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FREHEY

IDLIZ. RSI(->ITT->Exelis Visual Information
Solutions -> Harris Geospatial Solutions) (&2 M Hr 56

RIEBE)DBEMTY , RILIFESEIFULV -V RLL.

EETOMDFEDIRELZITTLNER AL

IDLIZEREIFEVDO T, IDLOEBEIFLEFE A

— RWUE12—H—¢LTIDLO BEIFERE L T, BESAIZEESD
LETH. E-oTNELTHEETY,

IDL DA AFBNEWNELSEIFIE, FAILZTFI1T

FHAL,. EDIZHETEFEH AL

— &MIE ADC Oa1—H—&LTIDLZFERALELRBILVTLES,

5% IDL FRREBEIZDOLTIEX. ADC DRAYIEHE

kL TLI=aLY,

— K& ADC OE=ZLEICEASLTOWEE A, 2

T




e li@(ok%%%i

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

- BHEITIH, 1HAEIC1HERE. $24 at Amazon

- A—T4)T1—ELR/BFNTLT, EZ 5,

On-line IDL references

— http://www.harrisgeospatial.com/docs/using idl home.html
- IDL Routines or IDL Language 217 TRLY,

— Linux ®A—=FJL (> x)L) 5 ‘idlhelp’ Th. ﬂb%wb‘ﬁbhé

— Google THREINIX, BUEMSWLIFTEHTLS, e —
s HWLWN—=2300WEZ LAY, Harris DR—U 55 H . 7”EI7'35/7N"1

Coyote’ s Guide to IDL programming

— By David Fanning

— http://www.idlcoyote.com/

— Web £ tips RFLEBW, T57190-531473V8F %,
« HERLLE? )

IDLT7RT 3309 AFA—EARXBEMNGIRTT 57149 RVERK

FC— (KSEHIZFEFEME) (Fk =1=L)

— FEIWNZALBERNBRBTRTINSEE . . TIEBLLY,
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=3 =

BE NEDKE

- B —RDEE > EE ! (2017- by BEATA)
- BH(KE, 5% 1) [ ADC T R—LR— (M TR—T
5T MBECA)IZHYET,

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

- RX FITS 2RTEGFEHT T I~DIEA%E
- BTHEISCIZ, BoDEE

%EE':O o O
- IDL &%

HITENME DK,
FEHDOEIL

- IDL OYFEEEMNF-TOTI229
AV MADE -

- HJIL—F 1k

- EE



IDL S D=

- IDL DEBREDOEBREDEE T,
- IDL OFEFELENMEST TN r—a0&E 7
: F—J—R

- T 1&HkE:E

— Interactive Data Language

— Data Visualization Tools




e F ALl
IDL S 55D
A3 T1)45
- REGT AT S LHRIRE
— =ELEEILELY,
TLAEEE
— IDL IZE A AATLEZIL.

e FITS EH{&% jpeg 704,
« FITS table ¥ ascii table £ 7L 1,

- LAz ES &,
C TOTSLESHYOTL, BOTU,
o PYLWLEZZDOFEFEITD,
— TFLADY TRV ITMAVTYIR)ENIET S, &
LB R ZIEAZE T L,
NG T —AWNEFTE+T—ERT
— C -> file output on disk -> gnuplot TIXIEFhEE,
Python+NumPy+Matplotlib [Z3EL YA ?




IDL SEED 2

e Procedure/Function (& ascii file THEZ 1,
— AVNAIVEHRTOT S L or EFTHR (exe) [, E
ABIZHFELAELY,
— B ADTATSLE. ETHEMNED
. A—FRAZ. 248, TS5k wxug«;t £
c BADTOTSLERER - IALTEMNT,
— MLWWTATSLIE. FTRYNTIET,
o ITARTIEIF-AENE,
AT (RABMIS AT EES) ARSIz,
o AEYEAIRELEVIEERLEL LD,
— C.f. IRAF Tl file /O ZEEA (disk BEE+)
=SV il




IDL vs. IRAF

DL 70493 LEEE
RAF [XfEHTIRIE+E5LI T/
DL [ZAEYR—X

RAF (X771 I)LR—X

— FHERIZI—BI7MILIZEZFT AT,
— RDOIL—FNE. T7MIVEEO IO DIRES,

IRAF X BB ELETFVI7RY IR

IDL [FIELRILDIL—FFT/N\yFx2 5 al g

- FLLERBEOFHLLERFELENS,

IRAF [

— f=1=L#%

EEDY—)L-a—FhAH

{E (NOAO: XX E)
IDL [ZF/ ¥ (RSI->ITT->Exelis->Harris...: & ¥

A

2TLVa,

1

x)
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IDL vs. C (BIZ=RMTETEDIZT)

« O—FDFHEARTE:IDL=100XC

— CIEF1LFL U RTLEHRESE.
— CD'IRAR” .7 &7 IEIR. BNFELELD,
« ENELT=,
 Printf TIHATZREHIEALLY,
e T/\W/EE:IDL=100XC
— AVB—=TYRIED T, T/I\VT XETHE,
— RITERICKDO—FDT7TYvIT—MEXD. &,
e STEEE:IDL=1/10XC
— IDL [ZTEEZROTIIWFEH AL
— XRFE EEIETHIL—F T C TEWT. %
Nz IDL MU T, ELWOFIEH S

« BAOTESEFIXEND, F-FICRD,
— SDSS T —2WIE/IRLTS42 &D, 9




;;haf" (T%DO—CL\m‘inJL&)é !

IDL 3ED %
s MIDEEEICHI-AIZ. R¥YTLTKL
« BERNEBERIZ, ETHRLFEEFHD>TLVET,




AXFEINLF

« E{EFREL,
— 55 A String LL4t,

- BADRDOTNNEEAT,
o FAIFINTFIR,
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0 MEA K

s EfEDETOI—F—I&.
—~IDL Tl [0,0]
— IRAF Tl [1,1]
— DS9 4 SKYCAT (% [1,1]

» For loop #{E5&E(.
— 0 A5 n_elements(x)-1 £ T,
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kLS LK

I RTOM argument DXL,
« —H/EILED,
— F1=[Z%. array index DX Y)Y,
At MMT,
— —fRIZ, ITDEEIZ DI+ 5,
— LHL. TOZRRIZCDIFTTERLY,
“’:array @ index DEFEETE
— Image[1:10,10:20] --- XE7& image array D25 D
x=1~10, y=10~20 DH T - 7L A
‘S EBEHDITE1ITATURELTESED S ELALY,
— EX(Z, 1971a< Uk
& —ITIZEBOOAT U EEHEOEELLLY,
- EXRIZ. 1471a<UkR "




[1<()

« []: array DEIZE (LTI R)
— x[0]: x array DR DAR
— y[0,10]: y array @ x=0, y=10 DEEZEDAE
— image[*,*,1]: 2RTEB D RAAYT-F21—T (3RIT) hHb.,
1EBDEEREZREET .
— ERE,
e (): HJIL—F> (function) M argument,
s T HFOFEIEFZRT YO,
- Y=f(x)%x &,

e EEIZHLWN—232® IDL TlE. () Z array D
index ELTE-TLM=126 ., BTLYO—FTIE x(0,10)
BEEEWTHIGENH D
— SN THLEIKD., BEIDH TSR,

. SRELDIT, 14




&& < AND, || £ OR, ~ & NOT

s EENHBIELEZTRITI DA, &&, ||, ~
o [RVBRIZERWNWEED,
— IF XTZH,
« HEL AN D B THNIE. INEET. HELE
- EVMEAMNDREIELGTERT DA, AND, OR, NOT
— 2EYrDETE B
« 000 AND 111 = 000
. 000 OR 111 = 111
— Where X T%Z M.,
c AN DB DEH{EBE-TAUTYIREKRDS ., LELE
o RERMIIZ. where X THEHLOT & LGEF->TLEL. &0
M IZT /NI TR ZEM LY,
- MYEZEZTHBEAELWLWEFERTEELHY. [ OZIZKLY,
— where (3455, LYY >TRATH., S BIREITELY, 15

T
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EQ &= GT &<

« EQ, GT &L, EESEE F,
— IF X1 ETEH,
 |[F AGT B then...

* = lj:'f_%]\j(o

~-A=B#E,(AIZBDORNBEZIE—T )
o <, > [XFFRIEERETF
— A= (B<5bH)iGELFES,
« £L B A% 3 2> A=B=3
« $L B AV 10 %5 A=5

— Index DELE

HEEGFETHEDIEEFR,

« A cut=A[b > 0:c < (x_max-1)] H&,
— {RIZ b X c A Aarray @ index DEFENEFIEELI=ELTE.
15—5@5&—5%%}0
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11 ‘ 1

- EE5% “string” DEHEIEEEZT H5HD,

— =1L 77 [XFRGRAENH LD T, BNEITTH,

« BIZIZL. string NFTIRFDIEE. B@ENFELET S,
— IDL> print,'0a’
Oa
— IDL> print,"0a"
print,"0a"

A
% Syntax error.
— IDL> print,'aa’
aa
— IDL> print,"aa"
aa

« EINTRHAIZCEN DD,
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variable DIEHFELVT

« HoMLOTEERT DWBLEILLLY,
— C O#IZ. A< define T HLEILALY,
— AVRT)EE b,
¢« KASNSEBET. FIHOTERIND,
— Variable D24 71&,. R AMBFIZE-TRFES,
— A=1; A [X integer
— A=1.0; A [ float
— A=fltarr(10); A (& float @ array (size=10)
— A="1.0"; A & string
 Variable D247 1%, BEXEET=5,
— A=1.0 DIRIZ A="1.0 ELESIFMTICHEERTETE S,
« $EB(X A L string IZZEDH B, 18



variable DIEHFELI2

s ABNTERSINTLSNE>NIZTARTS

LET

A NDHEMTE D,

— Undefined Z{#->71= IF #9115 L,

— Procedure/function A 73> OFED S
THE

« IDL D/

\TA—F—E|ZH(FTIIL—XTED T, EFL

/m|. ;EELDIT,
— F—HIEAR R LS. I IIL—F & {F-T= variable

DEH

L EENBITT O,

19



HTF(TLA)DETE

« EXK(I, Fo{EEDEET,
— +-F[/A
— alog10(), sqrt(), sin(radian)
— A*2.,10.7(-3)
— 3*(1+2)=9
c HF >THFDOT7LAIELTELTH, RLIZEKK
— ERT. AIERDT—TEHLRLWL AIZ—TEHLRULW ., 41 A—
V2RITTLA)THELY,

o f5l:sqrt(A) [X. A DABNENENT RTEARIZLES,
A+B [Z. A LB ODHRBRENENT RTELEHEINS,

— =1L . TLA DT AV avIdEETHELE,
- B<HHITF—Dt, 20




R THLTE %, R0 E-l-ﬁ

- TLRZD2ITT,
— IDL [F%&59 12709 5 LIEHKRWLTIT< 0 o
* Print,1/0
1
* % Program caused arithmetic error: Integer divide by O

* Print,1*lvalues.f nan,1*lvalues.f_infinity
« NAN INF

* % Program caused arithmetic error: Floating illegal
operand

— XAIEEDHONSD ., CNLIEIZT—AMY T TIEALLY,
« Warning @M%Y,
« SECGERALELLS,
— @2, arithmetic error (ZHEHTHD T, HFEYRIZL
ITELHLEILLLN, 21



FLED . BFEIR

Total

Median,mean,stddev,variance
— Moment By c— %,
Sin/cos
Max,Min
Finite
— Argument DNENGEHF N TR SHBEE
« TG TF ERK. ER/N. Not A Number (NAN)

— Mo TWSHEESEEF

e Mask JLIB|ZSFATES,
— 1 or 0 mask Tl%i<. 1 or NaN mask &9 3,



T=FRIZED . XFHIE R

o Strcmp, strtrim, strlen

— IDL O FEHETIEHFTYDLZELZNTI A,
I=FIZ file /O LETRERGEZENHYET

o]

—HFEYRBRATIELGLTT AN, —BYDI EIEH
FET,

L]

23



Array Z{EL\Z75ED

1RIT:A=[1,2,3] - 3 BEXRXAATKMIL

25T B=[[1,2,3],[1,2,3]] - 3X2 array
FEHETE a[1:2], b[0:1,1:2], c[*,2:5], d[2:*]
FLAATIDRANT LA
- E=[1,2,3,4,5] & =[0,1,2] & print,E[f]
-EDO0OEFEB.1EZFB.2BHDODABMNKRIRIND,
Help THERZEND KD,

— IDL> help,a,a[1:2]

- A INT = Array[3]

— <Expression> INT = Array[2]

(A+B)[0:2] &LV EHY,

— C=A+B 7D C[0:2] £EL\SE K,
c ALBDTAALAVEHHOTLVEWE, FEZEL R ELHELVOTHEE,




Where Z{£LNZ75ZD

» lIndex {£LMIT7E55
— For loop T array IRZAXFv LML IF XZ ik
FTHDIE. HLNTT,

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 R, LREERICSEZRD21TT,
bad_index=where(image LT -100)
Image[bad_index]=!values.f nan

o IRVEZAA—D LGNS, where DRR[ZEHEZEEZIAD
=,

« Where DB hhbE. IEOENFEE A,

25



IERE>THET=Y
IDL REfa~< k. BE&K

« 7L—%%% * Procedure/function @
— Fltarr, intarr, ... — M — KA
— Findgen, indgen, ... :\: 7 I\EEH %)
. FL—EIRZ - K\eywqd_set
— Where « TINYY
— Size, n_elements _
~ holo Message/stop
. HRERTTS - reset
— print
— Plot (oplot)

~ (Alv < ShEF5ME)

26



M- THZE=0 v ERfunction/procedure

* IDLASTRO (https://idlastro.gsfc.nasa.gov)
— KX [T IDL SAEBIL—F UBARR BRI I38H 5,
— FHELHOTLSA, LLTIET AR,
* FITS read/write; ASCII table read/write
* Others

— Atv: 2RFTE{RE 17— or ds9 for IDL.
 hitps://www.physics.uci.edu/~barth/atv/ by Aaron Barth
« LEOERENBYLGLD., GWLWEXRER D,
s FAETHESINT. ICHAIN TS,
— Coyote (graphics) library
o TIAICDTZT490Z4TIVITHRBTEGVAIL, EU,
o RilE. KB TIAHILMIGEYDDH B,
« BIIZ#BAL1= Coyote IDL page (http://www.idlcoyote.com/) Hid,

« FYRDEITIITNDERAFERFIZ, B,

27



« ENBIHE

1EEI3E§[I0'CEF3JE°T*L\
IDL S D& &

.« TR

— IF XX
— Case X

¢ JL—7

— For X

— Break, continue

« S d

— Goto X

DT, ZBE R TS,

28



FORIL—T, IF&¢t

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

Endfor

e 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)

M [ZDULVT L 254,

« —{TTITHEIEL. ifffor ERCITICEITTEEET,
o EITHNBIEBITICEDBIHEEIL. begin... end(for/if) TEEDHFET,

- If then begin ... endif else begin ... endelse L, &ENET, 29



IDL A5 535 %188 AH]IZ
H->TIELULNEFR
e CNMEARKEIIZ IDL ZL\CYT=ULVAA.

TDIRBEFERIT HESITRIZTILIDER
nad.5&oEL-1EER,

s B DMREEICROTERET 4L, &
AL TTLIZElY,

30



B FEIRIR
 |dide

— IDL RN E--FRIRE (developing environment)
— BLTETULWT. BHAFDLDD ., KIWUIIIFETALY,
« FNDFEEIADLBME->TELI=, =L, PHT=BLLY,
« FARBIEHEEENLNANADINNTWVTER], 5LLY,
» l[dIawURIM2 on F—3FI)L + AT A5
- BE-HE-VETH
— I54%l% Emacs + IDLWAVE IRIENETITH,

« 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 IDL...

s BXOBMIT.ITIANIVT  GELGRERKRES I,
— Vi T% gedit (Linux I5k @ ADC DT 74JLK) TH, B4
A OK.
- PPFELGHAEDHLET. ESF, >




IDL E2ENHIDERTE & LB DHERR
IDL DA A+—)L: TAIZEES,
.cshrc ((t)cshell MIFE) [ZT. IDL_PATH DR TE
- B5® IDL 5473!) path Z1EME K,
— Source .cshrc #5912,
Terminal /5 ‘Idl’ or ‘idlde’ T2,
— Bl:idl DIBEIX,. AR AUTidl EE1795HE.IDL TAVTRAH S,

« castor:/asiaa’/home/ohyama% idl
« |IDL Version 8.3 (linux x86_64 m64).

— :*L'Ig_linux REEMS IDL IRIBICAST=,
“Window” L T. graphic ETE@A 1 IX OK.
— I5—HAHE=S X111 OEEICRIE,NH D,
- JOIZHEEKE &K,
bash ZZEMD I TIL DAL, BHIZFNERL TS, 32




T=aF7I)LIEIhnET
A4 AN TEFSIXRL

[NEB procedure/function [&. Unix shell A

5 ‘idlhelp’ T, FRIERRDAUSAURRZE. E5F,
« https://www.harrisgeospatial.com/docs/using idl home.html

— &EYH AT Using IDL -> IDL routines F2ITBk&O AL IX KLY,

— F£9°1% index H search TIET,

— Example DM F,

— See also... ( R—UDETH) Z. I=E>TH&KD,

DL FIDEABEREML. M EYEZFET .

S8 procedure/function IZDWLVTIX, DY —R3—k

BZANILTHENTHAHDHIEH,

— Aoo0—KkL=6, FF(Fa—FDOEBEE () EHROAL,
33




5% ER function D~ JL T

+ CCMTITA LD
NAEROBEL,
. PURPOSE: E=Y&FE-1=YTY,

;  Read all standard FITS data types into arrays or structures.
; 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:
; /[FSCALE - If present and non-zero then scale data to float numbers for arrays...
; OPTIONAL OUTPUT KEYWORDS:
; STATUS - A integer 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)
u‘F AYO IDL TANSLIREET,

Calling sequence Tl&. NLTH DGR EE (IDL 3GEMIZIFERY 1) AA—8RED
NTWEY,

o AXEN ([ hyaRIFA T ar ., DERK), EIYET—Y (A/B: A £1=I1% B, 0),2:\ LK)
EEH WA vs. AT AT vk vs 1Ty F—TJ—FK, <- B TEBLET,



IDLAAR (EHE) [ZEfF L,
PFEITITEEENS,

* No GUI
* NoiTOOL

* No Object programming

e Etc...

» GUI 21T 00752 1=2 &R H DAY,
[T ERREERE
— F=FIZ5EF GUI 7477'J’E1E’);t(i37>%>

35




L
idl =712 idlde TJ@%L D73

— 7B 7k “IDL>" B S,

TJAVTMMIOARUNEZAT TS or AE—&AN—RETIAET 7

’f)l/J?fJ‘B:Il:—T%)o

— IDL (X1171a< > RARE],

— AVRTYRGDT ATEITZEICHE RN ATR)IZKRS, TNEFALT, SoI20
Bz EDHD,

[ AETF7AILID=F > TELL, MITHIFREHTIAE—&R—

ALT B,

1oL EFoTEEL, AB'IF7AINETDFETFHRMAAD EEFIGS

2LH5,

— IDL> @mymemo.txt; @ Z#{E->T. mymemo.txt DINBEE— T I DFAIAA T,
E179 %,

IDL 707 S5 LHBKITHRT %,

— mymemo.txt ZDFEFE T, BRICTATSLDOHBRIZIFEAEGEH>TINS,

o =L BFELHEWELT HLEFZE pro IZEZT. &EDITIZend ZMMATTFELY,

— .run mymemo TZE1T,
« .run (&, 5574 IDL KKIZH 9 Haaw (Fyb-av ok, EFIEND) THD, 36




JO9SLETAETZAIL IDELY 99%

— TRTSLIE, T5—NHE=6FITLEFES AET7AILIE,
S5—hHTEHERIZLV>TLES,
o HEEHRIEREFTHDOERMLEIEXFBHHMIZO->TNSEFEMS,
— AT SLTIE, SEDOFHIEEEMNELVDT LY,
o If, for 7a&E A LA,
— hoh®Hdé, — TR DORBIDBENLE D,
- BEBICINGZEUIAET7AILIZTDEERFEMAAD &, syntax error TIEFEH>TLFED,
o FLBLAAAETFAILTE I, for [TEZ S,
IDL > .run
[TAVTEMEDHDIEITEE,]
- for i=0,10 do begin
- print,i

- endfor
- end

[CCTHIOHT IDL MEZFEFTOATZRBLTEITL . BELH LIS DS, ]
IDL > [L\2HDTAVTMIRES, ]

«  #ER.ZIZTATILEDTEFTLTLSET,

— EBLNEBEEL EENATRYIZEST-IREETIR T I 4,
. BIEEERELAGEN, 37



TINYT DEANANDE

« IDL 7°d~b7'/\/7 IIEE, D5 EZEEH
TBT _-7-_ %unﬂz%—c_d_

—E IDL 7/\vJ OEREIRZER A 5L, D
EEETF%%T%?M?&U&@’O o o

38



IDL 70455 LETHO, OV
INILETS—DFESR

e OAIINA)LIS—
— AVRTYRATEH, AVNSLILT B,
« VNI . HIEBRDEXFVIGEEIET .
- BII—FU.BUOHSNSEBEIOV/NSILENS,
o LD T A7 0TS LDEFRTAVNAILIS—HEEZHS,
s AIE>TAVNAILLTHLIELTES,
¢ EITHIS—
— VNIV ELTH, ETHIS—EXRET D,
o f5]:Array QEIY LB TEHEL, ETHIZRESLIDT,
— EITRHIZ—IEELHE. TDEFEFDAE)RETIDL >
IWITESE S,
« AUATYTA4TE—FIZHS,

39



ITo5—Ayt—I7 ;O N0

HMOENEEH

- I5—MDFE5E

- I3—MNRELYTIL—F
SEBFET(EDL—F)IZVEDHEMNS.
: REBTOYSLTIE. BHOREEZREND S,

- IZ—AFAELETATILIFAIL
e 1 DM xxx.pro |48 D procedure/function NHBEEE
HHDT., TE,
- IS—AFELELTOYS LT
« IDL OI5—1TRRIE. EFETED,
— I5—MNEREL-BEAREER
o ‘N TREDITOEZTLEFI-IDRTEINS,
« =1L HFYSBITELRNIELH B

40



Error Q451 1

% Syntax error.

At: /home/ohyama/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 @L—F>) 61 FFET. T IL—F > XXX BE(Eh.
XXX.pro Mav /A )LEnt=H, €D 10 TBIZ syntax error H3F
HELF=T=6. a2 A ILHKBERLT=,

ZFD=H XXX [EETEINT . FOERID YYY D 61 1TEH TIELE!L



Error D45 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

% $SMAINS

IDL> help,/trace

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

% yyy 18 /home/ohyamalyyy.pro

% zzz 61 /home/ohyama/zzz.pro

% SMAINS

777 (FR) > YYY (F) -> XXX (RIL—F ) ~NEHATE=HY,
XXX @ 185 TE CTEITHIS—AREL. ZDHETEL, 42



IS5—{ZIERFD IDL MDIRERE

A3 5D T14TIRREIZHE-TULNVS,
AEVDOARBIEZEDEFEFRIFINTULS,

.« REL.SNB YT IL—FURDIERIZES,
— AEYORNBEE

. HRTED,

. BIETE3,

. BIEE. ZOEBNSERI—TES,
BERMICIS—32REIETLHIENTES,
— TIN\VITFIZE®,
IS—{ELEZ. BERIMILPYELETIT S
L AEYZE—B ) 79528
— SN BB YHTIL—FoDIEFREITIZ A

7'377-[\75\/( /'V)l/éh%)lu\;h'ﬁl') IkbELo)Eo 43




N FIXERI>THEELY
TNy Ok

Print

— TN\YTAyE—NDIED
A FH

Message

— Rl TS —RITICLD. XE
TELE, T/NYTE—FA
%17,

Stop

— WFELBT—REL. B
BRI BE (.cont),

Help

— Variable DN ATER

— Help,/trace T. §WL\%H%J
IW—FDHESR

.comp

— a1 JL(LIEL)

.cont

— HAEEELT

- IS—HhoDER
Return or return,0

— Egﬁﬁuﬂ@%ﬁ)b—%y«mﬁ

I

reset

— AEYANBEITRTY)TL
T. IDL EEIFFD=RAD
REEIZRT,

o 1-f-L.IDL IREBZ T
I, EEDH
NExH5,

— [FLOHMLPYETIHEIL.
3 reset 52,
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— o)
IT5—AMYT94590%0)IH
 IDL EZRZTEICEHATAHITT—,
— ZJ’0vykrA Window A THELY,
« KKHDH X111 DHEEDREE, EEFICELEDE,
— Color NG ? BEABREESINGEL? EHLLY?
« HFELHLVaT UK device,decomposed=0,retain=2
* Procedure/Function undefined
* % Attempt to call undefined procedure/function: ’ xxx'.
— FHELEWGIIL—FUIZ7O9EALELSELTLNS,
 IDL path [ZE2ETAT S LT7AILINFEELELY,
— Print,!path ZL TH &k, Eo& path HAAE>TLVELY,
— unix shell TIDL_PATH #EM-ZEL-&I(L. IDL zHEBSELIDHEHY,
o ZBUTOTSLHM, TT—TIAV/IAILTELLY,
— .comp xxX.pro L CTH &K, E2EIT—DH 5,
« ZLDIFE . BB typo (xxx.pro DDHLY MY xxy.pro ZFEUHLT-)
« Variable undefined
» Variable is undefined: xxx.
- BEZHELTULVEL array [T72EALESELTLNVS,
« Array DEEMN. BT TS or =N TLVS or typo, 45
— £% 3 variable % help LTH &Ko



I5—AMTI S
90% MDA 2

e Subscript out of range

— HYFBLLY array DEEIZIZTIEALTLNS,
— % 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:

« HY1F7EL for loop A4
« Where BA#MNTYFLTULVGL, BZHELEZRT -1 BNIROTETLVD,
— Subscript Z help LTH &k,

— Where B%#t® Match count sRUEZ{FE>T, FFIIZFvIT5DH KA,
— A RmFHN—DAVTRERARYIEELAHY., "-1” [L “array DExE& D argument” LIRS

BDT. T5—IIERLHL,
 Function/procedure ~MD/INTA—F—ELHNREMLLY,
— % xxx: Incorrect number of arguments.
— 5l y=func(x,a) IZIX 2 DD argument BAAHELDIZ, func(x,a,b) 3D
5zt
— F=LAASLAAY typo MEDELY, 46




I5—[ETRLA LWEBABRLEBTEIGS
NDO0% DMK 1

o« AAT—MD/INXM, size=1 D array [ZHE->TULVS,
— Id MRAT—135, Array[id] (FRHT—
— Id AY array 736, array[id] &7 LA
— 7ULAA*x AAS5—BIX, 7L A1C
« PLACOHAXIETLAADHT AKX

— 7UAA* 7L ABIE,. 7L AC
» FLACOYAXIETLAA, B DINEVNHDH AKX !

— YT HIIZ. help TRBRZHERE L,

o IF,where7Zg&E DEH 7 IRD . BIFESYTELY,
— AND &£ &&, OR & || [EFRX X ?
— T HNZ, IF £HERABZ help &,

. Strlng [ZE X U&L\Z/\—Zb\)\o’CL\é

— ‘@’ & " a & ‘a "HAEELLTWS, (T [FZEH)
e Print 2R DMLY, Help B &,
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Io—IETHELD, REBERELNZHILELIGE
DO0% DIEH2

Singed/unsigned Integer/long integer MiELY,

IDL> help,32767S

<Expression> INT = 32767 (<= 2"15-1)

IDL> help,32767S+1S

<Expression> INT =-32768 (<= 2*15-1) bit NEI>TIAF R4S !
MIBFERMNERET integer [Z4E>7= ! Print,1/2 (=0)
— 2 DFEE /2.0 EBAFELEL LD,

Function/procedure ~MD /3T A—2—ELAEMLLY,

— Argument #ADEKTEHEK | BYGEOERS (L undefined #&LY,
« Z9EDEHEEIL. I5—¢LED,

— Argument Z9 ~T help LTH &,

Fo1-{[E& D . £ 5 procedure/function HdH5 !
« TAREREL., EB-TEH, I=FITHEES, ZL T, KWK,
— F2EZX NIV NRFTRWNERN—2300TaIT S LDETITN
ADMBEH>TWNS, GE,
— IDL_PATH D& EZMEFREE X,
— findpro B8%k (IDLASTRO) £{&F, (unix M where J%T*LVE%OD)




O N - — TS
IDL 709 5 L5ERIE

BavEL1—4—%E5,
— W= 52703 L ETEREZERLEL, A PTIMEEL,

« IDL TlE, 3—FOEFRIEHBERMIZDZLA,
— ARYRITYTLTWNDELIED, AT DEENEFR,
FOR JL—T | IF X E X, 1B EHLLY,
— HYINIZE T . IDL built-in D JIL—F 2 EDH S,

« ZHZHLEREL SENFIETILF AL YR HMEK
— Array 038245 Where Z;EHtE &,

%Rt Array 77t ADINEE,
— Forloop Z&EBLZEICEAITMN? -> AT LA v—
— A[0,0] ®FBMEIE A[1,0]; A[0,1] IE=ELY, 6

AEYEB(RIvT

A

%)

— AEVZFHET HKE array &,
o ZHEDRIA—= vk array (FHEEHZRERFIZFEHLZL, YT IL—FU%FH,
° Z:g':fdtof:rgx 5%3_0

— A=0 ZHRA (CELLGFE)

— BTTN\VT TEKL GO TikEL, 49



T—R20 QL

IDL (% Interactive |Z Data Z#UL\C<AEEE T,

XEEIZDITELES,

F—2A® Quick Look M:

Help

Print

Print, mnoment
lot (oplot)
ATV

50



QL 0)3_)\&73%)’\[,1

AT IEDOT/\NYI D=6, T—3%FKR <R

TBEOHAEZEFIZDIT5,

— I5—IFHEVD, BEBZBEELENLWVEED T /Y
5 Z%.IDL Mi&L\EC A,

HELP: £91d help THHZFEND S,

— Variable @ dimension, RED A (3XF N EFH
undefined M) Z %015,

Print: £YHZ T TIVMLTHEZR S,

—[..](3TT7L—1E%E) ZE>T array O—&f=IT%
RaH2EL. B

Print,moment(): XE N KELMFE (L., F=L =0y

0)%’5#2’&975\&

- EHE., 2EUEE, !




QL MEANELGHARL2

* Plot,Oplot: k\L2RFE2RTT 7 L TOML,

Plot,xarray,yarray,xrange=[x1,x2],yrange=[y1,y2],/xlog,/
ylog,psym=3,color=1
Oplot,xarray,yarray2,psym=4,color=2
1R 5T plot £ 1] : Plot,yarray
2RFEULEDT AL [..]ZFE>TRITEEET,

* Plot,image[*,0] ->E1{&®D x #IZQ>F-7AT77MILDEKTR,

o ATV: 2RtiERZR 5,

Atv,image2d,/block
o Bl GUI THIFZEIZL\WL A,

* /block [FEFLGL TRIFESTZVLDTZA, F-FITDHFRENESF

BN ENH S, BHITEFELTEE A,
SRITULDT—RIE. [..]ZFE->TRITEZRLET,
- image[*,*,0] -> z=0 ThyrL-EDEZ,
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YIIL—TF

e BNTLFEAIE. HITIL—FbITETHEHE-
ER, BABRIIZFELNVELED,

« 2DMAE
— Function

» Output=function(argument,/keyword)

— Procedure
» Procedure,input_arg,output_arg,/keyword

o ForKREILHEE(T—R) K. EBELDAETHLE
EE,_I HEo

— HEUEHLAMNESET.

— EFANHINESTET,

- BWFTLEHET. ESE, 53




AN I_I_I
Y IL—F o nENDORARAA
« JOJSLETHNBEDEE
« Variable ()18
— Z‘/ﬂg%'w) variable (. Y7 I —FUhBlRETHEEIC,
HAD,
— WIZ. BEDOFEHRESBELIE-WEEIE, AT ES

3,
« JOGSLONAIL
— AELEVEES,

— M B D ELSHEEYRLERIX. keyword & TXIis
— 451
« Stacked image=mystack(image,/median)
« Stacked image=mystack(image,/clip_sigma,sigma=3.)
« Mystack.pro DHIZ IF XZEEZ. keyword BIZUEZRIRESE 5,
54



Argument & keyword

« Argument, keyword [X. AHAIDMEAIZHEZ S,
— [LC argument &, Y7 IL—F o ~ADAH DDA AIZFEZ S,
— LM, C DIRIZ, type ZIEETHDLELLLY,

— IFDT. . IFATE®HY, I-FICCCTEELT 5,
o Bl HITI—FUIT7AILRBERT string EHES5Z. NETI7AMILEFHRAHHLI-E
B O float array ZRILZE# (S E (X float array) 2> TRYHB T ZENTES,
s FAREBEBELEYIIL—FUIFELSLHWNERIN, NT TESLE->TLELTH IDL [F3XH
FEDOLBLDT, ZDFFANETINTLED. - 6

« Keyword (& 1 or O (true or false) D XA F
— /keyword & keyword=1 (L5
— Keyword Btz yhEn =M ESIMNERNBHIZIE. Keyword_set Bk

if'ld: X —J)—RZEEAH undefined %5, £ D keyword
[LERTE SN TULVELY,
— Undefined [& size BEA# TR0, >




HIJIL—F DRI
« . 1/0O (argument) ZE&ET 3,
e Pro £7=1Z function TIRZEY.end T H 5B,
— 2TONEX, COZDODEIZ,

« Function OFZ &L, IRYEZ return TIETET 5,

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

End

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

End

« BE.YITIL—FUILRT7ZAIL (*.pro) [ZFEHA,
— 1774 AT IL—F2,

- YOI —FLRET7AIVLEIE RLIZTHIE, 56
o 1=1EL.7AILEIL pro #HT DIT5,



 IDL_Path @9, (Bt)

—BH.IDL &%
HBLTHITIE.

4j'7\)b—9:>€1§:) o

 .compile TAV/NMILLTH B,
— .compile LT+, FFE(EINNITE

° HEZ

1)

LSNFT D . o (BEH)

O

EEJJLT—T»H/JHJI 2714 IL%
S &I path [XE->TULVA,

g CTa/N

Hg &=L, fthd IDL intrinsic BA%k&RELC,

Y



BII—FUBEE. AT I7EX

T—31E9T X T local LY
— f=1=L. 45 B global Z{EHZEMTES,
e IDL AT TIORATEDNDIL,
- ﬁ;:fgw—?ymfli\ ZDHTIL—F2DAEIA
=117,
— DY ITI—FUIZBH}TLHE HIL—FOORNR
X7 VR TELELE S,

« IDL g ZTORETTITAILGARINBEZEHHTUIVER
TWh%,

s EILEHLEZHIL—F oY TIL—FoOWmE
TEALTWTEH. YT IL—FoFIZEHDNRN
BIIANEDS.

— Local DT, HA.
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D

IL—FieeT/\vT FiEk1

BIIN—FUATIS—TLhFoHESITEHMN?

{51l : subscrip

Variable DINEDEEDIZE
t METE I X T, array subscript out-of-range H#EEE1-,

« SEZIZWAMETHD,

— Error message Z&&d> or help,/trace

« INTDEL

— QL F£%ERfEL T, variable Dh B EHEE,

- BREDHIEHZZELEL. BEZEZD,
« EHENILEEEZD,

— AVRATZIT4TE—FLEOT, BRAIZOATVFSAUMLEHEFLCNS,
« .cont #3179 %, (continue)

- BARITINIL, HE=DEIT—DEM>1=DDLII1Z, WEHHEL,

« FLAAERLEFENIFEWLHENEEELE LD T, TDIHHFIERR—T,

o SELYVIRITI=H. HITIL—FoZDEDHEET S,

« RUMNLEITLET,
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I II—Fo AT I\ T FiE2
a7/ ) T, RITHENTAIGEGI5E
{5l : B K7 for loop M H1 T subject out-of-range MEEE1-,
SEZITWWDAERNSD,
— Error message &4 or help,/trace
INT DIBEIEEEEZR D,
— QL FEZERFEL T, variable Dh HEFER,
0935 L%EEIEYT 5, Edit and save.
— D EDIL—FUIZRS,
— Return (procedure M%&) or return,0 (function DI5E)
EIETOT S LEBIV/INMILT D,
— .compile ‘program’
BEYTIL—Fo&RT,
— AXUETAUDD, BET(EDHIIL—FUET)ETT 5,
IFELVo . RFIMNLEITLET,
IZ—RMYTLTH, BEAICLAGWTEFESE SN,

60




2RTEGNIEBLUND SLHD
IDL O {ELVE

« IDL X709 S LEEBTIDT, AITELT

=F7,

« 23T FITS BE{&f#HT LI T, KX BEHET

IDL AMEFRIT/EE T S5mEZE. D LIZITHE
TLET,

61



HAEDNRET. TAEN T YR

o« Bl ERAT—FOEMEES - REKOEY . J=TT1vbE

T2DTIFEL. AT - T —21ZEYBRLV=Y,
ORI GAENRET 1Z1TD,
« 5l (|dlastro &Y)

* Meanclip.pro
« Biweight_mean.pro
* Resistant_mean.pro
* Robust_sigma.pro
* Robust_poly fit.pro

« §RTC.IDL EETEEEIN=T 0% 5L (procedure/
function) TY,
- BREHRTE MU ITT IR ITTH. BATLIIELS, £D
FETEICTATILENTLET,
— IDL =D WA WA =T VIG5 RaT M TE S5 D TIFG< T, HAF D
AD &KLY procedure/function Z4E>TRARL TN TLNS T,
— IDLASTRO %> google THZEL T, #BYIEEERL TIZSLY,

62



~ X =
BT TvFEBERWN -T—32D 71 vk
.
— EMERAD V. T, FILBADOKREEETYIENILD+TAAIEET
ETILI14vRT B,
— BHOBEBHREELDARIMLE, RXEMIZIELWEH T« 5, IR IR,
Ha & NI #TLybdiHhY., NI FTLybDEE L IE D4l 1:3 1243,
[INH)/Ha [ER[ZE, T RTOERIEIELELRBREIZHD, CDHEEDIFRA
ELBHBREIT?2-FUBRITOI7ILIIH IR TIELTES,
o —RMG (EEBEHICTHT D) RNZFEIT«VL-SATI)—HREHINT
WET,
— IDL built-in liRE&HYET A, MPFIT library NE L T,

» http://www.physics.wisc.edu/~craigm/idl/fitting.html
- Zhi.IDL CTHEICO—FEINI-TOT I LTY,
- /P ZROBENTROTG (X EFIZEZTRSTLZSW, FIHENSIEFES
T AR TV MEZEBRBIITROFET,

o JRRIZHEST=TETILEEUZ IDL @ function (Bl Z (£, y=ax+b) &L T
E-T. BBIT—24 (x_obs[*], y_obs[*]) & L4 #)HA{E (a0, b0) &
MPFIT library IZEH X, RAR T4 YRNTGA—Z2—(HIZ (X a, b,
delta_a, delta_b) &6 FEd,

— FHLUE MPFIT @V T T%#R TSN, HHETY, 63




RKADAHZOTIRE

KIEARAKHDEOT L, FITS T—TILTEZLNBIENZNTT,
FITS h207J L. FITS B LR LHRAIAHAHIL—F 2 (i) THROFET,
— EBL3E%L FITS IR >TSS DD,
IDL THARATLEAME, BR3H2073LEL6ETF7LAITY,
— BIZIE REBH1000H2O7 50 E ERBI00DTLAATEET
— CNFTOMBZFALT, BARICWEL TS,
o Bl:r, b NURFERENG r-b HT—ZTKOBH(BHLGETL—RLTDEIEH)
r-b HZ—m 5, TIRUNMRIAT 172 17% 2 5 (if X, where BI#72 &)
—REIZ —DDOXRIKICHLTEZLDIEHRNHY . T—TILIZIE>TNFET,
. ffl: FNFNDXIKIZIX name, RA, DEC, b_mag, r mag DIEHMNHYET
— ZOZE. BERIEEEINS5FHE IDL ZHAMEDODNESIIENLZINTT,
{5l : mycat[0].name="NGCO0000’ & mycat[0].ra=123.456 ... mycat[n-1].r_mag=0.0
e ZCZT.mycat MEEAXRT.NDEREFDOD7L—TY,
— TNEFNDER n XL T, name, RA, DEC #E D BRI EIE. XEHATHE
LTWET, ERDEIRDEHMN. [LI(EVFR) DRIZAEET,
« (X, b _r_color=mycat.b_mag — mycat.r mag & print,b_r_color[0] & ELET,
BEREDDEICIEN—FRILADPOEVTT A, Ghn([EEETIL, h42A
JEE(ELSEY, BB ZRIMIZEICLTINSD T, EFITY, 64



nf 'ﬂzﬁﬁd)) %?ﬁ‘:

o XKIEXBALGEOAATT,

|I
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o FobMELI=LVAAN,

— M ADTOT S LEFDD,
« TLTHIE. -
— E_*)J( %EIJ' L/T:.%E%%o)ﬁ\il'&)n)bﬁh\EL\&IL\L\i—d—O

— IDL O RZEZFEYEL LD, (WERYIZLVET)
o {OLEMITMEALI-LVAAN,
— EHTAEY BRI EATLEOHEAEHLE - #EYRLE
DT, PL DDA LEITFTLIEELY,
— BIIL—FUIbET NI DY SINIL, LKL THE
M- RELTOTSLMNTEET,
— VT DELWT AT SLFELI LR, BEIHLET,
- ER{EIF2D K,
o Array RICTERZHF-BY. EMERMICOAVIERT . GE 66

IO




O

 IDL [XAEETIEHYFEH A,
— FAIT S THERMIZ IRAF ZE>TULVET , Splot &Y,

- DFEMEAELE TS

LY

« EXRKIFIELRILDIL—F2I1L IDL NBEETY,

» IDL [ DR XAERTHEHEAFTT . =&AL

— EHMNDIFREN plot

— T—2A® interpolation/fitting ZLE D . FFNIE,

-

— $FRGHRET IR, "R A EDMRET - TRAED TR ED

— RE7EX X Catalog AL

1L

« where B#IM B HEFHIE !

c LOEXNBEEERMTT=LVAAN,

— ADC D7 r—HMZEZ

TLIZEbY,

- COBEENRNDEARNGET— /w7 (X A)) L REG,
— TOMZEATE. ADC RV IDRFETERZIZSY



PHOTHED
S B m

o Lulin EEZFEAHRRER (7
FO—/\2R)
« MOIRCS 7¢t#® (zJ500)

YAV

68



Ee 1 Lulin {18 T —2 884

e BERRKE Lulin 1m L2 ETERISH =88
NGC 1xxx E{& D fE AT NI

— http://www.lulin.ncu.edu.tw/lot/

— PI1300 145, CCD 1340X1300

— 2 or 3 shots per filter, with telescope dithering
« IRAUk

— INEUHh R ERE RV, BRI IRG EE

— bad pix 4> cosmic ray Z#t[157=8. telescope dithering
’E%Tﬁﬁo t=1=L. 2~3 D &,

- F—DFZBETOIOVLEHY,

75

— KWEAIT—%2, RIVVERR D E & i pEI DA

— EAIRAA :NGC1xxx 69




. LIt FRFT DR

— ObsJi,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[i]=median{(obs][i,n]-dark)/flat[i]}; DC offset ZZL5I<,
— 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.
. BHT—4
— BEROSF—VER (as dark)
— D dome flat (filter &) (as flat[i])

F: EREIE IDL 3GETE WL DO TIHGL BT ORNZ RIS TI . 70
“7 I IDL TIEEGEIS—HDTHEAFE A,



BEHh 77 MIL—&

LULIN [B,R].fits: #R;Al4£ T —4

— B.fits: B band, R.fits: R band

— 27t FITS

FLAT [B,R].bs.fits:k—L75 vk

— A3y . BIAS ALIEFH
DARK_[100s,200s].fits: 100/200s % —%
— R IIEEH

[B,R].Ist: FITS E{& & ZaLT=7 R¥—
[JRRIT7A4IL

71



il R EROERZE L,

R & RIE &3 %. IDL [ZFRAHIAH,

— Atv ZE-> T, TOEBZRZRTE L

— FITS ANy& —%5i 4. exposure time ZHEZRE &,
Flat [B[{8% . IDL [Z3E&A 8,

— Flat D{ED#ETE (FEH., 2B ZEKRD K,
Dark [E{&% . IDL [Z5R&AAD,

- REBLGLEHBRIOA—IU%FFESITE,

— FFRIZ, MEHEZKRDH KL,

Dark ZL5|NEEH K,

Flat Zl U%WLLEE’E'EJ:

Sky DB EEZ KD K,

S<y %%ng“_fo 72




O

O &,

- ENETNDOIMDERIZDONT RALEZFESTL,

BRI K,

LEEZ—DEV., TDOEE ([x,y])& ATV TXK

- LFEDERE ATV TRT.RLEARICLEYZIL

TR TLWAEERERE &
E{&EEELHHE L,
ATV TTEEBZTHRIEE &
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EZEDOY ? 1

FI EFTREOATULZIT ST BRZELI DS,

SELEIN-ATURE AETFAILELTIZAILIZE
EHTHL,

— NYPRAR—RIT, WEMNFIRTEDHEII,

/

LD DE#MEF-=YL T ABIET 5, I2&A L.

- IPALRETOEEENTIC. TRITT B,
« RIZBOT7AVIZHUTRCBAER B &312,
~ SIN—FUDHREEH TR T ROYTL—F D
AV TIRELTENT .

* Print,moment(array) -> stat_result=moment(array) &#{E S5,

FEFOREMBEE YD IL—FUELELTEZTET,

— AET7AILD—EEYIYE->T. procedure EL TH=IERR
DAHHNEZEMT S,

« Flat {L18% . JH3T0) flat subroutine &35, &, r




EEDOY ?2
o UF-EREZLGHEDETIE.SRTTLAZEETRT S,
o RXEAIEMRIL. CHOLVDIEEMNIFREALE,
— 2RITEED xsize, ysize ZFFAR5B,
* Help,image &E7=[Z print,size(image)
— Fltarr T3RFTIAZIEER (R EMNEEEA) 216D,

« Image3d=fltarr(xsize,ysize,n_frame)

— MRDFITS T—B2R;tDI74/)VE&A T, SRITTLAIZ
HBINT D, BIA IR,

 Frame id=0
* Image2d_tmp=mrdfits(flename[frame _id])
« Image3d[*,*,frame_id]=image2d_tmp
o TODOTHKE.
— E{&®M de-dithering 4> stack AYtL 1591y,
— Frame #iMEHo1=EZ(2H ., JMILLPT LY,
— RIEENVUTILT, BN YT, 75




TN\ ARO—RERRE

EDOHIEZE . Gaussian fit TRDO L,

E{E D F% . average JLIEE median LD
WA TITL. EVVZEEAR K,
D T4)LF— (B, Ha-ON, Ha-OFF) £+51,

— DT EF—TONEFEE, BRGEZFE-T
AI74ILA—DAE(Z{FEIVET =,
— Ha-ON, Ha-OFF . B EEITFERS

F

76



KFXHLZER IDL TR

(A4, HFr. aAVR)
« Mrdfits (idlastro)

— FITS file Z#8EL . B %A AL,
— Lulin T—%% float TiAHTIZIE, Mfscale AT a3V HBNE,

* FITS header L, RIEFICERYEHE S,
— Lulin T—4 DB & . extension number=0 #(EET 3L,

« 2RTTLLED FITS, RILFAORTa2 FITS, FITS binary
table £ X195,

- ETHIHFEE. mwrfits
« SXPAR (idlastro)

— F—J—F%3EEL. FITS header "o RIBZEZWMYH T,
« Atv (atv library)

— 2RJT array ZEEIZERTRT 5,

—DsS9 DL, RAKEA AT TA4TIZEEOIRE,

— ‘/block’ option ZDIFHiWLNE SFELEMD LN ELH D,
« EMLLEEoT=5, atv_shutdown A< RZEIT DI &,




Moment (IDL intrinsic) ’D’D%
—EETLAIZRL. 1y, variance ED#EHEESTE T S,
— #ETBARIIIZLNANAHSD T, idlastro ZBkO TH D E
mAaLLY,
Median (IDL intrinsic)
— EEELE=7LAIZxL, median {[EZFTE T 5,
— 2R EDIBEE . median 51 E 3 % axis (dimension)
HETET HFEMNTEE,
Total (IDL intrinsic)
- T7L1ORBZRLHHE S,
- 2RTULDIZEIX. ELHHHE S axis (dimension) 15
ET HEMNTTEE,
Shift (IDL intrinsic)
— PULAZ=EELE-EE TV ISE S,
« DOREIT pixel BEA (BEIZES)
— Sub-pixel shift [ZfhDVT+T, 78
« YIJMLTEATLE ERIL., FAIIZ wrap S b,




DOE
« Size (intrinsic)
— array DR RGFEHREWMYH T,
- Xsize, ysize 72 E D dimension &%k

* Float, string & D . type D1ER.
— Type 1&#&L T Undefined &% 5,

— Help THLRIHREIERMFoN D,

e =L ERAEEICRIRINBEZITEOT, 709 5L0D
P TCIEELIZLLY,

o TINYTIZIXETHET,
 Fltarr (intrinsic)
— fICB LR (dblarr 72&) BHY,
— float DHZ (R HMNEEEO) array Z1ES,

- Image=fltarr(xsize,ysize,n_frame) % &,
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D=

* N_elements (intrinsic)
— 1R tArray DRESZFHR S,
« 2RTEBDGE X BEREOBHNIF-OTLAD T, ETE,
 GAUSS2DFIT (intrinsic)
- 2RFTER(TLAEHIRT1IMT B,

— Fit EI{& (7L 4) &. fit parameter AVIF>TL 3,

e Gauss B 71vrT0ISLIE. ZLDIEEAH DD
T.ZH0HIELTH T,

— Gaussfit 1R 7AvcD Ty
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=B 382 -MOIRCS 7 YLE2 AT

https://www.subarutelescope. org/Observmg/Instruments/MOIRCS/lndex.htmI

* MOIRCS 2 HE—NIZKS. BEZFEH

— zJ500 grism (0.9-1.6um) (H band ®—#Z &)

— Hawaii-2RG (HgCdTe) 2KX2K x 2 chips

— Tycho £ (BB T# M HH T spectral type H* known)
o IRATL

— MOS mask {£F

— Sky = OH lines (F5THL, D HHARIEIL)

— Nod observation (dithering along slit)

» Apos and Bpos
« Skysub by Apos - Bpos
— Dome-flats

* Flat (B 7 TE%,
* Lamp-on & Lamp-off

— A —YEREL (on-off EEIZKY. BETELSIE)




FEFT DR
(A-B pos method)

JIESC (IDL OICEIZTEHML TOHEEA)
— 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])=AsubBJ[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]-obj[L,n]=AsubB’ [L,n+1]
— Extracting (or shifting)
« Extract{AsubB’ [L,n]}=obj[L,n] --- (n+1) DERH % &<
. Extract{AsubB’ [L,n+1]}=obj[L,n+1] --- (n) DERHERR<
— Stacking
« <Obj[L]>=<obj[L,0]+obj[L,1]>=(extract{AsubB’ [L,0]}+extract{AsubB’ [L,1]})/2
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A7 IL—&

« FRT—#
- EHDEAIFDIRERE,
— Chip 2 D& EF,
o RIKRRTKIL: OBJ1.fits,OBJ2. fits
— Apos: OBJ1, Bpos: OBJ2
+ F—L735vk
— Flat (lamp on) X 10: FON1 ~ FON10.fits
— Flat (lamp off) X 10: FOFF1 ~ FOFF10.fits
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282 :MOIRCSOMEBEZED 1R
TCANIRILEES

Object E[{& (2#1) Z&Fw A2,
— ATV TRRLT.BEEDR)YrERDITHE,

Flat (ON) & 10 # IDL [Z&tHA 8,

Flat (ON) Z& L T1#DE LY SIN flat Z2z4E,

— Median 2L T,

Flat (OFF) HE#kIZ& Rt &,

Flat (ON-OFF) Z{Et,

A-Bpos EEZ1EY). sky ZZL5IIT,

Flat field #1T%,

— FLAT (ON-OFF) ZFI € &.

— ATV T.OH WIAENEDREEELSIT-IERE X,




D=

A-Bpos EET. EDQOARINILAY EEE ATV T
af X . dithering EB&f (pix unit) Z3K&H Ko
De-dithering & K&,

— Dithering EBEEED 7372+, A-Bpos EfEZL TR K,
E{RE X2y &,

— 2LDZLDO T, BEfIELEHETEKLY,
FNENDRAAVTERNS, HEBEITEARIMLDGE

A

YU

Y

njyca

HLB{EEZEMARIZCELHHE T, ARITNLE

1T ietE &,
.« BEIFAETTA. BATIEERMMIZZSVEN>TLENET ., 20
LY n%E . KR EREEIZCEEELEDLEET,

— 2D1RTARINLZET AV &,

e 1L I X ESEILOATERLY,
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KRBGFER IDL aTUR
EEOIN RS

Plot (intrinsic)
— Plot,xarray, yarray
 Xarray, yarray &+1.RJt array
— E(F2RTL EDEETE plot (XEI<KH. plot FERITEBRA
KA MBIELD T, BEIDTELLY,
— Oplot,xarray2,yarray2
* Plot D LIZRIDTST7EEZRT,

— ML loadcolors (ELVS9MER procedure) Z5E
TLTHLE color=1 (2, 3, 4,... 1AL THT) THE

— Psym=1 (2,3,4,5,... £t88 L THT) T. plot symbol
(mAH, L ]R.GEE)DEDHD,

— ZDMh., ERA LS, TAOVRL DR ED S BN A
TJoavmHpbdDT . R-aTFIESBODIE, 86




D=

Readcol (IDLASTRO)

| TX R ID7ALILDAFIZIHEELT. £
DRBEBZFHAIAT

— String T% float THFHEDHS
« TH—ILEHNDLIETET S

— ASCI

- &St

49715 & (& forprint (IDLASTRO)
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VAV Z o= b &3
 Flat ® BL& 1% median & clip-average & ALY
THEY. ELVZRETHE THREE &L
« ENME (Y FEAE)Z gauss T4 YR TKOH K,
» FLAT O &R EZEH ZEE &£,

— HJIIL—F1k,
— DR T7MIEFHRAT, FRIZEDNIE,

« ZRIAMRICEATZ2RITRAFZRICSHLT, &Y
ﬁ@l@@]‘)ub?’i%é‘ :.I:El'ti'

- BHFEHEHFETIRLTLIZELY,
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THE END
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EDEREIZ
g \G)E}l:j'bg‘ JI Ofﬂbo 0 O

IDLASTRO library —z{ (&, tar T web M- TI6H

nNEYJ,

Atv [£ ATV @ site oA O A—KTEFET,

Practical IDL programming @ web [Z%. library —
= (PIP_Library) A\ tar TEWLVTHYET,

FNFnAH>oaO—KLT,

LTIy,

®RIL T, IDL_PATH %@

— .cshrc M#mE L. source .cshrc =,
T—3DNEFEI/YAETNILITHNREL AL, ADC

AZYIITEEMNITTELY,
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