NAOJ/ADC IDL iEE <& # (2020 Feb)

IDL %) ~ ik EDIHD
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Limli

= B3 HETD

IDLIZ. RSI(->ITT->Exelis Visual Information Solutions

-> Harris Geospatial Solutions)(£ZDIRFTRIEE) DES

m C9 o RKIUEWoEF LS VEREL. KR EDDFIE

DIRELZITTVEE A,

IDLICRIE(TEL\DT. IDLOEEIELEE,

- RWUE1 - —-ELTIDLORSZEEH LT, BESAICHEWDLET
M. B2 TNBLTEHEEETT,

IDL D34 £V AR NELDEFER . FEZ I FERA

L. EJCETEE B,

— &x#IE ADC D1—H—¢LT IDL ZERALLELRIVTLLD,

3%0) IDL fE FRIRIRICDOLVTIE. ADC DR 7ERRELT
futa] AT

— KLiZ ADC DEEZELEICRESLTVEE . 2




73(;(173<tt»*%i

Practical IDL programming (http://www.gumley.com/)
— By L. E. Gumley (MORGAN Kaufmann $1T)

- BHETTH, 1HEC1MEH. $24 at Amazon

- A-TA)TA -t R/HRNTNT, EZ B,

On-line IDL references

— http://www.harrisgeospatial.com/docs/using idl home.html
+ IDL Routines or IDL Language %7 TR\,

— Linux @3—3F)L(21)b) H'b ‘idihelp’ TH, RILEDH R NS

— Google TIRERITNIE., BUSNMLEFEHTS, —
« BHWI=Ta00WE 2, Harris OR— I H5&H . FOIF3IVIAM

Coyote’ s Guide to IDL programming -

— By David Fanning

— http://www.idlcoyote.com/

— Web £ tips #HLEA W 5724903473V F 4.

« pERLIE?
IDLFAT 5300 AP —E R ZNDIRTT 574V AERLE T—
(KSEIFHEME) (& kL)

 FSHChBANBAECRASNALR. . . TEBLL. :




=3 33 AN
=S PNy oA
- PREI-ADES > 185F ! (2017- by HBRAZH)
- BE(KE, 55 1) (2 ADC h— LR—J (P TIR=IhDT
CHhBECA)ICHNET,

- https://www.adc.nao.ac jp/J/cc/public/koshu_shiryo.html#idl_fits

. SEOHTS: LNRBIOLHE

- KX FITS 2RTEERBH7TIANDGAZEZEEIC, - .
- BTHRICIC. BoDRBISENEERLIIC,

- IDL E&E-HFHEOH oL

- IDL OB EENLETOTII00
- TNV DR

- 47 —-Fit

- %% :




IDL S 2D

- IDL OERDOEFEDEETT,
* IDL O4FENENE R T T)r—aveld 2
« ¥—1)—F

- ISHkEE

— Interactive Data Language

— Data Visualization Tools




IDL & 0%FE0
1258795
- RBRLTOTILRARIRE
— RELEEGEL,
ﬁl/,f = _£
- IDL (:a,%anyumizm

« FITS Eif&% jpeg £7L1,
« FITS table £ ascii table £70L1,

- 7L &fESE.
« TOTSLHSHDRT L, BPTL,
s PNEVREZZOFEFETS.
— PUADYTAD) TR A UTYIR) 2ET S, LV
SEEBIAL,
AT -ANEFE+ TR
— C -> file output on disk -> gnuplot TIZIEZNE,

Python+NumPy+Matplotlib (Z3ELVH ?




IDL S04 H2

« Procedure/Function (& ascii file TEZ%,
— AVIMIVEHFTOTS L or RITHR (exe) (d. BEAX
BICHFEELELY,
— B ADTOTSLE ., 2THEHEDHD,

« I-FRZBERZ. 28, T390 RvD MBI, 3Ly,
s thADTOTSLERR - IEAUTENT,

- |MLWTOTILIE, FFRYITET,
« IARTIIAY-AEVALE,
— AEVE (RBHICEAEVRES) B rvDIC,
A BV ATREGPRDIEER LEL LD,
— g.f. IJI:QAF T3 file /O FHEN (disk BEL)
"W leo




IDL vs. IRAF

IDL (7OYSLEEE

IRAF FEZHTIRIE+ BB VI

IDL [EAEYR—2A

IRAF [E774)LX—2A

- #ERE—BI7MIVICEFAD,

— ROW—F U, FT7AINEFOFIDDIAES

IRAF [ BLH BB T I9DRYDA

IDL [FELAILDIV—F U ETI\F VD AT RE

- HLLWEREBEDOFH LB FELEND,

IRAF (34E{& (NOAO: XX &)

IDL [ZF ¥} (RSI->ITT->Exelis->Harris...: EF| %)
— EEVEEOY—IL-1— FHHESTLS, ;




IDL vs. C (Bl IEtEDIHFE)

e I—FDFHEAPIS:IDL=100XC
—~ CREEZLVATLEKEE.
—CO'RAVR”, " &7 BER. BhELL,
- BhELE,
- Printf TIMARBEEHMED UL,
s T)I\UOEE:IDL=100 X C
— AVR=T)VRBDOT, TI\WTFETEE,
— RITERICLZI-FDOT7YTT— MEZEL. £,
- ATEEE:IDL=110XC
— IDL [CREERDHTIEWIEBA,

- RRFER - EEIETRIN—-FUEIT C TENT, ZhE
IDL BoFEUH T, ELVWHFIEH D,
- BATHE-RBREV . EXICRD,
— SDSS AT —RNEB)SA T4, £ 9




NEEIFEI>TLNIEERE8HD !
IDL 3ED4FE

« PIDEBERICHEZEA R, AFyT LTS

L\O
« BREMC, ETHRFEFOTNET,

10



RIFEINF

® é(ggfl%%bo
—£53k String LL5t,

- BEADRPTVEEAT,
» FA>INFIR

1



0 IMoEA &

« BROETOI—F—[&.
— IDL TlZ [0,0]
— IRAF Tl [1,1]
— DS9 % SKYCAT (3 [1,1]
« For loop ZfEHEZE(T,
— 0 H'n n_elements(x)-1 £TC,

12



&

‘) FATH argument DX YN,
« —FELIED,

— F7=(Z. array index DX H]N,

G OAVMT,

— —figIC. TTDERICD(F5,

— LHL, fTORERICOFTHRLY,

‘" : array O index DEEFEEE

— Image[1:10,10:20] --- X&73 image array D350 x=1~10,

y=10~20 OH 7 -7 L4

$EHOITEVITIRY FELTEIEDOHF UL,

— g?&(i 1{T1JIVF

L TICAEROIVY FEEROHBELEL,
_ g:m 145139V F b

13



[1€()

* []: array OEEAZ (A TYDA)
— x[0]: x array DRFNDAR
— y[0,10]: y array ® x=0, y=10 DEZNDRHE
— image[*,*,1]: 2R TEHED ARV - F1—T (3RFT)hH, 1FH
BOEBEIRELT,
- BERE,
« (): H7IL—F (function) M argument,
s FEE.BFOFHEIEFZRT OV,
- Y=f(xX)3&,

« EFBICHWN=Yav0 IDL T, () & array ® index &
LTELTLVEZS ., B LVI— FTlE x(0,10) BEEEF VT
HdEENDHS,

— INTHLEKN., BEIHTERL,
- BELOIT, 14
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&& £EAND, || £ OR, ~ £ NOT
. REORERELERT ON, &S, ||, ~

- IRV IEBIMEED,
- IF XT%H,
« LA DD B THNE. ChEET. BERE
o EYMREGDGREBIELGERTON, AND, OR, NOT
- 2BV DEEHI
« 000 AND 111 = 000
« 000 OR 111 = 111

— Where X T% .,
« ADD B OFEBEBETAVTIDAERDD ., BERE
o FRERAYIC. where X TERHT && BEFHTLEL. KIH
FICTI\WWHTIRE CEN 2 L,
- BNEZTHBAELWEEFEZRTIESLHN. KRIEF(KLY,
— where (3453, EBINU>TRATH, Z0MEITEN, 15

15



EQ&= GT &<

« EQ, GT BE. LLEEEF,
- IF XBETHA.
* |[FAGT B then...
o = (I A,
- A=B ¥, (AICBORBEEZIE—F3)
o <, > (IFHRTEEF,
- A= (B < 5) Ut'tﬁ:)o
« LB H 35 A=B=3
« £UB M 10 3n A=5
— Index DEEBAIEE G ETHREIEEF,
« A_cut=A[b > 0:c < (x_max-1)] B& .

— {RIC b % ¢ H¥ Aarray ) index OFEEASNEHEELEELTE. T
J—Z[EETES, 16
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11 “t £ &

« ¥5bY “string” DEFEIEEETREHD,

— L. RSB RENHBDT.” HETTH,
« BIZIE, string " F TIHFIHE . BRENRLETS,
— IDL> print,'0a’
Oa
— IDL> print,"0a"
print,"0a"
% Syntax error.
— IDL> print,'aa’
aa
— IDL> print,"aa"
aa

« BEINTRAIZCEN DD,




variable DB F\\1

« HoNUHTERTILERTBLY
— C D#RIC. TYIC define TRLEIRL,
— AVRTV)REhD,
s KASNBZERFET. IHTEEIND,
— Variable D347, K ABFICLOTRFS,
— A=1; A integer
— A=1.0; A[Z float
— A=fltarr(10); A (Z float @ array (size=10)
— A='1.0"; A (3 string
* Variable D317 (x. B ETZ%,
— A=1.0 DEIC A="1.0" {EL:EIRMTICHERETED.
« $ER(T A string LD,

18



variable D#rR3F)2

« ARTEZRINTLSNEOMNIETOTSLE
THNBIENTES,
— Undefined &{# 27z IF £#H0 Ik, 3E,
— Procedure/function DA 73y DB EDHIE
B,
« IDL QI\FGA=R—E| YL —XBOT, FEFLK
. EELDIT,

— #H—IRERREY. YT —F &S variable D%
B LGERPTTH,

19
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#F (FL)DEE

r=
« EXREF, FIAXEBDERET,
— XA
— alog10(), sqrt(), sin(radian)
— A72.10.17(-3)
- 3*(1+2)=9
. WF > THFOTLA JELTHESTE., RUICEK
- FRT.AEANF—TERWVL. ADA-TEHL R 1 A—-Y (2
RITTPUVA)TERLY,
* Bl:sart(A) [E. A DRBHENETNIATESIRICES.
A+BZ. AL B DRBHENENTATELEDEND,

— IZREL. 7UADTA AV a3V EE B THLE,
- B<(HBIF—DF, 20

20



. ATHTES, RECLIE

- THEREDIT,
— IDL %5 FICTOT I LI FENTITS o o
* Print,1/0
1
* % Program caused arithmetic error: Integer divide by 0

+ Print,1*!values.f_nan,1*!values.f_infinity
* NAN INF

* % Program caused arithmetic error: Floating illegal
operand

- XARENNZN, TholFI5—A T TR,
« Warning ®#&L\,
« DFCERALELL,
— W (Z, arithmetic error [JFEHTIOT. HEDRICLT
FIWEFB, 21
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LLED . BB

Total

Median,mean,stddev,variance
— Moment B T— %,
Sin/cos
Max,Min
Finite
— Argument "E B FHEFABEH.
o BT ERK. ER/N . Not ANumber (NAN)

— FOTL\BER S EEF

+ Mask LB (CGEHATES,
— 1 or 0 mask Tld7%<. 1 or NaN mask £33, 22
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EEICED, XFHIEH

« Strcmp, strtrim, strlen
— IDL O FEE TR HENDERVTIN, &
[ file I/0 BETRHEBZENHNFT

- ?i')é‘ﬁﬁ?‘(iﬁb\??‘b‘l —BNOCEFHFEF

23
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Array Z{EN\Z13ED

1Rt :A=[1,2,3] -- 3 BERADML

2 & 5T:B=[[1,2,3],[1,2,3]] — 3X2 array
EE5E - a[1:2], b[0:1,1:2], c[*,2:5], d[2:*]
PLAAITIIANTY LA

— E=[1,2,3,4,5] & f=[0,1,2] & print,E[f]
-EQ0FBH.1EB. 2BBORABNRTINDG,
Help THaRZHENHLI,

— IDL> help,a,a[1:2]
- A INT = Array|[3]
— <Expression> INT = Array|[2]

(A+B)[0:2] ELVSHEEHN.,

— C=A+B h'2 C[0:2] &ELVERK,
* AEB OTAAY YR HOTLEBLE, ELELREBLOTER., 24

24



Where Z{E\CTED

o lndex {#ELVIICEAS

— For loop T array ABRZA¥ vV LIah'n IF XzHNT5
DlE. HWTT,
For x=0,99 do begin
For y=0,99 do begin
If image[x,y] LT -100 then image[x,y]=!values.f_nan
Endfor
Endfor

— IDL (&, LEEERUIEERD21TT,
bad_index=where(image LT -100)
Image[bad_index]=!values.f_nan
o [RUE %A A=ILIaHD, where DFICEHEEEADET,
* Where ORSHAHBE. IkHohFE .

25
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HIERE->THEELY
IDL RERIY R, Ba%k

- PL—%4%
— Fltarr, intarr, ...
— Findgen, indgen, ...
« PL—%5AR%
— Where
— Size, n_elements
— help

- HBRERTID
— print
— Plot (oplot)
— (Atv <- ThEIT518B)

* Procedure/function @
*—0—FEHRS
— Keyword_set

— Message/stop
— .reset

26
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H->THEELVIERfunction/procedure

* IDLASTRO (https://idlastro.gsfc.nasa.gov)
— XX [T IDL AR —F VAR REREPIVDEHB.
— BIEESOTULVBN. LTI AR,
» FITS read/write; ASCII table read/write
* Others

— Atv: 2RITE{&E17— or ds9 for IDL.
« https://www.physics.uci.edu/~barth/atv/ by Aaron Barth
BaOEHRENBDB LD, BLEXRERS.
« FEAFBETEESNT, BATNTWS,
— Coyote (graphics) library
s T DT S749054TIVTHRBTERVA R, TV,
o Tl ZBRTIHIVMIBNDODHS.
* RIIC#BST L7z Coyote IDL page (http://www.idlcoyote.com/) Hhi,

« RYPDESIICVBEAFRE(C. B,

27
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HIEREI>THELL
IDL EE0HIHE &

« KHDIR

-IFX
— Case X

- V=7

— For X
— Break, continue

e v

— Goto X

« ENLBEBOT, SFFER WS,

28
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FORIL =7, IFEHRIKIZOWNT., 54U,

For x=0,xmax-1 do begin
y=func(x)

Endfor

« or

For x=0,xmax-1 do y=func(x)

If A GT B then begin
a=gunc(b)

Endif

« or

If A GT B then a=gunc(b)

—{TTTOE AR, ifffor ERIUATICKE T TR EZET,
EITABRNERITICELNBZI5E(E. begin... end(for/if) TEEHFET .

If then begin ... endif else begin ... endelse £ L{FELET, 2

29



IDL 705330189 3RIIC
HH>TIFULLNVER
o TNHHBARKEHIIC IDL ZLUDTEWVAD, F0

IRIBEREETREEICRICIIDOERDONS.
542 U IEER,

« BOOMIEZEICRHOTERTETREEFC, BT
TTLESELY,

30
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FRRER
-+ ldide

— IDL B E#HESTZBFEIREE (developing environment)
— B(TETWT. ZAFLLSN, KILFEFETRELY,
s FADFEESAHLLRIMESTEUZ, 220, PHEb UL,
s BFARBXZEREEDNVANADNTVTESR, UL,
o ldIIRVEZMY on A—3F)L + RAITA4R
- HE-HE-LE+H
— I7443% Emacs + IDLWAVE IBEHETTH.
+ IDLWAVE:

https://www.gnu.org/software/emacs/manual/html_mono/idlwave.

html

— IDLWAVE is an add-on mode for GNU Emacs and XEmacs which
enables feature-rich development and interaction with [DL...

« BXOBMT1ITANT BEREMEEZ .
— Vi T4 gedit (Linux ik @ ADC DT 74)LF) TH, 55k
OK. 31
— Bi¥ERERABEDOET. E5F.

31



IDL & EIHIDERTEL. i
IDL 01 YA =L FOICEES,

LB 1R DFE

.cshrc ((t)cshell ®35E) (CT. IDL_PATH D% E

- B5® IDL 51473 path &:EmME &
— Source .cshrc 25N T2,

]

Terminal H'5 ‘Idl’ or ‘idlde’ T2 Ej,
— Blid 0BAEF. ITVESAVT idl EEFTBE. IDL FOVT M,

+ castor:/asiaa/lhome/ohyama% idl
» IDL Version 8.3 (linux x86_64 m64).
+ IDL>

- INT. linux REHS IDL IREICAL.

“Window” LT, graphic Bi@mh'tHh(E OK.
- I5—h'H%n, X1 O EICHIENHD.

- JOCHEHRE L,

* bash BEMDITIVDF L. BHICEAR LTS,

Eu)\

32
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JIa7)UEThizlF
A4 - NIV TEEIANL

« AEB procedure/function (&, Unix shell 5 ‘idlhelp’
T, FEEERRDA VA VRE., EDF,
« https://www.harrisgeospatial.com/docs/using idl home.html
— ENHZ T Using IDL -> IDL routines 7Z(FBESHNIE L,
— F9'($ index H search TIEY,
— Example h'{&#|,
— See also... ( R—YDE&THY) &. 2EXTH LD,

- IDL R)IDEBEREML. MEIEZET,

« 4}4&B procedure/function [CD\TIE, #DY—A0—FH
HCANTHENTHZDONIESI,
— Ay0—RUEL, FFRI-FOEER (L) 2HOAY,

33
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&R function OAJL T4

i+ CIHIPILDSEER
; NAME: 2 A
- MROFITS; NEERNIEES.
; PURPOSE: M7= =~ g
; Read all standard FITS data types into arrays or structures. ﬂ;lt 0:§0t OT 3- °
; CALLING SEQUENCE:

Result = MRDFITS( Filename/FileUnit,[Exten_no/Exten_name, Header], /FPACK, STATUS=status)
; INPUTS:

Filename = String containing the name of the file to be read or...
; OUTPUTS:

Result = FITS data array or structure constructed from the designated extension...
; OPTIONAL OUTPUT:

Header = String array containing the header from the FITS extension.
; OPTIONAL INPUT KEYWORDS:

IFSCALE - If present and non-zero then scale data to float numbers for arrays...
; OPTIONAL OUTPUT KEYWORDS:

STATUS - Ainteger status indicating success or failure of the request.
; EXAMPLES:

(1) Read a FITS primary array:

a = mrdfits('TEST.FITS') or

; a = mrdfits('TEST.FITS', 0, header)
s AT A¥0 IDL 70N LHEREET .

Calling sequence Tld. AL D454 R EC (IDL SGERICIEERD | ) A—EEODNTLE
?—

HEEI ([: DYARBATVay, OERK). BINFEI—D (A/B: A FzlE B, DERK)
FEB MBS ATVAV AVTIb vs A VT Y b -F—0—F, <- RTHEBHLET .

34



IDLAAR (B#E) ICEFRITAL. B
FHFIEEEND,

* No GUI

* NoiTOOL

* No Object programming
 Etc...

o GUI Z[P0 L EST=2En BB N, flE 2L
ERZEERTO,
— RFEICHER GUI Z4 TSV EEICEEHD.

35
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IDL Dia8hH A

idl #£7=(3 idlde T#EH,

- 77k “IDL>" '3,

TOVT MOV RERM4T TS or IE— &AR—AETIAET7MILIHb
jto—a-éo

— IDL 14713V FH R A,

- g VRTURIEOT ATRITEIHERNATIICRD . TEF ALT, SHICREEED

[XETPA AN EoTERD. AT 6D TIE— & A~ M,
Lot EoTERD, AETPAINEZOEEEHAGER LSS LS

o
- I_g‘I?L> @mymemo.txt; @ E{E>T. mymemo.txt DINBE—ITIDHFANT, BT
50

IDL 7AJ5LERICHERT S,
— mymemo.txt ZDFEET., BRICTOVSLOBRICEEAEB>TIVS.
o REL.BFECBVELT, 55k F% .pro [CEZA T, EDTIC end EMMATTFELN,
— .run mymemo T&1T,
« .run (3, 555G IDL KRS T R85 (Fyb-OIV R EFIENS) THS.
36
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FOHS LETAE TP IDEL DDE

— JOYSLIE, I5—NHELECTIEFS, AET7MIUE, I5—hH
HTHRICLHDTLED,
HRENIERZTIOERUIEE BB TR EFEN D,
- 7095 LT}, EEOH EHEENENRT L,
If, for TE ML,
- hoh'®de. — TGS OMAIN DS,
- EBIIINLESTIAEIPMIIEFOEERFHADE. syntax error TLLF>TLFES.
£EBANAETPAIVTY if, for BEZXD.

IDL > .run

[FOVT M ENDDIEISERE. ]

- for i=0,10 do begin

- print,i

- endfor

- end

[CCTHT IDL BCTHETHAITERMUTEITL, BRI H HSN3. ]
IDL > L\W2:0T7AVTMIRS. ]

R, 270U LE 2 TEITLTVSE,

— EE0DEGEE . FERNMATIITTERIZIRETR T3,
BIEHELELHES, 37
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TINWITDEANDE

« IDL BoT/\W (3B 8, #0458 % ENT
PROEEEEETT,

- —E IDL 7)\WI DB ERA5¢E. thDE
ig CRRETERIENET . . o

38
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IDL 7OY S LETR®O., VI
IVEI5—0FE%E
« AVINMIVIS—
—AVRFIRTE . AVIMMILT B,

« VI BAEROWXFIVIBEEIET,
- Y —FUiE. BFUHEShEBEHIV/MILENS,
o UEHDT AMYTOT5L0&S TV IS—HEEES,
o BIELTAVIMILLTHLZELTED,
« ETRIT-
- IVIMMIVHE-STE, ETRIS—RETS,
« f5: Array OFIN B TEH(L, EITHFICRFDINT,
- fgﬂﬂa—h*'ﬁ%é& FDFEFDAEVIREET IDL Y TIVITE

. AVBFHFATE- KB, o
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T5—Avt— YEHGAL

« FNBNEHE

- I5—0i&%E
- I5-HRELEYTIN—F
« SEAIESEDI-F)ICNDIONELDS,
« RERTOTSLTE. BROHEZREDNSE,
- I5—-WRELETOTSLIPAIN
« 120 xxx.pro [C#E#® procedure/function K'$315&5+H2
nT,EE.
- IS—HWEELLETOTILIT
« IDL OI5—1T&RRE. EETES,
- I5—W&EEUVCEFRMGERT
« ‘N TRIEDITOECTIEFENMNRFREND,
« LIEL. BFENBB(LBOBNIELHD.

40
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Error D15 1

% Syntax error.

At: /nome/ohyamal/xxx.pro, Line 10

% Compiled module: xxx.

% Attempt to call undefined procedure/function: " xxx'.
% Execution halted at: yyy 61 /home/ohyamalyyy.pro
% SMAINS

IDL> help,/trace

% Atyyy 61 /home/ohyamalyyy.pro

YYY (BIL—FV) 61 TET. T I —F U XXX HiIEENh . XXX.pro
BV ILENT=N, D 10 1TBI(C syntax error B4 Liz7zsh, IV
AR 0175 S:) {0~

ZDHh XXX [FRITENT . ZOERFD YYY O 61 ITETHELE,
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Error M5 2

% Attempt to subscript A with <LONG (-1)> is out of range.
% Execution halted at: xxx 185 /home/ohyama/xxx.pro

% yyy 18 /home/ohyamalyyy.pro
% zzz 61 /home/ohyama/zzz.pro

% $MAINS

IDL> help,/trace

% At xxx 185 /home/ohyama/xxx.pro

% yyy 18 /home/ohyamalyyy.pro

% zzz 61 /home/ohyama/zzz.pro

% $MAINS

2ZZ (8) -> YYY (F) > XXX (B —F ) AN TERN, xxx
D 185 ITE CETHIF—NFEL, FDHBTELL
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I5—{= LD IDL DYKRE

AVRIDTATRELLBO TS,
AEUDABIZDEFERFINTLS,
¢ REL, SLB T —FUROHERICRS.
- *AEVONEE
- HETES,
- BETES,
- EEHR. ZOBHOBERI- N TES,

ERMICIS-2RESEI LN TED,
- TNV BECH
I5—F1L& BERONILPIELRTT 8L,
AE)e—BDOU7TRL!
- LBV, BROG TN —FUOERETIC. A 0T0Y
ILAM ZIvENBENED. BEOTT, .
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CNEFIRHTHEL
TINYTRIYY R

Print

- TIWIAE—JDIBHAH

Message

- AHIIS—RITICLS . ET
Bk, TINVTE— EAFEAT,

Stop

- WFERQISAIC—BEL. B
BARIRE (.cont),

Help

— Variable DINEHER

— Help,/trace T, §1\%%7
W—F O DFER

.comp

- J2VIHMIIL(LEL)

.cont

- =T

- I5—-hoDEIF

Return or return,0

— BREIMRIL-FIOADEIF

.reset

- ARYABRZETATHIY7L
T. IDL EENFDOZRADIK
REICRT,

« FZIEL. IDL IREBZE#(T)

ybShBL, BEDHIS
‘;%%0

- FUHhoPNETIHEE.
F7 reset 3L,

44
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I5—AMTT3590%NEH1
- IDL B EICRITIIF—.
— 70v A Window BT,
« JHD X1 OFENEE. BEEFICHNLEDE.
— Color "B ? BIEABREEING N ? HHLIV?
« BFULLVITY F:device,decomposed=0,retain=2
* Procedure/Function undefined
* % Attempt to call undefined procedure/function: " xxx'.
- T’EEL;T‘L\*:W)I/ —FIUCTPDEALLIELTIVD,
IDL path (L3S TOTS5 L7711 IVBEFETE LI,
— Print,!path ZUTd & E2& path HHESTUVEL.,
— unix shell T IDL_PATH Zi&mM-ZEULEE. IDL zBREBIEILHEHD.
« RETOTSLN, I5-TIAVIMILTERGL,
— .comp xxx.pro ZLTH . E2I5-HH%.
« Z(DIBA . B33 typo (xxx.pro DDENH xxy.pro EIEUH L)
» Variable undefined
» Variable is undefined: xxx.
- BELTULVE W array ([CPDEALLIELTIVD,
+ Array DEZEN . BTES or TN TS or typo, 45
— % variable # help LTé 4.
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I5—AMTT3
90%MNIEH2

» Subscript out of range

— HN/IE array OERZRICTPHEALTIVD,
— % Attempt to subscript xxx with <LONG (-1)> is out of range.
— % Subscript range values of the form low:high must be >= 0, < size, with
low <= high:

« HN1§1E\ for loop HH U4

* Where BNy FLTIVEL EZH|ELERT -1 HIROTETLS,
— Subscript % help LT# &,
— Where B8#® Match count ;RNfEZE>T. BRICF Iy T 30N 8%AI.

— S BEN-VaVy TR ARYOERHHN, 17 [F “array DFE D argument” EFFRSNZDT,

I5-IcldB L,
« Function/procedure AD/{5A—=3—EUHEH UL,
— % xxx: Incorrect number of arguments.
— 15 y=func(x,a) [CIE 2 DM argument B'HERB DI, func(x,a,b) £305
Alzo
— LSS typo D EDIELY, 46
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I5—TRL, WEBABHEEF A ELGISEE D9

0% MR 1

o ANF—DN\ZXH, size=1 D array [CH5-HTLVB,

— Id B"ANT—73 5. Array[id] [EANF—
— Id Ht array %, array[id] &7 L4
- PUAA* 2AH5-BlE. 7L1C

« PLACOHA X7 LIADTA X

- 7U1A*7L1BIE, 7L1C
« 7LACOYAXGTLAA, B DINENEDTAX !

— XORFIC, help TRBERERE L,
* IF,wherelZEDFEHDIEN., BAFFEINTIL,
— AND £ &&, OR & || B Rk 2
— NOHEIC, IF FEARBE help B4,
 String [CERILIEVWAR=2NA-STIVS,
- ‘@& a &‘a 'HMEELLTWS, (" @ZEA8)
+ Print EER IO, Help B4,
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I5—E TR, WEBABINZEFHAEBLIEEN9
0%MNIEH2

Singed/unsigned Integer/long integer D&\,
IDL> help,32767S
<Expression> INT = 32767 (<= 2"15-1)
IDL> help,32767S+1S
<Expression> INT =-32768 (<= 2M5-1) bit HE>TIAFAITHS !
IBEE RN BRI B integer (T3 ! Print,1/2 (=0)
- 2 DOFBEE 2.0 EBHFEELELLD,
Function/procedure AD) S5 A—=3—ELHHEM UL,
— Argument #H D ECTEEK ! BNGELERSE undefined #kLY,
BTERHEIR. I5—Eh3.
— Argument ZF AT help LT#H &,
Foli{ER D, £33 procedure/function H'%3 !
FhNEBERER., EBHSTH, LEITEES ., ZLUT. KW,

- {:%ilf;t:,t_}\"‘J'JII‘/lYT'C"T;LWE%&IY—’)a)@?’l]')'ibd)ﬁ'((:lflb"iéo'(
VWW.dC,

— IDL_PATH OB EERRE L,
— findpro B8% (IDLASTRO) £{&%, (unix ® where #7L\aH D)
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T—50 QL

IDL (Z Interactive [C Data #L\UKBEETT,
T—AR® Quick Look DEEFICDTFELL,

Help

Print

Print, moment
Plot (oplot)
ATV

49
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QL DEANEBBIALT
RATAEDT )\ O, F—5%4% 2 13 ThE
HIHE SIS,

— I5—(FHBVA, BERNBMLLEZDT NV
€. IDL D5&L\&CS,

HELP: £9'(2 help Th B &N N5,

— Variable @ dimension, RANDFER (XFEHEFH
undefined H") #4013,

Print: ENHAT TV FLTHEEZR D,

—[..](UTPL—$8%E) &{#E->T array D—&BEITER S
TN =E 8

Print, moment(): }EMNKZFLFEIE. ZLVZL\D

HEtEEONE,

- EHfE. nEBE, %0
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QL DZEANERBAL2

* Plot,Oplot: FLY FZE2RFTHST7 LTINE,
— Plot,xarray,yarray,xrange=[x1,x2],yrange=[y1,y2],/xlog,/ylog,
psym=3,color=1
— Oplot,xarray,yarray2,psym=4,color=2
— 12Xt plot £ 1] : Plot,yarray
- 2RTEULDT-RE [...] EFE>TRITEELT
+ Plot,image[*,0] ->E{&0) x 8287270771 VDE R,
« ATV: 2RtEBZR 3.
— Atv,image2d,/block
« HEld GUI THFEICWLUS.

« /block [FHXLEL FREELBVDEN, ZEIOFBVEIETHH
BUWIEHHS. BREEZLTEEA.

- BRTULDTAE, [...] ZFE>TRTEELET
+ image[*,*,0] -> z=0 THy FLEEDEE. 51
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HII—FY
« BNTULEZE. YT —FULRETHLHE &
Fl, FBEBAICENELL,
. 220A%
— Function
+ Output=function(argument,/keyword)
— Procedure
» Procedure,input_arg,output_arg,/keyword
« FOIKRERUHRE(Q—F) (& EBLDHFEATHLEIR
Al HE,
— BUHUANEIT,
- BEEFANMMETEIET
- BIFERAHET. EDE, 52
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Yo THLD
S

o Lulin E2E A A& HE (JO—-FN\V R, +

A=)\ F)
- MOIRCS %4 %:4R (zJ500)

53
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JEE 1 :Lulin BT —58

o BERRKE Lulin 1m 2@ B CEHAISNTZIRA
NGC 1xxx E{EDfZ TR
— http://www.lulin.ncu.edu.tw/lot/
— PI11300 A*3, CCD 1340X1300
— 2 or 3 shots per filter, with telescope dithering

. RAVR
— B FERERE RV, ERMGIRGE R
— bad pix ¥ cosmic ray Z##(737z¥. telescope dithering Z
Eht, 2L, 2~3 D,
— H—DEEIETILEHN,

« T—H
— KILERI T4, RIOVRADEE K EHDRE
— BURIR R :NGC1xxx 54
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7 Zs
. st ﬁ**ﬁ@umn

— Obsli,n] = flat[i] X (object[i,n] + sky[i]) + dark
— De-trending
+ Object[i,n]=(obs[i,n]-dark)/flat[i]-sky[i]
— i: filter id (0,1,2,3), n: dithering id (0,1,2)
« Sky[il=median{(obs][i,n]-dark)/flat[i]}; DC offset #& L5I<,
— De-dithering
« Object’ [i,n]=shift(object[i,n],-dithering_vector]i,n])
— Stacking
+ <Object[i]>=sum(object’ [i,0],0bject’ [i,1],0bject’ [i,2])/3.
« EWETA
- ZRDH—TER (as dark)
— 7RO dome flat (filter &) (as flat[i])

7 &I IDL SCETEVVELOTREL BFORNERTHMEXTT. 55
T IDL TRGEIS-BOTEAFE .
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BAIPII—&

LULIN_[B,R].fits: £2:814 57 —4

— _B.fits: B band, _Rfits: R band

— 2R3t FITS

FLAT [B,R].bs fits: R—L75wk

— 25895 BIAS I FEH
DARK_[100s,200s].fits: 100/200s 45—
— A3 D I F Iy

[B,R].Ist: FITS E{&&ZiE LIE7 AF—TUZ
b1T774)

56
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el : R EROMEEE L,

R #BIE {31 . IDL (I3t A8,

— Atv 2fE-T. FDERZR~E L.

— FITS AYA—%55%d . exposure time ZHERE L,
Flat E{&%. IDL (3% A8,

— Flat DIEQ#fEETE (F1. 580 ZRH L,

Dark Elf§%. IDL [CFcH A,

- REBIBUBHBFROA-DEEIL,

— FHRIC, MEHEZER DL,

Dark ZU5|Z0EZE L,

Flat ZINENEEZH L,

Sky DHEUEZERSHL,

Sky = U5, 57
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DIE

HEZE—DRV, TOER (x.y])& ATV TR
&o

- ENENDOIMDERICONT, RILEEFEIZE,
EREVIM L

- Y7 MEDEEE ATV TRT. RLENRLEDIVIC
TR EEEREL,

EBZEELOHDHEL,
ATV TCEEBZRIIT L,

58
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EEXNTY 21

FTEFTARRICOIVREITHT, FEREEN DD,

?i@i]l,\t]?‘/ FZ. AET7AIVELTIPAIVICEEH T
- DYFAR=AT, NEHBFIRTEELIIC,
WYUDDEREFESTZDLT RALET S, e,
— IPANRBEEDFEFENTIC. BRICT S,

« RICADT7AIUCK LTRIUARENEZ S LIS,
-~ BIIN—FUODREREEHTZIT. ROV TIN—FoD4V TV

ELTENT,
« Print,moment(array) -> stat_result=moment(array) &1Lt 3,

FEFOEE, YT -FUELTEZET,

— AET7PM I D—EREY)NER ST, procedure ELTDFIEEDA
HAEEEBMNT S,
* Flat 0¥ % J8370) flat subroutine €93, B, >
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EENDIY 22
s PEEREZGROEER . BRTT7VIEERT S,
« RXEFBIERIE. VIS ENEEAE,
— 2RITTEED xsize, ysize EiAND,
+ Help,image F7z[Z print,size(image)
— Fltarr T3RTIN7IER (FENLEREN) Z1E5,
+ Image3d=fltarr(xsize,ysize,n_frame)

— MRDFITS T—EB2RT D774 ViR T BRT7 LAICHE
I3, BIZIE,
* Frame_id=0
+ Image2d_tmp=mrdfits(filename[frame_id])
+ Image3d[*,*,frame_id]=image2d_tmp
o OPOTHLE.
— B0 de-dithering ¥ stack A NPT,
— Frame #WEN7EEFICE . RELPT L,
- RzB NV FIVT, BRASHDPT LY, 60
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7 BNV ANI—-AFRE

« E2NHIE%. Gaussian fit TR L,

- ERNDFY%. average JLEE median JLED
M3 TITL BV AL,

s fhdD71)L3— (B, Ha-ON, Ha-OFF) £ 51,

— D TINA—TDNE R EE, ERLBEEFE>TH 74

IA—DAIB(CfE BT,
— Ha-ON, Ha-OFF (&, SEHEEICEE,

61
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KEFMGFERA IDL OYVF

(AYV F& . HFT. dAVN)
+ Mrdfits (idlastro)
— FITS file Z}EE L. BEIf&EHHAD,

— Lulin T=3% float cld, /fscale 273

 FITS header £ RIBICHRDLEES.

— Lulin T=530 extension number=0

« 2RFTTLLED FITS, RIVFADAT 3V FITS, FITS binary table £
POITER

- EFHTIH A& mwrfits
+ SXPAR (idlastro)
— ¥—7—F&E{EEL. FITS header ho NBEENHET .
+ Atv (atv library)
— 2Rt array ZEHEICE T %,
— Ds9 OEAIC. RAKEA VAFIDT4TICEEATRE,
— ‘Iblock’ option ZD(FEL\E YFEEBINGLCEN DD, o,
« phULLIEof5, atv_shutdown TV FE$TDIE,
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Moment (IDL intrinsic) ’)?%

- BETZLAICHL, F1Y, variance EDHEHEEETET 3,

— HETBERUIMICLVA VA HB DT, idlastro ZBkH THBREEH
(A

Median (IDL intrinsic)

- EBEULEZLAICX L. median EZETE T3,

- 2RFTLL LD EE. median 5+ E T3 axis (dimension)
ZIEETHENTRE,
Total (IDL intrinsic)
- T7ULADORBZRLHNES,
- 2RTULEDIZEE. BLHDHHES axis (dimension) Z$55E
IHENATRE,
Shift (IDL intrinsic)
- PUAZEELEELIT YT EES,
« Y7 & pixel HEHAL (BEICRS)
— Sub-pixel shift (ZfthDYV T+ T, 63
+ Y7FLTHATLUER I ERIE . RxHEIIE wrap Sh 3.
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DDE
+ Size (intrinsic)

— array DFkR IR EMDE T,

* Xsize, ysize I3E M. dimension 15k
« Float, string .3&®. type D1&EH.
- Type 15#& LT Undefined h'%% .
— Help THREERGE#®RIFOND,
. 7{;7“:'lrfé%b‘ﬁﬁ(:iﬁ:énétﬁmo)‘& 7095 LD T
LMESLY,
o TIWIICIFETHEF,
* Fltarr (intrinsic)
— #hICHFELIBIEL (dblarr 3E) H1,
— float MH3 (b ENLEREN) array Z1E5,

+ Image=fltarr(xsize,ysize,n_frame) I3 &,
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DIE

* N_elements (intrinsic)
— 1R JTtArray DRIZFRS,
« 2RUERDOBE AR, ERBOBENFTOTBNT, TE,
* GAUSS2DFIT (intrinsic)
— 2RTER(PLA)EAVAT19T B,
— Fit E{& (7 L) &. fit parameter HIF>T<3,

+ Gauss Elfg 74 TOTI L&, ZLONEBEENHENT,

5081ELTH# T,
— Gaussfit (F1xzx7OYv D 74v A

65
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YW —F> (F8)

« BNTULEZE. YT —FULRETHLHE &
Fl, FBEBAICENELL,
. 220A%
— Function
+ Output=function(argument,/keyword)

— Procedure
» Procedure,input_arg,output_arg,/keyword

« FOIKRERUHRE(Q—F) (& EBLDHFEATHLEIR
Al HE,
— BUHUANEIT,
- EEFANMBITEILT
- PWFERHET. EIE, 66
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11 '.H
BIN—FUHEIDAAA

« TOUSLEITRENEE
« Variable NEIE

— T7VUiR3Y0) variable (&, BT —F UMb THEEIC, JHZAS,

— HIC BEDFERESBULNEEE. NBOERICEIESES,
- JOUSLMRARIE

- IELFVHES.

— WEMNCHEEDEBBHEDR UEBE. keyword BE TR &,

— 151

+ Stacked_image=mystack(image,/median)

+ Stacked_image=mystack(image,/clip_sigma,sigma=3.)
« Mystack.pro DHIC IF X&EEZE, keyword BICUEESIHSES,

67
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Argument & keyword

« Argument, keyword (&, AE DM AICFEZS.
— RAU argument &, YT I —FIADAH DOBEAICFEZS,
— LhE. C DFRIC, type ZIEE TR EELLY,
- BOT. BATHLHN, ZFICIITRET S,

o BlLHTN=FUTPANRBERT string THESZ. REBTIPAINEHH HUERO
float array %R UZE 1 (S (2 float array) #F>TERDHE T ENTES.

© TRVBBRELYII-FURELBNERM, NI TEMRHTLESTY IDL EXAZEENEL
DT, EDFERHFETINTLED. - »

« Keyword (& 1 or O (true or false) DA(vF
— /keyword & keyword=1 (3l
— Keyword hitzy bENTeHEINEENB(CIE . Keyword_set Bk

« FlE. F—7—FZE#H undefined 35, ZD keyword (355
ESINTLVELY,
— Undefined 2 size B3 TH4N. 63

68



BIIN—F D=

« &I 1/O (argument) EEET 3,

+ Pro F7zIZ function Ti8FEN. end TN,
- 2TONEF. CO=20D/RIC,

+ Function DFE (L. IRDE% return TIEET 3.

Pro myprocedure,input,output
Output=myfunction(input)

End

Function myfunction,input
Output=somefunction(input)
Return,output

End

o BE.HTI—FUERI TP (*.pro) (TR,

- 17740 1Y TI—FV,

- BIIN—=Fo&ETPMIVEAIE, RUICTEIE.
o L. 7744 pro BT DIT5.

69
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YII—FU&&ED,

- IDL_Path %@, (BEH)

—BE. IDLEEELETALO NI ILESLY
THIFE, BEMIC path (FE-TLVD,

« .compile TAV/I\MILLTHB,

— .compile L<TH . FEENNIE B EITIVIM

« EUHTEEL. 4o IDL intrinsic B%ERIU,

70
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YOI —FUiEEE. AEU7DLEA

¢ T—RIZTAT local &L
— 1220 B4 BIIC global 13 ZENTES,
« IDL 7AVTMO07OEATZESDIL,
- BYTIN—FIUATIE, FDHTIL—FUDAEIRREET,

- BOYTN—FUCBETIE. BI—FUORREBTIE
ATET3S,
+ IDL ¥, ZORIETPITATBAEINBEEBH TYNEITL

7
s RUEHBERIN-FoESTIV—-FOOMmETHE
AULTWTH HIIL—FUEILEHORNBIEIAN
Ehd.
— Local BT, HK,

71
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I —F AT I\VD FiE
BIN—F IR TIZ—TCLFIznEITEIN?
Variable DABDEEDIZE
{5l : subscript METEIAT. array subscript out-of-range N2 E7,
SECIEWVSDZERND,
— Error message Z&t$ or help,/trace
NIDEBEEEEZD.
— QL FEEERFELT, variable Dh B &2,
- BEOHIEMERLE L. BEZEZD.
ERENDILEEFEZD,
- AVRFDT4TE—FROT, BAICATY FIA UMD EHZUND,
.cont #5179 %, (continue)
- BHRRINE., BN ISF-HGBH-1hD LI, BENHL,
c EANIERBFEMEFWDLBMEELZ DT, ZNH/ER>RA-T,
YFUINIRFTD YT —FUEDEDEEIET S,
=NMOEITULET,

72
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BIW—F LT I\VD FiE2
Hanig/\J T, RITHREN T AT REGIGE
5 : E K73 for loop M T subject out-of-range M2 E7,
SECICWBN TS,
— Error message Z&:¥ or help,/trace
NIDIEIEEEEZD.
— QL FEEERFELT, variable 0P S &R,
075 L%ZEIET %, Edit and save.
—2EDIL-FUICRES,
— Return (procedure D15 &) or return,0 (function D5 E)
BETOTSLEBIVIMILT S,
— .compile ‘program’
BEYTIN-FUaRT,
- ARV A VDD, BART(ZOYTI-FUET) EITT 3.
2ERU WL, ZHNHOEITUET,
I5—AMTULTEH, BEKICUBWTEIFSEIA Y,
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IDL 7073 LEiE1k
B\IVE1—-5-%85,
- WETLIETOTS L L TREZERLEB, BHPTIEL,
+ IDL TlE. I— FOBEE{LH B R bE DL,
- ARYRDYTLTNVS LS5, AEDIEEENER.
FOR L=, IF XiER., BRIXREDRLY,
— HYINICET. IDL built-in DIL—F U E2HD,
« ZHELR QOFWNMHEILF ALY Fhé @K
— Array JLEEX Where ZiEFHT L.
£ Rt Array 7O ADIEE.
— For loop ZE50ZEICEITN? -> ATLA Jv—
— A[0,0] D& REIE A[1,0]; A[0,1] [F3ZLY, 6 o
AEVER (ADyT[EE)
- AEVEHETSIKE array (.

« BROKIA—Tb array [$BEAEEFICEDE ST -FUEFR.

- RE(Chokb T,
- A=0 ZRA (CEBFE)
- BT TEB MR TR,

74
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2R TTEMEAIB LN DL HD
IDL DfELVE

« IDL [ZTOYSLEETIDT, A TETEE

EP

« 2RJT FITS E{REEHT LIS T, KXEHET
IDL BMEFIT;EETR5EZ. D UEITE
MUET,

75

75



IBhEDMRET. BRED 1Y E
o -8R T-IOEMG T - S EERDIED, U7 T4V MEITD
DTIL. BN - RET — 2 IZERDBRLVED . DOO4F%
BIBhENRET1Z1T
« {5l (idlastro &)
* Meanclip.pro
+ Biweight_mean.pro
+ Resistant_mean.pro

* Robust_sigma.pro
* Robust_poly_fit.pro

« AT, IDL EETEREINETOYS L (procedure/function) T

ElS

- hEEFTE, MIIITTARLES TR BATVIIEN, Z0FET
BILTOTILENTVET,

— IDL e o WA WA R ZPYIBHET N TESDTIEBCT, R P DAL L
L\ procedure/function Z4E>TARAL TN TSI,

— IDLASTRO ** google THERFE LT, UG ERLTLESL,
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LBy MR WV T304V
151 :
— YEFAERAIO Vo R, FLERAOREIBEIYTENIL I +TAADEETET
W249b9 3,
— FEHOBBELIOANDMLE, RXFEMICELVWVEBHTI1YNT S, HIZIE. Ha
E NI AT Ly SN, [NI) AT Ly bOBRE LEIEDHIC 1:3 705, [NII/Ha (7]
ZE, TATOIBRIEBLB LR B EEICHD ., COFEDIEEREEERIBEEL ?
U077V A9 AR TELTES,
— B (EEBRICHTE)RIN_FEI4V M4 TI)-D RSN TLE
ER
— IDL built-in KR&HDETH . MPFIT library K5 £ T,

« Inhb. IDL THIEICD—FShiETOUSLTY .
- RN ZEOBIEMNGROA S FPIEERATES, MBENSIEEFIT. A
ART4YMEEERAITKHET

PRICHETTETIVEIER 1% IDL O function (B Z1E, y=ax+b) ELTHELT,
#2817 =43 (x_obs[*], y_obs[*]) &1l 473 #)HAE (a0, b0) & MPFIT
library (GEHIE. AAR 749y M5 A=8— (XL a, b, delta_a, delta_b) ht
B/BonEd,

- B MPFIT OOIT& R TS, I TT, m

7



RIADHHOTEE

KIPELBXREHIOTE, FITS =TI TEZONZENZNTT,
FITS H30%7(&. FITS EER VA AHI—F (&ih) THEHET
- EB508BLU FITS BRHICHEH-TIVS DG,
IDL THHAATLEZRIE, EREHIOTEEELET7LAITT,
- BIZIE RE#H 10000807 EFH/DIE. ERH10007 LI HTEXT,
- INFTOMBEFALT, BHEICRELTESL,
o Bl r, b N FFHEND. r-b DF—ERHZ (BfMGT7L-RLD5IEH)
r-b D=5, TFHRVRAEZ(TESES (if 32, where B%E)
—REIC. —D2DOXRKICHF LT EZLDEHRNHD . T—T I TVET,
« Pl FNFNOFRAKICIE name, RA, DEC, b_mag, r_mag O1&E#HHNFET .
- COHE . MHERIETFENZ 5L IDL ZHENEDNIIENZTT,
+ il :mycat[0].name="NGC0000’ & mycat[0].ra=123.456 ... mycat[n-1].r_mag=0.0
+ CIT.mycat BEEKRT. N OEFREHO7L-TT.
- ThENDEFE n (X LT, name, RA, DEC BENDEAKRIGHIE. XFFHIHTHRELT
WET, BRIOFROZEHN. 1 (EVFF) ORICHEET .
+ HIZIE. b_r_color=mycat.b_mag — mycat.r_mag & print,b_r_color[0] Z&'eLFT .
BERGLEICEN-FILDPPFNTTH, GhNEHETT L, DAOT1E%E
(&L LD, EBE) ZRIBICEICLTNS DT, EFITT, 78
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(FBERD) XRIC

« SAKEDABIAYITT,

79

79



o HoERFRUIZLVAN,
- R ADTOTSLEHED,
« TLTHE. - »
- B NAUESBEZOROFEANBNERNET,
— IDL ORZEZENFELL, (WEENICVET)
o LOEEHMBLENLEZVVAN,
- EHGNEL BREGEMGNEOHEAEHE - EHRLED
T, DULIAHKHLIFTLES,
— YIIW—FALETF VIRV INIE, Ko THiEM - KZF
B7OTS LN TEZXT,
— YVUTIHOELWNVIOTSLEE(CEE. BEIHLET,
- BRIEF20%,
« Array BICEREHFLEED, EMEMCIAVIEERT.BE, 80
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Pk
« IDL (XBBETIEHNEL .
— FAI S THERIMIC IRAF EE->TULVET, Splot &',
- YFHHEDE TS,
o EXREAELALDI—-F UL IDL KHMEGETT,
* IDL [E. tORXARTEFEZFT, Tz
— BN OFER plot
— T—230) interpolation/fitting 3E'D ., $FNIE,
— BAIGHET LR, "BhENET - BhEN T4V R ED,
— K#FIGXX Catalog JLIE
 where BA¥IN R HZHiE !
o EOELLVEEBERIITZLVAN,
— ADC D75 — MIBEZTIZEL,
- COEBEHRNDE KRB I4— FINYD (X)) & KERD,
— FDMhiATEH. ADC ZARYINFAETE RELEELY, 8
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Yo THLO(FEIG)
R P

o Lulin E2E A A& HE (JO—-FN\V R, +

A=)\ F)
- MOIRCS %4 %:4R (zJ500)

82
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EBRE2 - MOIRCS 4 L2 #T

https://www.subarutelescope.org/Observing/Instruments/MOIRCS/index.html

« MOIRCS 3 E—FICLD . BREZE RN
— zJ500 grism (0.9-1.6um) (H band D—&& &)
— Hawaii-2RG (HgCdTe) 2KX2K x 2 chips
— Tycho 2 (FE<{THNH-T spectral type h' known)
« RAUh
— MOS mask {#
— Sky = OH lines (Eo T, EDHBZARD ML)
— Nod observation (dithering along slit)
+ Apos and Bpos
+ Skysub by Apos - Bpos
— Dome-flats

. Flat (i Eﬁ?«ﬁ%o
« Lamp-on & Lamp-off

— H—DERHEL (on-off EE(CLD, BEITELSIE)
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fFEFTORN,
(A-B pos method)

« AER (IDL O3GEICEMLTVEE )

Obs|L,n]=flat[L]X(obj[L,n]+sky[L])+dark

» L: lambda; n: dithering position id
Skysub (A-Bpos or N - (N+1) pos)

+ Obs[L,n]-Obs[L,n+1]=flat[L]X(obj[L,n]-obj[L,n+1])=AsubB[L,n]

+ Obs[L,n+1]-Obs[L,n]=flat[L]X(obj[L,n+1]-obj[L,n])=AsubB[L,n+1]
Flat Fielding

« AsubBIL,n)/flat[L]=obj[L,n]-obj[L,n+1]=AsubB’ [L,n]

« AsubB[L,n+1]/flat[L]=obj[L,n+1]-0bj[L,n}=AsubB’ [L,n+1]
Extracting (or shifting)

+ Extract{AsubB’ [L,n]}=obj[L,n] --- (n+1) D&RH &R

+ Extract{AsubB’ [L,n+1]}=obj[L,n+1] --- (n) DEBHERL
Stacking

+ <Obj[L]>=<obj[L,0]+obj[L,1]>=(extract{AsubB’ [L,0]}+extract{AsubB’ [L,1]})/2
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- EAT-A

BRmI7MI—&

- EHBEBAIFOIRERE,
— Chip 2 O# A,

« RIKANRY

;L OBJ1 fits,OBJ2. fits

— Apos: OBJ1, Bpos: OBJ2
« F=LI3vh
— Flat (lamp on) X 10: FON1 ~ FON10.fits
— Flat (lamp off) X 10: FOFF1 ~ FOFF10.fits
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a2 :MOIRCSHEEEDTR
TLAND MIVE1ES

« Object E[fE (2#1) ik H A%,
— ATV TRRULT.ZEZEZEDA )y MR DIFBCE,
+ Flat (ON) % 10 #& IDL (55352,
. Flat (ON) #& R LT1HROB L SIN flat BN,
— Median JLIET,
- Flat (OFF) : A#ECA R E L.
+ Flat (ON-OFF) ZE1.
 A-Bpos EIf&ZED. sky ZZ= U5,
* Flat field #1TZ.,
_ FLAT (ON-OFF) %X B # &.
— ATV T, OH ®ANEDIEEZE US| T RERE L, -
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A-Bpos EIfE T, 2OARI ML Y FEZ%E ATV TEANX,
dithering 2EB# (pix unit) 23Rk H L,

De-dithering &,

— Dithering EERED 77217, A-Bpos EIRZE YT ML,

B[R Z2A39DE L,

- 2L BL\OT, B RLEDETLL,
ETNENDAZYVDEEN L, BBERBEAND MNIDEEZ
UINHE,

UINH UERZZRIARICELHNE T, AND MLZE1

Riuiletd,
- ERAETTH, BATRZRMBICE RN TLENET . COBHD
5% EREBIIEHELEDEET.
- Z2N1RFTANDMVETOY ML,
- REU, 18l X EVRILOB TR,
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KERBIGMER IDL ATV R
(AR R4, HFr. AV

* Plot (intrinsic)
— Plot,xarray, yarray
« Xarray, yarray &%1 &3t array
— RF2xk T EDBEETE plot (ZENH, plot $ERITEBRH L
SHoBLDT, HEIMTERL.
— Oplot,xarray2,yarray?2
* Plot D LICRIDTS7BERT.
— ®HoH U loadcolors (£LV)41 8B procedure) #E4TL
THlE.color=1 (2, 3,4,... tEHALTH QO TRLNFTH
— Psym=1 (2,3,4,5,... £5{LTH T) T. plot symbol
(A, A, K. BE)HEDD,
— ZOfh, B ML, TOYRL Y IBEDZ DA T3
UhHBDT. 17N eSHBOE, 88
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DIE

» Readcol (IDLASTRO)

—ASCIl TF A7 D& FIEIEE LT, FDA
BeFHIAL,
— String T% float THE%E6Hd
- 73—IVPESDDIEET S
—- EZFHTIH A forprint (IDLASTRO)
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7 FNVANI—AGRRE
 Flat D2 L& HHE% median & clip-average ZBLVTHE
N, EVZHEHMETHRE L,
« 2EDOHIE (Y E4E) T gauss 71V TRHL,
« FLAT D& R EZE H1EE Lo
- HJIL—F Uik,
— YART74 )V &5 T, ENICE DN,
s ZERIAMICEATZ2RITRFBZRICK LT, LNiE
UBUINHULAZEZB IR,
— BWFERAETIRULTESL,
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THE END

91

91



ExZNEEIC
g ﬁJ\G)E}%E(:d%OEbo oo
. ;);ASTRO library —={ (& tar T web hbER->TIbh,

« Atv [F ATV O site hpAIVO— FTEET,

« Practical IDL programming ® web [C%. library —=
(PIP_Library) h' tar TELVTHNET,
. ?ﬁ;{ﬂ@"ﬁyu— FUT. BBEALT. IDL_PATH Z@&LT
cclY
— .cshrc D#REEL . source .cshrc #E .
« TRDBEFLI/DAETAINTNLERRAIE. ADC A
BYCHEENIT TS,
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