEF) Output X pixel interval
(nx = INDEF) Number of output x pixels
(xlog = no) Logarithmic x coordinate?
(yl = INDEF) Output starting y coordinate
(y2 = INDEF) Output ending y coordinate
(dy = INDEF) Output Y pixel interval
(ny = INDEF) Number of output y pixels
(ylog = no) Logarithmic y coordinate?
(flux = yes) Conserve flux per pixel?
(blank = INDEF) Value for out of range pixels

(logfiles = "STDOUT, logfile”) List of log files

PIT o & 912 transform ZFEITL £9, R8T 7 A IVOFLIAICIT “tr” AT o iz L $£9.,

—> lIsed ’s/\(.#\)/tr\1/’ gcMODS11-0390.1st > trMODS11-0390.1st
—> transform @gcMODS11-0390.1st @trMODS11—-0390.1st
gcflskyerMCSA00057147_MODS11-0390

transform AIEOE§ % ds9 1CFw L THARTHEL 19 (X 4.4)., WIEANIECHERS RIS
o THWETH, WERIZYICO>TEST IR S>TWHBEZ e 9, AN G
W5 TWE Z L8l B ET, /2. transform L7212 FITS 7 7 A JWIZlE~Nw &

TMCSMDP I3 HEIMNICZNEITY LI > THET,
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1 111 1
1

4.4: WBBAIERIRD 2 KoLANY b (EAlERL, T fliER)

IR FEEIE D ERANEIM SN D DT, 1 — V)& LTI OREED ds9 @ information panel |2
FREIND LI ET,

—> mdpdisplay gcflabecrMCSA00057147_MODS11—-0390.fits frame=1
—> mdpdisplay trgcflaberMCSA00057147_MODS11—-0390.fits frame=2

4.4.2 RYRAhAB|ZF

VIV L DHNC A-B X7 TANA ZRIWICE b 69, ERBOCHEAE - Thb k)i
HA2FET, Zhid. ABXT7OBIHZL TOLHICAIA DT EELLTLE S22 &M
JAINTY., 22 Cld ZoFEE- AR A 228 HICZIHANT 7 4w ML CHIE T, Rloff
T, transform % {1 > T Y MAZER 1S —8T 5 LD ICHHIEL 72 DICldE. ZOANAHEERD
RILTLLEVHOHMOBH D ET, ZhICE->T YHIAMICT 49 NIRRT TANA %L 2
EINTELME T,

background &9 ¥ A7 ZffivE T, PIT D & 51 background D/8NT A — & HFEL, KT
LET, RO 7 7 A IIFSIHIC “bg” DT E £ T,

input = Input images to be background
subtracted
output = Output background subtracted images
(axis = 2) Axis along which background is fit
and subtracted
(interactive = yes) Set fitting parameters interactively?
(sample = 7%”) Sample of points to use in fit
(naverage = 1) Number of points in sample averaging
(function = ”chebyshev”) Fitting function
(order = 3) Order of fitting function
(low_reject = 3.0) Low rejection in sigma of fit
(high_reject = 3.0) High rejection in sigma of fit
(niterate = 3) Number of rejection iterations
(grow = 0.0) Rejection growing radius

(graphics = ”stdgraph”) Graphics output device
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(cursor = ") Graphics cursor input

—> lIsed ’s/\(.%\)/bg\1/’ trMODS11-0390.1st > bgMODS11-0390.1st
—> background @QtrMODS11-0390.1st @bgMODS11—-0390.1st

K15 7T T7EMBHENT Fit column ZE2»nET, 22 Tld, 74y boFBE2RD LD
IChERE T 2720 D X EREZ ATJL £, ds9 ICRRSNIZANRY MV RN s . 2T Lo
MIILT. B WROEHERRD T, > TSI 25 EL £7.

BFE AT 5, IBELINCH->TLIRRSO I Lich > e, FATDNRT A—=F(C
FEELZRMFETT7 4y bLEBEBD Yoy NENET, ooy heRENS T 0954 07D
FFZIEEL £9. background © 77 VETH T 52~ > Nididentify D7 1 v 5 4 > 7€ —
R &IFER L TT,

FITIRY 2R A1, HEITMA TRODPLREIMP R SRREN LD T, 714y M T 2HHT
2K (order=3) ®7 1ty h TR 5V EBWET, I WHEMEPRRA T aigE (BREER
E) R, AXT Mot B L oGO FICBERR T =2 A>T L E - FEFE. 71y
EKMZNBICHISIESNTLENET DT, “” TT 4w M HEIREIEET 2 DR NWTT,

Ty MO FIIFED ZF0 T, S ZTIREL 2R3 ToNTE RN EDAE T, 1
DN TIFEL 7218 “q” TR £ 9% B Fit column Z 2N £, Lo column T 2R
WZ EERERL T EE 0,

Bb ozt EROEEE dsI ISFRL TENWICANADFTTD 2 & 2MERL 7.

4.5 RLE&EDLE

22X MNVERLEDEET, & WL T2 47 —413, ZNEFNA-B OXTTAN
AHEEZLEZYDTLE, 2FY, AfSOT =272 TR, BEONADT—FI3HT 4 Ty
TFNEeLTHESTHWALIFETTY, 22T, VI9AA T A2V 5L VIRL BB EIEY ) v T 4
VILEAETTETE, ARDOF—XIIMATBAEDT =2 b ET 2 eMTE, 8Ky 7
NeRTZeWTEET,

F9. Vv TU VOREATELTCBREDOY I FIVE AL LECHMMCHEILET, S vTa
YIORESEAN Y (KDITWID) ICEDINTHLDT, PITD & HICHEREL £7.

—> hselect @bgMODS11-0390.1st ”$I ,KDITWID” yes

bgtrgeflaberMCSA00057147_MODS11 —-0390. fits 3.000
bgtrgeflaberMCSA00057151_MODS11 —-0390. fits 3.000
bgtrgeflaberMCSA00057159_ MODS11-0390. fits 3.000
bgtrgeflaberMCSA00057163_-MODS11 —0390. fits 3.000

TRCDIV—=LTIFHD /) v T4 VT ER>T0BZebm) L7z, MOIRCS DEZ &
JV AN — )% 0.117 arcsec/pixel 72 DT, 3.0/0.117 ~ 26pixel 5 L 9. BBUCL 7z0idH 7
7Y N DR H 5 & SE R NIEN AL 20T, imshift 2 E T,

—> lIsed ’s/\(.%\)/sh\1/’> bgMODS11-0390.1st > shMODS11-0390.1st
—> imshift @bgMODS11-0390.1st @shMODS11-0390.1st 0 26
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KIZ,

—> Ised

EE R ] SIES

U7 M LEHGOR T E D5 < DIRL £7, imarith Z (T E 7,
"s /\(.*x\)/ng\1/’ shMODS11-0390.1st > ngMODS11—-0390.1st

—> imarith @shMODS11-0390.1st % —1 @QngMODS11-0390. st

IZIC,

imcombine % {f > TH{E% E L &b FJ, SENIEFOREMNZNIEELL o

L ELENTOZRWFHBRA XY ARV olH Y T 0T, ELE&bEIEmedian ZX5 =
WL ELR, IT? kDI imcombine /85 X — 2 230EL., FITLET,

input
output
(headers
(bpmasks
(rejmasks

(nrejmasks

79

79

(optional)

(expmasks
(sigmas
(imcmb

(logfile

(combine
(reject

(project

(outtype
(outlimits
(offsets
(masktype
(maskvalue

(blank

(scale
(zero
(weight

(statsec

(expname =

(1threshold
(hthreshold

(nlow

")

")

"$17)
"STDOUT” )

”median”)
7gigelip”)

no)

bh rea’l”)
’7’7)
“none”)
bh none”)
77077)
0.0)

7 exposure”)
” none 77)
7 exposure”)

” )
"EXPTIME” )

INDEF)
INDEF)

1)

List of
List of
List of
List of
List of
List of

images to combine
output images
header files (optional)

bad pixel masks (optional)
rejection masks (optional)

number rejected masks

List of
List of
Keyword

exposure masks (optional)
sigma images (optional)
for IMCMB keywords

Log file

Type of combine operation

Type of rejection

Project highest dimension of input
images?

Output image pixel datatype
Output limits (x1 x2 yl y2 ...)
Input image offsets

Mask type

Mask value

Value if there are no pixels
Image scaling
Image zero point offset
Image weights
Image section for computing statistics
Image header exposure time keyword
threshold

threshold

minmax: Number of low pixels to reject

Lower

Upper
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(nhigh = 1) minmax: Number of high pixels to reject
(nkeep = 1) Minimum to keep (pos) or maximum to

reject (neg)

(mclip = yes) Use median in sigma clipping algorithms?
(Isigma = 3.0) Lower sigma clipping factor
(hsigma = 3.0) Upper sigma clipping factor
(rdnoise = 70.”) ccdclip: CCD readout noise (electrons)
(gain = 71.7) ccdcelip: CCD gain (electrons/DN)
(snoise = 70.”) ccdclip: Sensitivity noise (fraction)
(sigscale = 0.1) Tolerance for sigma clipping scaling
corrections
(pclip = —0.5) pclip: Percentile clipping parameter
(grow = 0.0) Radius (pixels) for neighbor rejection

(mode = ”al”)

—> imcombine @bgMODS11-0390.1st ,@ngMODS11-0390.1st HK500-MODS11-0390

®iF, ERKICOVTE L L DICTKKOUIY L. BRIRE &3R4k, R L EbEEITH
E

4.6 735y P ABRIE

ANY MVT—=ZOfflE 17 2E7-0, 1§8&HY470 07>~ (ADU) 1> TnEY, K
EINSDT Ty 7 ZARWET H0IC1E. ZhERELTZV DT 59 7 2 (F) lergsec™  em™2 A7)
WCLET, 2o, HOPUDIALZENAD > T LEEELZ Y —7y N KIKZEIAIL 20 LT
WIFETC, 7 =7y PRRCIZIFEUESEICH L L0 BHIL £,

KD RS - HEFOMF L L1 &k > T FHP O - TEIAFIFLTOMIEEICH
KHBITEHY FEA, Ihold WRICKETLZ2EHZA0NETOT, FHIMPEBRIOE &I
WREOBEBELThHY Y b e 7Ty 7 ZA0MGERD L2 VLENHY T, BHlchbsho o b
Nobs(A). KIKDERD T T 7 A% Fy jne. KADKIPCEES - KEFOUFE R(N) LEL &,
PTok o> chdesx 7,

Nobs(>\) == R(A) X F)\,int (41)

WO E, RIKOKRKRD T Ty 7 21220 T, L ONIEEE DS 4 TS5 VN TETHET
B TR ST NBH Y FHA, T2 T, 2AX7 MV OLI S TS EZEHIL, 2o
AN MNVIOHERH R ET IV 2 AL £, KZDRINFRZ BRFIFHIH O - XY L7227 |
Wt ATENLIZLIEMbNET, TFL AR ML, 2l Castelli (2004) [1] % f# - <
PERRL7z-b oz HAEL L8,

SRFE DRI % U L 72 WS RAKERS T O THET T, ET VORI OlREE, Bl MR AREECIS L T E &8
LRENH Y EIH, SEIOBHIFICIERL 72 02 HEL THET,
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M 4.5: apall ® 7' 5 7, (JEl: 7NX—=F v =Ny 2750 Rk b 757 O HEHE.
+&;A/7 Sy Rk HEHE, £ T: A7 Mk b L —2T 5 ZHRE RO LA,
T I e Nz AXT FL, )

F9. BEREOT -2 %47V =27 hORFE[EIC L OICBAIL T2RILANRY MVEED £,
AloffiE TEBHEICL TFEEL TS0, ﬁ7/xﬁh®T B &5 0 iR Y 5 T
WBHDT, ANAFIEDRHIRIRDHDEN ZRET B 2 & &Iz 2 TL &, EikL 7z 2
mﬁxxfbw@7y4w%%HKm0Mmm5msabi?o

2 RICANY RNV S DT 210 B 7212iE, apall LW D ¥ A7 Z{fivE 7, apall
. FIC2 00NEEZ TV E T, 1OE#LWt%MDmT7A~%va%ﬁﬂﬁ®&E 2-oH
MEH DO N L —Z LD L TY., ZhFNDRT A —ZIITEHNCRO ETOT, 740
DEFE, PToEeBOETLTLIZE D, WAWABMPNETH, FAKRMNC yes” TEANIZRW
T,

—> apall HK500_-M53735. fits

Recenter apertures for HKS500-M537357 (’yes’):
Resize apertures for HK500-M537357 (’yes’):
Edit apertures for HK500-M537357 (’yes’):

TP, TNRN—F =Ny I 7T ReROL-ODT T TN FoRENET (4.5 kL),
TN—=F = NIHEICRE SN ET, ‘@ BEO D 2L, 7—-F v —o FREDB
FOTBREZ =V NVOUEICHKEL£T, £z, D 2T N I 7SI RONRT XS %
WETAHICAY £9 (45 1), ZOMATIE. Ny 77500 REeRET LM %E “s”
TIHEL £, 7= F r» OoliflloiE Y G2 EL 9. “q” TAIOZ T 7ICRD, & 95—
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JL4q TYN=F e ROLT7 T 72T LET,

Trace apertures for HK500.M537357
Fit traced positions for HK500.M53735 interactively?
Fit curve to aperture 1 of HK500-M53735 interactively

RIS, AT "WV ENL—=2ATE 77 70ForEnET (X45 ET). MilEhiz7 —F
DTEEMZIERT T4y hENFET, 2xX7 Mot BLIZZ 0 ZIHERICH > TIThNET DT,
“g? T 4w M HiIEZ. “order” T7 4w hOREEZIEL T, EENNSL DL LIS
LET,

Write apertures for HK500_-M53735 to database?
Extract aperture spectra for HK500.M537357
Review extracted spectra from HK500.M537357

RIS, VI L7z axy MvhSoRahEd (X4.5 5 T). fRO 7 7 A id HK500_-M53735.ms.fits
DEI RN > THWDIET T, 2, Lo N ickb £7,

KIS, ZhZE'TIWVANY MV TH|STR(N) 23RO EJ, MCSMDP ICZ £ 5 ¥ A7, rescurve
EHHLET, UTOLIICNATIA—=F2IEEL£T,

stddata = ”7” one-D standard star data
stdmag = Vega magnitude of the standard at magfilter
output = 7”7 output response curve
(magfilter = "mdpdb$filter /2mass K. fits”) transmission curve of filter for stdmag
(moddata = ?mdpdb$standard /A0V_g50.spc”) standard star model spectrum
(vegamodel = "mdpdb$filter /alpha_lyr_stis_003.fits”) Vega model spectrum

EFINANYT VDT —% (AOV_g50.spc) OIS, K /N> K TD Vega Fik & Fkz o 5729
D7 4 IVE —[ilifR. Vega FHhKME 7Ty 7 AICHET 7200 D Vega ET VAT MV EFFEL £,
4 CMDPDB oHicEENTHET,

A%, HIPPARCOS 230 A0 TR, M53735 Z8UHIL £ L7z, K N2 RToZFHKIE 2MASS
DAEZATNE 8856 LMV ET, 22T, LITOIIIFEITLET,

—> rescurve HK500_-M53735.ms. fits 8.856 resc_.CDFN2_HK500. fits

resc.CDFN2_HK500.fits 2%, R(\) 12720 979,

RIS, ATV =7 bD2RICARYT MvE R(N) TH-> T, 759 7 ZE Lz 2 KIEANRY
MUVEHE T, MCSMDP @ % 27, mdpfcalib Z{fivr&9, ZoF 2713, [6FHCEE TR TH) -
TIHYZDDOZINVX— (=7TF v 7 A) ICELET,

—> mdpfcalib HK500.MODS11—-0390. fits resc.CDFN2_HK500. fits
HK500-MODS11-0390 f1 . fits

75y 7 AFREF AT — %, HK500_MODS11-0390f.fits @ #ifild, [ergsec ' em™2 A1 1C72 >
THET,

INAFVF =TIV FITS 1> THE DT ds9 THILRD Z LIFTEEEA,
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5.1 FARBZERDB

ZOBRITIE, ZOOANET — 5 2T, 2 ~ 2 ORI HFD £ & ot o %
EBHRDLNT Ik TR 5 RKIkZiEA Ty E T (Yoshikawa et al. 2010 [5]). = o@HIoH
ML, Zh e oSO OFiRZ2HRs 2 e TF, £ RLEbSNZ 2 KITARY
MV SHEREMIET 5 & e bic. 2200 RIKoFHREE KD 7,

£ 20CANT MV E ds9 ICFoRL T Fif 2Rl T2 S n, 207 b—A1L A-B 0l
THEZL TWDDOT, AR THIIIRY T 4 T T > TSRO E ISR T 1 7122
DRI AZ HITTTT, Fi e Ebn s b oM /Bon 576, o & 2efhn ok (Y
JEED) 2 X' L TLES W,

—> mdpdisplay HK500.MODS11—-0390f1 . fits frame=1

RIZ, FEROELDOKEEZROET, splot LI X AT & H &, 2RTTANRY ML % 1 KTT
ftLc7ay bL, ZOLETAXT MO e BNEEEITH 2 &M TEET, 9018 DTokd
I1C splot Z2FAITL £ 7,

—> splot HK500.MODS11—0390 1. fits  (FfffZ i L 7222/ 1 oo i)

splot O FRa~ > RE2R51ICE DT T, KADOHITIE GHETTIREL IOV 1E
JYRIWVIETHID L7727 ML, iz REE L TFRRLTHWET, 22C, F91F “nmsum”
TZEEFENCE L b ET, ds9 1ICFRL 72 2 KICANY bV RS i %2 ko £ 9
M EMTETRIVRERMNRENWTL & 9,

RS, T4 Rora<y R (w0, “a” 2l TR efigz it LizRo e 2 A%k
9, HRORMPRRmIN/6, k" 2> THEL £, FERo /e GHICh — Vv &>
TS T UK 2T e ZhThofiie o (o E 2135 & LT 2oMich LiEiEs
Gaussian CT7 4y L FET, 74y NERIZTZS 7D T 4 0 R MERIC, FLIRE. 79 v 7 A,
MM, FWHM olE CForshE 7,

HK500 7' AL TEHASNLFFEEL3um 25 2.5 um 725720 T, Z DOFR[DFERRIC 2 ~ 2
ORA[72 LT 5 & Fil A0 EER T 6000A (o] L OFiRZ M T 5 2 e WTE H1ET T
F 5210, AGN T sh b fBo ERERE2 VAN L TBEETL, Al b 2 008
TIN5 TODBIETTT DT, Z OROFEM & FEBICD 5 FEROREZ A28, 20K
ROFFmMEEHEEL. TNENM O ZAEL T2 E 0,

Lz ZNobl Bk Cii 2 or 3 2 hofil 2 #2200 TEIEL £,
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7% 5.1: splot D Flpa<y Ry —

¥— i1
a WEIST L TEKRT 5, KR 72WIE o el & Glmlc — Vv = FEI L.
ZTNENT “a” {7,
w ANR= AT oAy Ryasy & AJILET (TED).
k FEAR D Gaussian 7 v b, 7 4w b L7z¥iigo el e Gl h — v v & L .
THZENT “k” 27,
s AR MICAL=D 2 T b, (AL—T T DN — 3 IIVH A Xelhrnd)
fitcoords 24X T L £7,
? T4 T4 oA RDY A2 —IFNMICFERLET,
msumn  ZEMAMICn EZ 2V ELGbEET,

7 5.2: Flpa] BUKkofiis

iR R Al %

[SII] 6716, 6731 i@kl 1:1

Ha 6563 KFED NI — L]
[NTI] 6548, 6583 Ha Ofilifh. HHEH 1:2
[OIII] 4959, 5007 &L 1:3

HpA 4861 KFEDI = — L]

5.2 FTARBETISvIAMNLHEEZKRD S

splot THERLDI R, 75 v 7 Z%RKDE L= T, Ha Fifotr (B L2 v Icil sh
LIRNVE =) ZROTHEL &9, 7Iv 7 A (F) & X% (L) oL DTokoicdhzaeh
3

L =F x 4nd3 (2) (5.1)

dr (2) VOUREIEREC. FHmEZIET 5 LR HmMBOBETE L TGREY 9. o Hi,
FHimOARIELR C 2B TL & v, MCSMDP 12, WEIB0HEE2TAZ A7 21E->Th
DETOTHENTZNEZAHL 7. RAWM 205G, LITOLIICFE L. 1 DHMSEE
Qe

—> cosmology 2.0

Luminosity Distance(m): 4.800e+26
Angular Diameter Distance (m): 5.333e+25
Look—Back Time(yr): 1.024e+10



56 HoE Ty
BE - BIROAEICDINT

PR OISO W TCIERIC MR IENE T2 E 2O EL=0. CRETF TR FATT, A
13, Ha OFERED S8R0 0 BEIEREZ RO L5E. LITO LS %Siciz 205 08NS D £,

75w A0 XD

S, ZERIA NS 2R 7 N —=F ¥ THEL T 1LRICANY MVICLE L72A ZhaSRfo e 2 %
RTCOhL00EERICANLVENHY T, £7/2. 2V v FoETHRENTL 5 T 008
B LNhERA, AV MPETIE LT =222 T, 7T v 7 A0 % FEEIC RO
LI, g7 — & THDE L 72l & St ol 2 it T 2 S o i i 2175 LB H Y £ 7,

HEERARDSSJRC, EER PRS2 S LY —A VY A X0 EIE. A AV v Mgk D
7Ty 7 2n A FHEMNCEHESNE T, L, RTo Ty T » A )UVESRE 1350 2 -0 ik
INFHA, BERENSECEGTY, BEENIHLITELDICT 74— ALLEGIEY
Ty 7 ARAMNKEL 2D £,

SR X T DEMFL

K v DIRFT AN T & OFERL R EIC L 2 BB E S T 2R E T, ERMRRET 2 &
Mo, RN O & 2 Mo AMEITH S T E T, NED @ Extinction Calculator 2 TIN5 = &
MTEET, FEEVROEL G, TC 2 RV OIFTANEIIN TOAI5E1 % L ITRMET
DIRNE L /NS VDT, QU B2V ENZN e BbnE T, SRR TIE E(B-V) =0.011
EFERT T,

BEDIRE] TDEM RS

BHENTWE 75y 7 2FHEDRN o o EEIC L > TIRINEN TWAZ e EZ N FE
T, FRHC, BRI OSRE AT O ML WEKIC K > T ITHEL Y b EL DEMERESNh TS
EHEABNDLDT, ZOMRERNL Z LIFEETT,

2http://nedwww.ipac.caltech.edu/forms/calculator.html
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60 fI $¢ A MCSMDPICLBHHENV ¥ a v

A1l 2Eomh e MCSMDP D4

Z ZTlE MCSMDP A7 U 7 ki TCRHINITMET — 2 28K 2 EIC >0 TR L
F9, AR ZRAAUIA 3.1 & [a U TdAs, HuillH, {#5) WD &R OIS Z 4 Z H mdpproc,
mdpcombine £ WV3H ¥ A7 EMHL 7,

MCSMDP (., A7 F A Mgl 72U x. 1% L9a, fiiato S/N %
o, 25— HI T 50 EOHNTUTO LD RTRZL THET,

FERE - Ny RESBIIALIE K 153 1IRL7=E91C. A-B X7 2FH L 7= FHisE.
MY RIUERDO Y 7 2L OHSEUIE AT 5

AR MIVOANYH L MDP 7 7 A VO EREZFH L TAXZ Vo HERTY L 2179,

BRIE:R T L —LTO OHARIE H5KED AT MV T 1D2HOKREKD OH %% EE
ThHE, FNEV T LY AICLTFOMO 7 L —LTEFNFNTRIERITY. BHMIC
WEAMNC~ 27 MBS oA E ST =M B L CHEINICHIE T 5.

R BE) OH ARE 1 2 HO KK L CTFEIT OH DR EE T =1klE. Fhz
Ty LY AICL MO RETIIHEITRIEEZ T,

ANA T L —LOERR R, JHUHEOW T ANAFIE & LT b —LEfFKL ., multi-
extention FITS (MEF) 7 7 f JL.& L T 2 D H® extention ICAN A 7 L — L&t 5,

IS—ODFE 75 v 7 AMEDRFICANA TV —LDH T NEICIC AT A D Poisson /) f X%
HEL. 32HD extentionI2 /) £ X7 L —L%ZIN7 5,

SPECFIT IS & 51847 1w b STSDASICEEN 5 specfit &5 ¥ 27 ZF]f] L T [NI]-Ha &
£ D ITHK500 7' U XN TUEMED S L WIiR 2 B30 Gaussian TlAIFICZ 1w N5, 7
T 7 AFEDL T — DHEEIC AT A D Poisson S 4 X&FHT 5,

T —DIEFEICOWTHIE L TEE 9, MOIRCS THEKIKANGICH T2 2 v ME, %25
NLEL DREKE A ICHE L I2DICTT — L fEET DDICTEN RS EML Z e M TEEE
Mo T T, ANAFRIEEZ LT L—LEEARL T, Z® Poisson TF — ZHBEDHEEME L LT
AL £7,

IJAZXTV—=LTCIHPTo L) AR T —%2HEEL £ 7.

-1 1 .
gy = YIX T T (A.1)
g r Ty g

CIZT, 2l FAhA TV =D b glIMmEgio sy 4 > (e ADUTY), r I3 response curve
(ADUerg 'secem?A) T,
E 6T, LRILANRYZ MUWCEL e &, T LD B EATZ S —%2fEL £,
2Zobj0'¢2

Lexp

teap ITRHIER, A V213, ABANABIENEHEL THL0TT,

: (A.2)

Oobj —
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A.2 SEEDOMIE

A21 225y bhIL—A

mkdflat WD ¥ 27 2L £T, ENXNTA-FOERIILITOL B,
infile AJJ7 7 ALY A K

outfile {11/]7 7 A V%

bpm Ny KEZ¥)<227 (MDPDBICH L L D% )

offile K—ALFA M A 7DD 7 L — 4, M & S FEISATHE,

normilize 77 v N OEBIKETELRWOE D ITHELL THE, KD imstat ZfX->720 T2
2y hOEEICK > TEMXbSsTLEDI DT, BYIEEL £,

MR EIICETLET,

—> mkdflat @Qflatl.1lst HK500_.CDFN2_Domeflatl. fits
mdpdb$bpm /nlbpm1_FF64r. fits

A22 FUTL—bT7AIEY

F 9. mktemplate LW AT YT N5 TYF a7 T U— N7 7 A NVEFY ET,
FARHNCIE, C 2 THEseT v TV — b7 7y A IVDOAEZ pyraf BRIEOHRCTEITL TnE £,

¥ 9. mktemplate DHET 7 A N &{HFEL £9. MCSMDP O A Y A h—=)L5 4 L7 MUILH
% mktemplate.conf # J L' > T4 L7 MJIZav—L, ZhzimELET., Tobe. Toi
7 7 AW EFIFE LT mktemplate ZFI7T 5 &, BERINICT YT L= 18NS O Ty
7 7 AIWICRIFL TLIE S0,

—> copy MCSMDP$doc/ mktemplate. conf .
—> !vi mktemplate.conf

—> mktemplate mktemplate.conf > log.py

mktemplate.conf 7 7 A VORI T DY TY, bash D AT VT N TERIMEE ANDIEE
ERICLSGETT, “=” ORNRICIFANR—=ZA% ANZLWE DI, “§7 2 AND e EiFn Ay —T v —
U AEM D LI L TLIEE 0,

## parameters
coordlist="mdpdb\ $ohlist /list _NS_HK500”
mdpfile="CDFN_MASK02.mdp”

prefix="HK500”

# calibration data for chipl
bpm1="mdpdb\$bpm/nlbpml _FF64r. fits”
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flat1="HK500_CDFN2_Domeflatl. fits”
gdb1="mdpdb\ $geomap/mesdisterrl_feb07new .dbs”
gmpl="mcsdistcrrl_feb07new .gmp”

# calibration data for chip2

bpm2="mdpdb\$bpm /nlbpm2_FF64r. fits”
flat2="HK500_-CDFN2_Domeflat2. fits”
gdb2="mdpdb\ $geomap/mecsdistcrr2_feb07new .dbs”
gmp2=" mcsdistcrr2_feb07new .gmp”

BEROERILI T oMY T,
coordlist FIRFLIEIZE S U A b
mdpfile Y27 TFHA T 7 A1)
prefix X 2 (KICANXY VT 7 A VDI < SCF. prefix + 77 + MDP 7 7 A )V Lo
FTU + ”ﬁts”bf_iﬁé
bpm[12 | Ry REZ VL= 27 %,

flat[12 | 75 v R 77 A V&

A.2.3 FHi@ig

mktemplate.sh WVER L7z 7 7 A VD EBYETL £,

PToflokric. &F x> pb. ) v T4 v 7HILICT7 7 ANVYANEHELET, ABM®
WIET 5 L1 A RoholEFICEEL TLES0n, BHIFOEG T, A2 (BET) 1>
TWLIHEE, BEEL TUHEDLRVO TRV B(A) fi7 L — L& R TL S0,
hselect @files.list $I ?Q'DET-ID’ 1 & KDITCNT = 17
hselect @files.list $I "@Q'DET-ID’ = 1 & KDITCNT = 2”7
hselect @files.list $I ?Q'DET-ID’ 2 & KDITCNT = 17
hselect @files.list $I ?@Q’'DET-ID’ = 2 & KDITCNT = 2”7

mdpproc ZEITL £,

filesla.list
fileslb . list
files2a .list
files2b . list

>
>
>
>

unlearn mdpproc

iraf . mdpproc. bpmask="mdpdb$bpm/nlbpml _FF64r. fits”
iraf.mdpproc.gdb="mdpdb$geomap/mcsdistcrrl_febO07new .dbs”
iraf.mdpproc.gmp="mcsdistcrrl_feb07new .gmp”
iraf.mdpproc. flat="HK500_.CDFN2_Domeflatl. fits”

mdpproc @Qobjla.lst @objlb.1st

FH 7 7 A )V Multi Extention FITS (MEF) 7 7 A JUIZ72 - T T, 0 &A% ab A A {1 &%
BDT—H, 1TENANA ZRICTHRNT =% (/A4 ZRFEY ., HEIRIER) 127> T g T,
7Y Z L EHREIEIC 5 mdprotate 13, 2D MEF 7 7 A MICH RS LX) IChRsTHET, 7
U 2 LEEEIE QL. B4 ZEBIHL TS0,
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A24 F—HDHIYEL

mdptran Z L TMDP 7 7 A VOHEER FITS 7 7 A VORI GEDLEET, DITo koI
FATL £,

—> mdptran CDFN_MASK02.mdp CDFN_MASKO02trl.mdp
gcflaberMCSAO00057147. fits

1 >HOHIEAA Y P+ MDP 7 7 A )b, 2 DHMNEEELZD MDP 77 A VD7 7 A V. 3
DHEMNIEEIZT L HGED FITS 77 A )V TT,

FATT 5 &, maskplot &[6]FE1 ds9 12 FITS 7 7 A W FORENTZ D FICAY v b o KHHE
IGFTIS T 0y hEhE T, ¥ —3IF VIS,

select shape then return or ’q’ to quit:

. FRRENFETOT, WYX AYy e 7V 7 UTERIREBICL 9, ERLAES, ¥ —3
FNVD FCreturn F—ZL ET, T5H&., ¥—3IF I,

click the object position:

. RRENETOTC, ds9 @ LETHRIZED AV v MIITIET B AT MU 6, BHLWIEHAD
HAthz 2y 27 LET (HK500 7 U ZLOEE, 166928 O —HRWTT), To &, K
AlefC L2ICAY w hOIERICRR 20T, [[ARKICAY v b &tz 7 Uy 7 THREL T
Vo TLES Y, 2o, BRI CRROY)ZESEDICL TSN,

2y MIETCESVEIFELS, &IETY 3. 4 = 5H< S VENIZRWTY, £, H{fEo
PSR OTICEFANALRLCIES I IICL TL S, MU EIEALES, 2 v hOEIRRGH
DA ‘g’ +return ZH L £, T2 &, MDP 7 7 A VOB S, ds9 @ FI2A Y » bAY
Tay MBI ET, MRICHBEZ TN,

type q to write mdp database to file:

12, ‘qHreturn 2L TL 72 &0, MDP 7 v A MICEHE IS NET, 2ok q SN FT &
FRMVEE SN TRINCRE LD TEEL TL 2SN,

Z DWEEE G/ MDP 7 7 A V& 5 T cutspec £ WZH FZ A7 HffiH & DITokHichH 7
Vel NABRIEETHLETTAXI MO T ZeWTCEET, A7V =2 ML, MDP 77
A VD comment 7 4 —)V K (“7 OEA) IEIRL., 7 7 A VEIFR RO (47 RANR—A
2E) AN EDICLTLEE W, ROMERMEE T 5 mdpproc blEffICA 7Y =7 k&
5HEMNC AN A ETIDHL 7,

—> cutspec @gcobjla.lst CDFN_MASKO02trl.mdp name=ALE03_205

A.2.5 fERIALEE

mdpcombine % i > CENP—DD AR MVOFEFRIRKIEZ FHTITVE T, mdptran ISk - T
ds9 7y NENIZA TV =7 b EHERGNS, HARAY DAY v M 2EFET, 4 DHOH|
BICTFHCHEIIET 2 A v hOF TV =7 NAEIFEL £7,
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—> unlearn mdpcombine

—> iraf.mdpcombine. coordlist="mdpdb$ohlist /list_NS_HK500”

—> iraf.mdpcombine. ymin=42

—> iraf.mdpcombine.ymax=2003

—> mdpcombine @gcflabl.list CDFN_MASKO02trl.mdp HK500_.MODS11-0390
MODS11-0390 id_mode=manual

1 2H% “idmode=manual” TFITLZ&IE. oz 77 L 2L TCHENIMIC OH % [E
EL F9., mktemplate D E /NI T DI D% sed a2~ > KAGCR SN THET, Zhidk, MDP
7 7 A VDL 5, mdpcombine THRITTREa~w > NEAEKTLHDTT,

lawk ’{print $8}’ CDFN_MASKO02trl.mdp | sed ’s/\(.*\)/mdpcombine)\
\@gcflabl\.list\ ’CDFN.MASK02’trl\.mdp\ ’'HK500’ _\1 \1/’

PIT o & 912 mdpecombine D/8T X — % ZZ0E L 7248 C. &4 7V =7 NI T %5 mdpcombine
DATZNHTICFITL T &E £ 7,

—> iraf.mdpcombine.id_mode="auto’

—> iraf.mdpcombine.refname="MODS11-0390’

—> iraf.mdpcombine. bg_inter=no

—> mdpcombine @gcflabl.list CDFN_MASKO02trl.mdp HK500_MODS11-0094
MODS11-0094

A.2.6 EEEMNT. 25v I ABRE

Hyg L 3IAE © MOS 57— 4 £ [6] U & 9 12 mdpproc % {# - THLIEE L ¥ 97,
mdpcombine 1FE & A LTE L & HITHNETA, MDP 7 7 A JVIEER TICETL ymin, ymax
TAVUy b FETFOEELRFELTAXY MR L £7.

—> unlearn mdpproc

—> iraf.mdpproc.bpmask="mdpdb$bpm/nlbpm2_FF64r. fits”

—> iraf.mdpproc.gdb="mdpdb$geomap/ mcsdistcrr2_feb07new .dbs”

—> iraf.mdpproc.gmp="mecsdistcrr2_feb07new .gmp”

—> iraf.mdpproc. flat="HK500_.CDFN2_Domeflat2. fits”

—> mdpproc MCSA00057114. fits MCSA00057116. fits

—> unlearn mdpcombine

—> iraf.mdpcombine. coordlist="mdpdb$ohlist /list_NS_HK500”

—> mdpcombine gcflabMCSA00057114. fits INDEF HK500-M53735 M53735
id_mode=manual coordlist="mdpdb$ohlist/list_ NS_HK500”
calframe="INDEF” ymin=900 ymax=1030

TR OF — I EOV N T =2 bDOT = ZICHNRTET =2 TYH AT MVASIHS )
DT, [T LI OnH Y £7,
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e idenfity TIREKILIEZ T2 & 12, ROLEREIET 2 (MR L) 1TICAXT FLddk- T
Wb e, e Ao 6T A, idsection /8T X —F T, "line #” & L CROED[AIEICH
ITHFTIHEL TS,

e background THIIFIK Y 1 E Gl <RI, =2 7 1y M 2HIHZ FTIHEL TS, 78"
THHEL X,

Z D%, apall T1KITiLL. rescurve Tl ARy A — 7 %K, mdpfealib TREHRIEF A 2
KIEANRZ SVICT 5 FIEIEEC T3, 72720, apall iX MEF 7 7 A V2T TE 0D C—D
Hox 7 253 a 72 % imcopy THXYD L £9. MEF 7 7 A )V % mdpfcalib IZfRr A E &
e, Bliko koo —3tHEZL 7,

—> imcopy HK500.-M53735. fits [0] HK500.M53735.0. fits

—> apall HK500_.M53735.0. fits

—> rescurve HK500.M53735.0.ms. fits 8.856 resc.CDFN2_HK500. fits

—> mdpfcalib HK500.MODS11—0390.fits resc.CDFN2_HK500. fits
HK500.MODS11—-0390 f1 . fits

A2.7 ARG PO LVRTACERER T 4 b
Z 226 Nid matplotlib @ 75 7% {H 5 /2. mesmdp % ipython £— K CCEIL 7,
$ mcsmdp —ipython

mdp2dplot & mdpextract 35 2 DD A7 ZffivyE T, mdp2dplot i&, 2/KILANY MLv%
FIBNCHEE L T $5E L 720 (center), BREIPH (width) 122V, nsum ¥ 7 & )LZE[F
MICEL &b TRRL £,

mdpextract 1%, SPECFIT 23 & § RO EFT — ¥ N— A7 7 A )b & HEIIZ AR L TH
BOFFROEIRF 7 4y M ZITOE T, FIROFEET fittype TIREL. 20 & 25 “Halpha” ([NII]-
Ha), “OIII” ([OII-HB). “emission” (H—ofii) ZHR— kL Txd, SPECFIT I3ifaf
N7 57 %HioTT 4y DT A—=F 2RO ET, SPECFIT O~V TEBIHL TLZE 0,
F/oo T4y S EL WL IDICHIIMEZR RD L ERH D £9H, ZHUFARELIAL TH £L
WLBEZRFRL T2 30,

&S, mdpextract TUJD L7277 A V% H 5 —& mdp2dplot DFH e L THET L&, N
Zh 74y bOBERE eI TITICTay FLET,

EAMNEI T oMY ¢J,

In [1]: mesmdp

In [2]: unlearn mdp2dplot

In [3]: iraf.mdp2dplot.xlabel=r’$\lambda_{\rm obs} \left [\AA\right]$’
In [4]: iraf.mdp2dplot.ylabel=

r’$F_\lambda\ ,[\ times10 " {—18}\,erg\,em"{—-2}s " {—-1}\AA"{—-1}]$’

In [5]: iraf.mdp2dplot.bottomplot=False
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In [6]: iraf.mdp2dplot.yscale=lel8

In [7]: iraf.mdp2dplot.linelist="mdpdb$linelist/nebulae_tex.gaia”
In [8]: iraf.mdp2dplot.linewidth=1

In [9]: iraf.mdp2dplot.linealpha=1

In [10]: iraf.mdp2dplot.lstyle="k——’

In [11]: iraf.mdp2dplot.ymin=0

In [12]: mdp2dplot HK500.MODS11-0390f1 59 21990 width=800 nsum=>5
In [13]: mdpextract HK500.MODS11-0390f1 59 21990

HK500.MODS11-0390fl _Halpha width=800 nsum=5 sub_frac=0.5 sub_fwhm=42
In [14]: mdp2dplot HK500-MODS11-0390f1_Halpha 59 21990 plotfit+
ymin=0 width=800

In [15]: pylab.savefig (’HK500.MODS11-0390 _fl _Halpha .png’)

COMVICETTEZEHALI DL >R Tay "B LNET,
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