
NAOJ/ADC IDL ǓƤ"Ǜą (2016 Aug) 
IDL O�ƐƧɪɝɵɪ 
�Ąʣˇʝǀġŧ 

IDLǓÁ 
�²ȕ	 

ASIAA ˋmŔˌ 

1 



ȅƷɧɉćɼ 
•  IDLɫɀRSI(->ITT->Exelis Visual Information 

Solutions -> Harris Geospatial Solutions)ˋɥɛɪǘ�
�Ť¿ˌɪyxɤɘɁ�²ɫËɻɥɫɆɠɔɆȒ0ɧɎɀ
ȇȊɛɪ�ɪR/ɪø-ɶiɐɣɆɲɚʂɁ 

•  IDLɨƣŤɫŚɆɪɤɀIDLɪ¥#ɫɖɲɚʂɁ 
– �²ɫːʽˇʕˇɥɖɣIDLɪƭɔʁǊǕɖɣɀŰɔʂɨɉ^ɵ
ɖɲɘɋɀǙɠɣɎɾɧɎɣɶƘİɤɘɁ 

•  IDL ɪʿʆʚ˅ʘąɋȭɆɥɆɇƯÞɫɀŻɫiɐ�ɐ
ɲɚʂɖɀɦɇɨɶɤɌɲɚʂɁ 
– ęOɫ ADC ɪʽˇʕˇɥɖɣ IDL ʁ+ŧɖɝɻƭɆɤɖɹɇɁ 

•  �Íɪ IDL +ŧť�ɨɡɆɣɫɀADC ɪʘʝʠʮɥų
ǑɖɣɎɞɔɆɁ 
– �²ɫ ADC ɪƗ{ ũɨȒ
ɖɣɆɲɚʂɁ 2 



ɧɨɫɧɎɥɶeƦė 
•  Practical IDL programming 

–  By L. E. Gumley (MORGAN Kaufmann ŭƲˌ 
–  ǞɉɘɘɵɁːĀ¦ɨːH»9Ɂ ¥12641 at Amazon (¥8103 Ɋɻ5�ɼ) 
–  ʽˇʢʅˀʢʅˇɶŁɋRɆɣɆɣɀ+ɈɽɁ 

•  On-line IDL references 
–  http://www.harrisgeospatial.com/docs/using_idl_home.html 

•  IDL Routines or IDL Language ɞɐɤƭɆɁ 
–  Linux ɪʝˇʷʦˁˋʖʈˁˌɊɻ ‘idlhelp’ ɤɶɀpɗɶɪɋƸɻɾɽ 
–  Google ɤĪƒɘɾɬɀȨ$xɋ²ɱɦKɣɎɽɁ 

•  jɆʪˇʗʾ˅ɪŞɶ�ɆɋɀHarris ɪʳˇʗɧɻęĈɁ 

•  CoyoteȻs Guide to IDL programming 
–  By David Fanning 
–  http://www.idlcoyote.com/ (ʄʥ˂ʘɋ�ʀɠɝĳı) 
–  Web �ɪ tips ȚɶȠŮɆɁ 

•  Ɛ��˖ 

•  IDLʰ˃ʑʿʷ˅ʑAȏ―�ĞįØɊɻ3Ķ>ʑʿʮʅʠʐʘ*ç
ɲɤ― (KSŤµ¡ȏė) (!ƱȰɝɞɖ) 

–  ɲɔɊɒʂɧĞɋČĞǋɤŭ�ɔɾɽɥɫɁɁɁɘɬɻɖɆɁ 
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ǓƤF¨ɪ�Ĥ 
ȹ OƐƧʓˇʘɪǓƤȰȱȲȰŚɎɧɠɣɖɲɆɲɖɝɁ�

Ⱦ  �}ɪǓƤ"˔ɺɼ¤ǡůɧǓƤ�
Ⱦ  �ĄȰȴȵȸȷȰˑĶ>ũ;ǀġʄʰˀɯɪ×ŧʁØȤɨɁɁɁ�
Ⱦ  ƕ�ÍɘɏɨɀƪɻɪǏȧɨŌɊɚɽɺɇɨɁ�

ȹ  ȵȳȶȰ�ŸˆşÓɪɉɔɻɆ�
ȹ  ȵȳȶȰɪşÓʁŌɊɖɝʰ˃ʑʿʷ˅ʑ�
ȹ  ʣʪʠʑɪ�Ÿ�
ȹ ʔʯˁˇʟ˅_�
ȹ ¤Ƥ�
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IDL ǁǋɪşÓ 

•  IDL ɪ�Ÿɪ�ŸɪÑƤɤɘɁ 
•  IDL ɪşÓɋŌɊɚɽʄʰˀʒˇʖʾ˅ɥɫ˖ 
•  ʎˇ˄ˇʥ 

– ɃǞɄȭƐǁǋ 
–  Interactive Data Language 
– Data Visualization Tools 
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IDL ǁǋɪşÓː 
•  ʆ˅ʝʰˀʝ 

– ĦǤɧʰ˃ʑʿʸȐŭť�Ɂ 
– ɝɞɖǳÀɫǷɆɁ 

•  ʄ˂ʆǁǋ 
–  IDL ɨǎɳǨʂɤɖɲɈɬɀ 

•  FITS ũ;ɶ jpeg ɶʄ˂ʆɁ 
•  FITS table ɶ ascii table ɶʄ˂ʆɁ 

– ʄ˂ʆʁ+ɇɥɀ 
•  ʰ˃ʑʿʸɋLɊɼɷɘɆɀƸɷɘɆɁ 
•  ɷɼɝɆJŤʁɛɪɲɲėɐɽɁ 

– ʄ˂ʆɪʔʯʘʐˀʰʤˋʆ˅ʣʠʐʘˌʁJŤɘɽɀɥ
ɆɇįØʁŤǀɘɰɖɁ 

•  ÇXɧʣˇʝJŤǁǋˎʣˇʝƴŹ 
–  C -> file output on disk -> gnuplot ɤɫȟZŢɁ 

•  Python+NumPy+Matplotlib ɨǪɆɊ˖ 6 



IDL ǁǋɪşÓˑ 
•  Procedure/Function ɫ ascii file ɤȂ¹Ɂ 

–  ʓ˅ʫʆˁőɳʰ˃ʑʿʸ or ¤ƲÉÂ (.exe) ɫɀ�
Ğůɨ �ɖɧɆɁ 

– ��ɪʰ˃ʑʿʸɶɀBɣǣɋǎɵɽɁ 
•  ʓˇʥF¨ɫɀBCȐɁʯʿʠʐʴʠʐʘJŤɫɀɧɆɁ 
•  ��ɪʰ˃ʑʿʸʁþƭˆ×ŧɖɣŌɊɘɁ 

– ķɖɆʰ˃ʑʿʸɫɀɲəʨʠʤɤöɘɁ 
•  ɘɰɣɫʋ˅ˆʹʺˀJŤɁ 

–  ʹʺˀȆˋƁĭůɨɫʹʺˀǳÀɶˌɋʨʠʐɨɁ 
•  ʹʺˀɫlƨɧȓɼ�ǄɖɲɖɹɇɁ 

– C.f. IRAF ɤɫ file I/O ǳÀɋ (disk ¨Ȇɶˌ
ʨʠʐɨɁ 
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IDL vs. IRAF 
•  IDL ɫʰ˃ʑʿʸǁǋ 
•  IRAF ɫǀġť�ˎǗÅɧʖʈˁ 
•  IDL ɫʹʺˀʲˇʘ 
•  IRAF ɫʮʃʆˁʲˇʘ 

– Ƙģɫ	čʮʃʆˁɨėɌǨɴɁ 
– Ķɪˁˇʟ˅ɫɀʮʃʆˁʁǎɴéɊɻ�ɲɽɁ 

•  IRAF ɫƭɎɶÝɎɶʯʿʠʐʴʠʐʘ 
•  IDL ɫ&˂ʲˁɪˁˇʟ˅ɲɤʩʠʎ˅ʑlƨ 

– ĈɖɆƵơɪĈɖɆǀġêňɶ*ɾɽɁ 
•  IRAF ɫŚ< (NOAO: �Ąm) 
•  IDL ɫĚą (RSI->ITT->Exelis…: {R Ĭ) 

– ɝɞɖŚ<ɪʡˇˁˆʓˇʥɋK}ɠɣɆɽɁ 8 



IDL vs. C (ż¡íƳǂƈɪ�o) 
•  ʓˇʥɪǎɳɷɘɔ˔IDL = 100 X C 

–  C ɫɛɶɛɶʖʘʢʸȐŭǁǋɁ 
–  C ɪȽʵʆ˅ʝȽɀȽ*Ƚɀȼ&ȽȰɧɦɫɀÖɾɲɖɹɇɁ 

•  ÖɾɲɖɝɁ 
•  Printf ɤÜʂɞē�ɋæɊɖɆɁ 

•  ʣʪʠʐǳÀ˔IDL = 100 X C 
– ʆ˅ʝˇʰˀʝɧɪɤɀʣʪʠʑɫɥɣɶĮɁ 
– ǇƲȋǌɨɺɽʓˇʥɪʄʠʰʣˇʤ*ĬɶɀĮɁ 

•  ǂƈǳÀ˔IDL = 1/10 X C 
–  IDL ɨǳÀʁłɵɣɫɆɐɲɚʂɁ 
– ęƕêľ˔ȭǳ_ɘɽˁˇʟ˅ɞɐ C ɤėɆɣɀɛ
ɾʁ IDL ɊɻvɭKɘɀɥɆɇíɫɅɽɁ 

•  ƪLɤ+ɠɝ�ɫŚɆɋɀɝɲɨƸɽɁ 
–  SDSS L@ʣˇʝJŤʫʆʰʿʆ˅ɀɥɊɁ 9 



ɒɾɞɐŵɠɣɆɾɬǎɵɽˈ 
IDL ĄňɪşÓ 

•  OÔƧǓƤ"ɨKɝĉɫɀʘʎʠʰɖɣɎ
ɞɔɆɁ 

•  ɤɶɀ¯ɖɫŭƸɋɅɽɊɶɁ 
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�Ą�ɥ®Ą� 

•  BɎȒ0ŚɖɁ 
– ɶɟɿʂ String ��Ɂ 
– 4�ɪƸɷɘɆėɌĉɤɁ 

• Żɫ®Ą�ōɁ 
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0 ɊɻĂɈɺ 

•  ũ;ɪ¶�ɪʓˇʦˇɫɀ 
–  IDL ɤɫ [0,0] 
–  IRAF ɤɫ [1,1] 
– DS9 ɷ SKYCAT ɫ [1,1] 

•  For loop ʁ+ɇɥɌɫɀ 
– 0 Ɋɻ n_elements(x)-1 ɲɤɁ 
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, ɥ ; ɥ : ɥ $ ɥ &  
•  Ⱥ,Ȼ: ɘɰɣɪ argument ɪ`MɼɁ 

•  	ūɺɎ+ɇɁ 
– ɲɝɫɀarray index ɪ`MɼɁ 

•  Ⱥ;Ȼ: ʓʹ˅ʤƲɁ 
– 	ƬɨɀƲɪȤɨɡɐɽɁ 
–  ɖɊɖɀƲɪęÍɨɡɐɣɶƭɆɁ 

•  Ⱥ:Ȼ: array ɪ index ɪƊ�ò£ 
–  Image[1:10,10:20] --- �Ɍɧ image array ɪɇɟɪ 

x=1~10, y=10~20 ɪʔʯˆʄ˂ʆ 
•  Ⱥ$Ȼ: ƶĂɪƲʁːƲʓʶ˅ʥɥɖɣ+ɇēɪɉɲɗɧɆɁ 

– �ĞɫɀːƲːʓʶ˅ʥ 
•  Ⱥ&Ȼ: 	ƲɨƶĂɪʓʶ˅ʥʁėɎēɪɉɲɗɧɆɁ 

– �ĞɫɀːƲːʓʶ˅ʥ 13 



[ ] ɥ ( ) 
•  [ ]: array ɪÁĲˋʆ˅ʣʠʐʘˌ 

–  x[0]: x array ɪęOɪF¨ 
–  y[0,10]: y array ɪ x=0, y=10 ɪÁĲɪF¨ 
–  image[*,*,1]: ˑĶ>ũ;ɪʘʝʠʐˆʎʼˇʯˋ˒Ķ>ˌɊɻɀ
ːūűɪũ;ʁîɌɞɘɁ 

– ɧɦɧɦɁ 
•  ( ): ʔʯˁˇʟ˅ (function, procedure) ɪ argumentɁ 

•  ɲɝɫɀĂ¡ɪǂƈȡ¾ʁŹɘʌʠʓɁ 
–  Y˕fˋxˌɧɦɁ 

•  ȟ»ɨjɆʪˇʗʾ˅ɪ IDL ɤɫɀ( ) ʁ array ɪ 
index ɥɖɣ+ɠɣɆɝɝɵɀjɆʓˇʥɤɫ x(0,10) 
ɧɦɥėɆɣɅɽ�oɋɅɽɁ 
–  ɒɾɤɶ\Ɏɋɀɉ^ɵɤɌɧɆɁ 

•  Ő�ɪ>Ɂ  14 



&& ɥ AND, || ɥ OR, ~ ɥ NOT 
•  ȚoɪǒŤƀɧɦʁƴɘɪɋɀ&&, ||, ~ 

•  Ƀʲ˅�ɄʁÙɆKɛɇɁ 
–  IF Ąɤ�ŧɁ 

•  ɶɖ A Ɋɡ B ɤɅɾɬɀɒɾʁ¤Ʋɀɧɦɧɦ 

•  ʬʠʤb%ɪǒŤƀɧɦƴɘɪɋɀAND, OR, NOT 
–  ˑʬʠʤɪǂƈ, 

•  000 AND 111 = 000 
•  000 OR 111 = 111 

–  Where Ąɤ�ŧɁ 
•  A Ɋɡ B ɪğ�ʁŕɝɘʆ˅ʣʠʐʘʁłɵɽɀɧɦɧɦ 

•  ƗȬůɨɀwhere Ąɤǌɠɣ && ɧɦ+ɠɣɖɲɆɀŁɢ
ɊəɨʣʪʠʑɤÜɴɒɥɋ�ɆɁ 
– hɼǼɈɣɶ8śĺɖɆó\ʁŹɘ�oɶɅɼɀŁɢɌɨɎɆɁ 
–  where ɫşQɀɥVɼMɠɣƻɈɣɶɀ�LzȧɫŚɆɁ 15 



EQ ɥ =, GT ɥ < 
•  EQ, GT ɧɦɫɀŀǦŘƈ�Ɂ 

–  IF Ąɧɦɤ�ŧɁ 
•  IF A GT B then… 

•  = ɫ�AĄɁ 
–  A=B ɧɦɁ(A ɨ B ɪF¨ʁʓʭˇɘɽˌ 

•  <, > ɫşļɧŘƈ�Ɂ 
–  A = (B < 5) ɧɦɥ+ɇɁ 

•  ɶɖ B ɋ 3 ɧɻ A=B=3 
•  ɶɖ B ɋ 10 ɧɻ A=5 

–  Index ɪƊ�ò£ɧɦɤ+ɇɥ/RɁ 
•  A_cut=A[b > 0:c < (x_max-1)] ɧɦɁ 

–  �ɨ b ɷ c ɋ A array ɪ index ɪƊ��ʁò£ɖɝɥɖɣɶɀ
ʉʿˇʁ}ȀɤɌɽɁ 16 



ȼȰȼȰɥȰȺȰȺ 
•  ɦɟɻɶȰȼstringȽȰɪƊ�ò£ʁɘɽɶɪɁ 

– ɝɞɖɀȽȽȰɫşļɧŧǱɋɅɽɪɤɀȻȻȰɋɉɘɘɵɁ 
•  ,Ɉɬɀstring ɋĂ�ɤ�ɲɽ�oɀzȧɋŭŦɘɽɁ 

–  IDL> print,'0a' 
0a 
–  IDL> print,"0a" 
print,"0a" 
         ^ 
% Syntax error. 
–  IDL> print,'aa' 
aa 
–  IDL> print,"aa" 
aa 

•  đɒɾɤÜʂɞɒɥɋɅɽɁ 
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variable ɪôɽɲɆː 
•  ɅɻɊɗɵ£ƣɘɽÕƷɫɧɆɁ 

–  C ɪıɨɀęOɨ define ɘɽÕƷɫɧɆɁ 
– ʆ˅ʝʰˀʝɞɊɻɁ 

•  �AɔɾɽľȖɤɀOɵɣ£ƣɔɾɽɁ 
–  Variable ɪʝʆʰɫɀ�AųêɨɺɠɣńɲɽɁ 
–  A=1 -> A ɫ integer 
–  A=1.0 -> A ɫ float 
–  A=fltarr(10) -> A ɫ float ɪ array (size=10) 
–  A=Ⱥ1.0Ȼ -> A ɫ string 

•  Variable ɪʝʆʰɫɀIǄ£ɤɌɽɁ 
–  A=1.0 ɪÍɨ A=Ⱥ1.0Ȼ5ɥǼɇʝʆʰɨIǄ£ɤɌɽɁ 

•  Ƙģɫ A ɫ string ɨ�ʀɽɁ 18 



variable ɪôɽɲɆˑ 

•  A ɋɃ£ƣɔɾɣɆɽɊɦɇɊɄʁʰ˃ʑʿ
ʸ�ɤǐɰɽɒɥɋɤɌɽɁ 
– Undefined ʁ+ɠɝ IF ğ�L³ɀɧɦɁ 
– Procedure/function ɪʋʰʖʾ˅ɪĚŚɪP
£ɧɦɁ 

•  IDL ɪʫʿʹˇʝˇVÈɫˁˇʙɧɪɤɀ/Rɧ
gȠɀŐ�ɪ>Ɂ 
– ƙ	ůɧwqňɷɀʔʯˁˇʟ˅ʁ+ɠɝ variable 
ɪăŤɀɧɦɋɉɘɘɵɁ 
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Ă�ˋʄ˂ʆˌɪǂƈ 
•  �ĞɫɀɲɠɝɎĔǲɪáƻɤɁ 

–  +-*/^ 
–  alog10(), sqrt(), sin(radian) 
–  A^2.,10^-3 
–  3*(1+2)=9 

•  Ă� -> ɃĂ�ɪʄ˂ʆɄɥɖɣ+ɠɣɶɀpɗɨ\Ɏ 
– �ǃɤɀA ɫʘʌʿˇɤɶƭɆɖɀʲʐʝˇɤɶƭɆɖɀʆʹˇ
ʗˋˑĶ>ʄ˂ʆˌɤɶƭɆɁ 

•  ,˔sqrt(A) ɫɀA ɪF¨ɋɛɾɜɾɘɰɣ¼ĉĨɨɧɽɁ 
•       A+B ɫɀA ɥ B ɪF¨ɋɛɾɜɾɘɰɣǟɖoʀɔɾɽɁ 

– ɝɞɖɀʄ˂ʆɪʣʅʹ˅ʖʾ˅ɫoɚɣɉɎ�Ɂ 
•  ƭɎɅɽʉʿˇɪ>Ɂ 20 



şļɧǂƈ 
•  (ɤɶɤɌɽɁ 

– ɤɶŁʁɡɐɣɁ 
–  IDL ɫưɟəɨʰ˃ʑʿʸɫƛɆɣƲɎɁɁɁ 

•  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 
– ĄkɫǁʀɾɽɋɀɒɾɻɫʉʿˇʘʤʠʰɤɫɧɆɁ 

•  Warning ɪìɆɁ 
•  ɇɲɎŌŧɖɲɖɹɇɁ 

– ǯɨɀarithmetic error ɫȥKɘɽɪɤɀɅɲɼŁɨɖ
ɘɍɽÕƷɫɧɆɁ 21 



ɺɎ+ɇɀĂ¡ȒĂ 

•  Total 
•  Median,mean,stddev,variance 

–  Moment ȒĂɤ	ŭɁ 
•  Sin/cos 
•  Max,Min 
•  Finite 

–  Argument ɋĚZɧĂ�ɊʁǐɰɽȒĂɁ 
•  ŚZɧĂ�˔Śȓ�ɀŚȓ®ɀNot A Number (NAN) 

– ŵɠɣɆɽɥß�ɥ/R 
•  Mask JŤɨ×ŧɤɌɽɁ 

–  1 or 0 mask ɤɫɧɎɀ1 or NaN mask ɥɘɽɁ 22 



ɝɲɨ+ɇɀĄ�NȒĂ 

•  Strcmp, strtrim, strlen 
–  IDL ɪż¡ǂƈɤɫɅɲɼÕƷɧɆɤɘɋɀ
ɝɲɨ file I/O ɧɦɤÕƷɧ�oɋɅɼɲɘɁ 

– ɅɲɼÇXɤɫɧɆɤɘɋɀ	ǲɼɪɒɥɫK
ĠɲɘɁ 
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Array ʁ+Ɇɒɧɛɇ 
•  ːĶ>˔A=[1,2,3] --- 3 ƷƑʲʐʤˁ 
•  ˑĶ>˔B=[[1,2,3],[1,2,3]] --- 3X2 array 
•  Ɗ�ò£˔a[1:2], b[0:1,1:2], c[*,2:5], d[2:*] 
•  ʄ˂ʆʆ˅ʣʠʐʘɋʄ˂ʆ 

–  E=[1,2,3,4,5] & f=[0,1,2] & print,E[f] 
–  E ɪ 0 ūűɀːūűɀˑūűɪF¨ɋƴŹɔɾɽɁ 

•  Help ɤƘģʁŷɊɵɺɇɁ 
–  IDL> help,a,a[1:2] 
–  A               INT       = Array[3] 
–  <Expression>    INT       = Array[2] 

•  (A+B)[0:2] ɥɆɇíɶɅɼɁ 
–  C=A+B Ɋɡ C[0:2] ɥɆɇßuɁ 

•  A ɥ B ɪʣʅʹ˅ʖʾ˅ɋɅɠɣɆɧɆɥɀɛɶɛɶǟɚɧɆɪɤŋßɁ 24 



Where ʁ+Ɇɒɧɛɇ 
•  ɃIndex +ɆɄɨɧɿɇ 

–  For loop ɤ array F¨ʁʘʎʻ˅ɖɧɋɻ IF Ąʁõ
ɐɽɪɫɀjɆɤɘɁ 

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 Ŏɫɀ�ǃɥpɗɒɥʁĶɪ2ƲɤɁ 
bad_index=where(image LT -100) 
Image[bad_index]=!values.f_nan 
•  Ƀʲ˅�Ʉʁʆʹˇʗɖɧɋɻɀwhere ɪɨğ�ʁėɌǨɴ
ɞɐɁ 

•  Where ɪƭɔɋLɊɽɥɀĹɵɻɾɲɚʂɁ 
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ę&ȓŵɠɣɉɌɝɆ 
IDL Fȁʓʶ˅ʥɀȒĂ 

•  ʄ˂ˇʁ*ɽ 
–  Fltarr, intarr, … 
–  Findgen, indgen, … 

•  ʄ˂ˇʁǐɰɽ 
–  Where 
–  Size, n_elements 
–  help 

•  ƘģʁƴŹɘɽ 
–  print 
–  Plot (oplot) 
–  (Atv <- ɒɾɞɐ�ȁ) 

•  Procedure/function ɪ
ʎˇ˄ˇʥʁǐɰɽ 
–  Keyword_set 

•  ʣʪʠʑ 
–  Message 
–  .reset 
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ŵɠɣɉɌɝɆ�ȁfunction/procedure 
•  IDLASTRO (http://idlastro.gsfc.nasa.gov) 

– �Ąrɐ IDL �ȁˁˇʟ˅ƜĞ§ɁĪƒɷˀ˅ʐɶɅɽɁ 
– nſɛɿɠɣɆɽɋɀ��ɫʶʘʤɁ 

•  FITS read/write; ASCII table read/write 

•  Others 
–  Atv˔ 2Ķ>ũ;ʬʼ˄ˇ or ds9 for IDL. 

•  http://www.physics.uci.edu/~barth/atv/ by Aaron Barth 
•  ɟɹɠɥĵƨɋǟɼɧɆɋɀɧɆɥ��~ɽɁ-> ęǪʪˇʗʾ˅ʄʠʰɁ 
•  nĉȠɤþǴɔɾɣɀ×ŧɔɾɣɆɽɁ 

–  Loadcolors˔ʰ˃ʠʤēɪƮʁ£ƣɘɽɁ 
•  ęOɨKɣɌɝeƦėɨȚȌ 

–  Saveimage, pson (psoff) 
•  PS/PNG/JPEG dump of plot window 
•  ęOɨKɣɌɝeƦėɨȚȌ 

•  ʨʠʤɪrɒɇɨɆɽȐŭƧɨɀáǔɁ 27 



ę&ȓŵɠɣɉɌɝɆ 
IDL ǁǋɪSÐİǴ 

•  ğ�L³ 
–  IF Ą 
–  Case Ą 

•  ˁˇʰ 
–  For Ą 
–  Break, continue 

•  ʗʻ˅ʰ 
–  Goto Ą 

•  ɦɾɶƋbɧɪɤɀeƦėʁƸɣɎɞɔɆɁ 
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FORˁˇʰ, IFğ�L³ɨɡɆɣɀɶɇ¯ɖɁ 
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) 
 
•  	Ʋɤɘɴ�oɫɀif/for ɥpɗƲɨƛɐɣėɌɲɘɁ 
•  ¤ƲF¨ɋƶĂƲɨɲɝɋɽ�oɫɀbegin… end(for/if) ɤɲɥɵɲɘɁ 

•  If then begin … endif else begin … endelse ɶɺɎ+ɆɲɘɁ 29 



IDL ʰ˃ʑʿʷ˅ʑʁ�ɵɽUɨ
ŵɠɣɱɖɆ�ĥ 

•  ɒɾɊɻĞĩůɨ IDL ʁɆɗɼɝɆĉɋɀ
ɛɪť�ʁŗ9ɘɽɥɌɨÊɨƃɡɥÙʀ
ɾɽɀɟɹɠɥɖɝÞ�Ɂ 

•  ƪLɪŶƁ¦ɨèɠɣǄ£ɘɽɥɌɨɀÊ
ƃɣɣɎɞɔɆɁ 
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Ȑŭť� 
•  Idlde 

–  IDL Ȑŭ"źɋ*ɠɝȐŭť� (developing environment) 
– ƭɎɤɌɣɆɣɀàŧƧɶɆɽɋɀ�²ɫ�ɌɤɧɆɁ 

•  Żɪ¡Ŧɔʂɋ�U+ɠɣɲɖɝɁɝɞɖɀɷɵɝɻɖɆɁ 
•  ȐŭƧýúĵƨɋɆɿɆɿɡɆɣɆɣ/RɀɻɖɆɁ 

•  Idl ʓʶ˅ʥʿʆ˅ on ʝˇʷʦˁ + Ńŧʉʣʅʝ 
– ƋbˆƋ/ˆÕƷaL 
– ʉʣʅʝɫ Emacs + IDLWAVE ť�ɋɉɘɘɵɁ 

•  IDLWAVE: http://www.idlwave.org/ 
–  IDLWAVE is an add-on mode for GNU Emacs and XEmacs which 

enables feature-rich development and interaction with IDL… 
•  İĄɪƮ�ɐɀːƲʱˁʰɀɧɦɧɦĵƨ�ĂɁ 

–  Vi ɤɶ gedit (Linux Ƅĝ @ ADC ɪʣʮʊˁʤ) ɤɶɀɶɟɿ
ʂ OK. 

– ɉ�ɌɧƖɳoʀɚɤɀɦɇɜɁ 
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IDL ǝ\UɪǄ£ɥɀǝ\ÍɪŷǊ 
•  IDL ɪʆ˅ʘʤˇˁ: ʰ˃ɨ�ɚɽɁ 
•  .cshrc ((t)cshell ɪ�o) ɨɣɀIDL_PATH ɪǄ£ 

– ƪLɪ IDL ʿʆʯʿˀ path ʁǭYɚɺɁ 
–  Source .cshrc ʁÖɾəɨɁ 

•  Terminal ɊɻȺIdlȻ or ȺidldeȻȰɤǝ\Ɂ 
–  ,˔idl ɪ�oɫɀʓʶ˅ʥʿʆ˅ɤȰidl ɥ¤ƲɘɽɥɀIDL ʰ˃˅ʰʤɋKɽɁ 

•  castor:/asiaa/home/ohyama% idl 
•  IDL Version 8.3 (linux x86_64 m64). 
•  … 
•  IDL>  

–  ɒɾɤɀunix ť�Ɋɻ IDL ť�ɨAɠɝɁ 
•  ȼWindowȽȰɖɣɀgraphic ũȠɋKɾɬ OK. 

– ʉʿˇɋKɝɻɀX11 ɪǄ£ɨzȧɋɅɽɁ 
•  ʰ˃ɨųǑɚɺɁ 

•  bash ɧɦ�ɪʖʈˁɪĉɫɀǾÈɨƥǅɖɣɎɞɔɆɁ 32 



ʶʧʼʄˁɫɒɾɞɐ 
ʋ˅ʿʆ˅ˆʱˁʰʁ+ɇɰɖ 

•  Fȁ procedure/function ɫɀUnix shell Ɋ
ɻȺidlhelpȻɤɀɲɝɫĞ§ɪʋ˅ʿʆ˅ŝʁɀɦɇɜɁ 

•  http://www.harrisgeospatial.com/docs/using_idl_home.html 
–  ɥɼɅɈə Using IDL -> IDL routines ɞɐɤɺɆɁ 
– ɲəɫ index Ɋ search ɤöɘɁ 
–  Example ɋ/RɁ 
–  See also… (ʳˇʗɪę�ȁ) ʁɀɝɦɠɣɳɺɇɁ 

•  �ȁ procedure/function ɨɡɆɣɫɀɛɪʜˇʘʓˇʥ
ƪǣɨʱˁʰɋėɆɣɅɽɪɋã,Ɂ 
– ʞʇ˅˃ˇʥɖɝɻɀɲəɫʓˇʥɪ?ȤȁˋɞɐˌʁǎɴʲʖɁ 
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�ȁ function ɪʱˁʰ, 
;+ ɒɒɋʮʃʆˁɪ?Ȥ 
; NAME: 
;     MRDFITS; 
; PURPOSE: 
;     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) 
; ��ɀĞŞɪ IDL ʰ˃ɋʿʸɋƛɌɲɘɁ 

Calling sequence ɤɫɀʱˁʰŧɪşļɧƴǃˋIDL Ąňůɨɫǌɼˈˌɋ	ȁ+ʀ
ɾɣɆɲɘɁ 
•  ʌʏðÄ ([]: ʌʠʓFɫʋʰʖʾ˅ɀɪßu)ɀVɼƈʶˇʐ (A/B: A ɲɝɫȰBɀɪßu) 
ŋű˔ÕȢ vs. ʋʰʖʾ˅Ɂʆ˅ʰʠʤȰvs ʆ˅ʰʠʤˆʎˇ˄ˇʥɁ<- ÍɤǀǍɖɲɘɁ 

FȁȒĂɪ�oɶɀ
$ɝɼ©ɠɝɼɤɘɁ 
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IDLĞ'ˋ�ŸˌɨȚɘɰɖɁ
ɉɲɐɫÈȠÖɾɽɁ 

•  No GUI 
•  No iTOOL 
•  No Object programming 
•  Etc… 

•  GUI ɞɐɷɴɧɎ+ɠɝɒɥɋɅɽɋɀ�
ɫBɎ+ŧƗȬʛ˃Ɂ 
– ɝɲɨ�ȁ GUI ʿʆʯʿˀʁ+ɇɒɥɫɅɽɁ 
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IDL ɪ�ɵĉ 
•  idl ɲɝɫȰidlde ɤǝ\Ɂ 

–  ʰ˃˅ʰʤ “IDL>” ɋKɽɁ 

•  ʰ˃˅ʰʤɨʓʶ˅ʥʁʝʆʰɘɽ or ʓʭˇˊʳˇʘɥɤɃʹʺʮʃ
ʆˁɄɊɻʓʭˇɘɽɁ 
–  IDL ɫːƲːʓʶ˅ʥɋcTɁ 
–  ʆ˅ʝʰˀʝɧɪɤɀ1Ʋ¤ƲɓɥɨƘģɋʹʺˀɨĽɽɁɛɾʁRŧɖɣɀɔɻɨJ
ŤʁǶɵɽɁ 

•  ɃʹʺʮʃʆˁɄɋɝɲɠɣɌɝɻɀ(ƲLɶɲɥɵɣʓʭˇˊʳˇ
ʘʤɘɽɁ 

•  ɶɠɥɝɲɠɣɌɝɻɀʹʺʮʃʆˁʁɛɪɲɲǎɳǨɴɥ/Rɧ�
oɶɅɽɁ 
–  IDL> @mymemo.txt; @ ʁ+ɠɣɀMymemo.txt ɪF¨ʁ	ƲɢɡǎɳǨʂɤɀ
¤ƲɘɽɁ 

•  IDL ʰ˃ʑʿʸÉÂɨþƭɘɽɁ 
–  Mymemo.txt ɛɪɲɲɤɀċɨʰ˃ʑʿʸɪÉÂɨɱɥʂɦɧɠɣɆɽɁ 

•  ɝɞɖɀɉɲɗɧɆɥɖɣɀïÆ�ʁ .pro ɨ�ɈɣɀęÍɪƲɨ end ʁYɈɣ�ɔɆɁ 
–  .run mymemo ɤ¤ƲɁ 

•  .run ɫɀşļɧ IDL Ğ'ɨ¬ɘɽw�ˋʥʠʤˆʓʶ˅ʥɀɥvɬɾɽˌɤɅɽɁ 36 



ɡɢɌ •  ʰ˃ʑʿʸɥɃʹʺʮʃʆˁɄɪǼɆ 
– ʰ˃ʑʿʸɫɀʉʿˇɋKɝɻɛɒɤĹɲɽɁʹʺʮʃʆˁɫɀ
ʉʿˇɋKɣɶĶɨɆɠɣɖɲɇɁ 
•  Ʌɧɝɋʓʭʳʁɘɽɪɥpɗɒɥʁƪ\ůɨɷɠɣɆɽɞɐɞɊɻɁ 

– ʰ˃ʑʿʸɤɫɀǁǋɪSÐİǴɋ+ɆɷɘɆɁ 
•  If, for ɧɦɋE�,Ɂ 

–  ɒɾɻɋɅɽɥɀ	Ʋ1w�ɪcTɋ´ɾɽɊɻɁ 
–  ŚŤɨɒɾɻʁsɴɃʹʺʮʃʆˁɄʁɛɪɲɲǎɳǨɴɥɀsyntax error ɤĹɲɠɣɖɲɇɁ 

•  ɶɟɿʂʹʺʮʃʆˁɤɶ if, for ɫ+ɈɽɁ 

IDL > .run 
[ʰ˃˅ʰʤɋ�ʀɽɒɥɨŋßɁ] 
- for i=0,10 do begin 
- print,i 
- endfor 
- end 
[ɒɒɤOɵɣ IDL ɋɒɒɲɤɪ4ƲʁǊǕɖɣ¤ƲɖɀƘģɋKXɔɾɽɁ] 
IDL > [Ɇɡɶɪʰ˃˅ʰʤɨèɽɁ] 

•  Ƙ°ɀʷʧʰ˃ʑʿʸʁɡɎɠɣ¤ƲɖɣɆɽɞɐɁ 

– ɦɟɻɪ�oɶɀƘģɋʹʺˀɨĽɠɝŠâɤƕ�ɘɽɁ 
•  ÃɌƛɌɉĮɖɳɎɞɔɆɁ 
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ʣʪʠʑɪǻ�ɯɪǺ 

•  IDL ɧɻʣʪʠʑɫƋbɁɛɪşÓʁŌɊ
ɘȘɪ�ŸŵǕȚɤɘɁ 
– 	À IDL ʣʪʠʑɪȃȄuʁƻɈɽɥɀ�ɪ
ǁǋɤȐŭɤɌɧɎɧɼɲɘɁɁɁ 
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IDL ʰ˃ʑʿʸ¤Ʋēɪɀʓ˅
ʫʆˁɥʉʿˇɪſȨ 

•  ʓ˅ʫʆˁʉʿˇ 
– ʆ˅ʝʰˀʝɤɶɀʓ˅ʫʆˁɘɽɁ 

•  ʓ˅ʫʆˁ˔ę&ȓɪİĄʟʈʠʐɧɦʁòɘɁ 
– ʔʯˁˇʟ˅ɫɀvɭKɔɾɽɥƪ\ʓ˅ʫʆˁɔɾɽɁ 

•  ɖɝɋɠɣɀʹʆ˅ʰ˃ʑʿʸɪǱɤʓ˅ʫʆˁʉʿˇɋǝɌÏɽɁ 
•  Uɶɠɣʓ˅ʫʆˁɖɣɉɎɒɥɶɤɌɽɁ 

•  ¤Ʋēʉʿˇ 
–  ʓ˅ʫʆˁɋǲɠɣɶɀ¤ƲēʉʿˇɫŭŦɘɽɁ 

•  ,˔Array ɪVɼÈɣƅɫɀ¤ƲēɨńɲɽɪɤɁ 
– ¤ƲēʉʿˇɋǝɌɽɥɀɛɪɲɲɪʹʺˀŠâɤ IDL ʖʈ
ˁɨưɟɽɁ 

•  ʆ˅ʝʿʐʢʅʯʺˇʥɨɧɽɁ 39 



ʉʿˇʹʠʚˇʗʁǎɴɰɖ 
•  ŵɽɰɌ� 

– ʉʿˇɪſȨ 
– ʉʿˇɋŭŦɖɝʔʯˁˇʟ˅ 

•  �ƪLɫɦɒˋɦɪˁˇʟ˅ˌɨɆɽɪɊʁŵɽɁ 
•  �Ɍɧʰ˃ʑʿʸɤɫɀƪLɪ%ơʁƸ�ɆɋɟɁ 

– ʉʿˇɋŭŦɖɝʰ˃ʑʿʸʮʃʆˁ 
•  ːɡɪ xxx.pro ɨƶĂɪ procedure/function ɋɅɽ�oɶ
ɅɽɪɤɀŋßɁ 

– ʉʿˇɋŭŦɖɝʰ˃ʑʿʸƲ 
•  IDL ɪʉʿˇƲƴŹɫɀ2ȦɤɌɽɁ 

– ʉʿˇɋŭŦɖɝD'ůɧƇé 
•  Ⱥ^ȻȰɤzȧɪƲɪɦɒɤĹɲɠɝɊɋƴŹɔɾɽɁ 
•  ɝɞɖɀɅɲɼeƦɨɧɻɧɆɒɥɶɅɽɁ 
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Error ɪ, 1 
•  % Syntax error. 
•  At: /home/ohyama/xxx.pro, Line 10 
•  % Compiled module: xxx. 
•  % Attempt to call undefined procedure/function: Ȼxxx'. 
•  % Execution halted at: yyy   61 /home/ohyama/yyy.pro 
•  %                      $MAIN$ 
•  IDL> help,/trace 
•  % At yyy   61 /home/ohyama/yyy.pro 

•  YYY (ƽˁˇʟ˅) 61 Ʋűɤɀʔʯˁˇʟ˅ XXX ɋvɬɾɀ
XXX.pro ɋʓ˅ʫʆˁɔɾɝɋɀɛɪ 10 Ʋűɨ syntax error ɋŭ
Ŧɖɝɝɵɀʓ˅ʫʆˁɋ�ÿɖɝɁ 

•  ɛɪɝɵɀXXX ɫ¤ƲɔɾəɀɛɪŲUɪ YYY ɪ 61 Ʋűɤ6ĹɁ 41 



Error ɪ, 2 
•  % Attempt to subscript A with <LONG (-1)> is out of range. 
•  % Execution halted at: xxx        185 /home/ohyama/xxx.pro 
•  %                       yyy          18 /home/ohyama/yyy.pro 
•  %                       zzz   61 /home/ohyama/zzz.pro 
•  %                       $MAIN$ 
•  IDL> help,/trace 
•  % At xxx        185 /home/ohyama/xxx.pro 
•  %    yyy          18 /home/ohyama/yyy.pro 
•  %    zzz    61 /home/ohyama/zzz.pro 
•  %    $MAIN$ 

•   ZZZ ˋƽˌ -> YYYˋ�ˌ ->  XXX (¢ˁˇʟ˅ˌɯɥǶʂɤɌɝɋɀ
XXX ɪ 185 Ʋűɤ¤ƲēʉʿˇɋŭŦɖɀɛɪ�ɤ6ĹɁ 42 



ʉʿˇ6Ĺēɪ IDL ɪŠâ 
•  ʆ˅ʝʿʐʢʅʯŠâɨɧɠɣɆɽɁ 
•  ʹʺˀɪF¨ɫɛɪɲɲ1 ɔɾɣɆɽɁ 

•  ɝɞɖɀ�Ɇɽʔʯˁˇʟ˅FɪÞ�ɨȓɽɁ 
–  ʹʺˀɪF¨ʁ 

•  ŷǊɤɌɽɁ 
•  3ĺɤɌɽɁ 
•  3ĺÍɀɛɪ�ɊɻIʘʝˇʤɤɌɽɁ 

•  ß�ůɨʉʿˇʁŭŦɔɚɽɒɥɋɤɌɽɁ 
– ʣʪʠʑēɨĚZɁ 

•  ʉʿˇ6ĹÍɀIÀęOɊɻɷɼŲɖ¤Ʋɘɽ
ēɫɀʹʺˀʁ	čʐˀʄɘɽɒɥˈ 
–  ɔɶɧɆɥɀǱɪʔʯˁˇʟ˅ɪÞ�ʁ>ɨɀʹʆ˅
ʰ˃ʑʿʸɋʆʧʖʻˁɔɾɽÚɾĚɼɁŐ�ɪ>Ɂ 43 



ɒɾɞɐɫŵɠɣɉɌɝɆ 
ʣʪʠʑŧʓʶ˅ʥ 

•  Print 
–  ʣʪʠʑʹʠʚˇʗɪ�ɵ
Ǩɳ 

•  Message 
–  ÇSʉʿˇŭƲɨɺɽɀ¤
Ʋ6ĹɁʣʪʠʑʺˇʥɯ
ŽƲɁ 

•  Help 
–  Variable ɪF¨ŷǊ 
–  Help,/trace ɤɀ�Ɇɽʔʯ
ˁˇʟ˅ɪŷǊ 

•  .comp 
–  ʓ˅ʫʆˁˋɖŲɖˌ 

•  .cont 
–  ƚƛ¤Ʋ 
–  ʉʿˇɊɻɪÑº 

•  Return or return,0 
–  ÇSůƽˁˇʟ˅ɯɪÑ
º 

•  .reset 
–  ʹʺˀF¨ʁɘɰɣʐˀʄɖ
ɣɀ IDL ǝ\ēɪęOɪ
ŠâɨèɘɁ 

•  ɝɞɖɀIDL ť��Ăɫˀ
ʚɥɔɾɧɆɀɧɦɪ,�
ɫɅɽɁ 

–  ɫɗɵɊɻɷɼŲɘ�oɫɀ
ɲə .reset ɘɽɒɥɁ 
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ʉʿˇʘʤʠʰɘɽ˓ˏˉɪŤŨː 
•  IDL Ǆ£ɨȒɘɽʉʿˇɁ 

–  ʰ˃ʠʤŧ Window ɋɤɧɆɁ 
•  ɺɎɅɽ X11 ɪǄ£ɪzȧɁƉŤƧɨzɆoʀɚɁ 

–  Color ɋKɧɆ˖ũȠɋI÷ũɔɾɧɆ˖ɉɊɖɆ˖ 
•  ɉɲɗɧɆʓʶ˅ʥ˔device,decomposed=0,retain=2 

•  Procedure/Function undefined 
•  % Attempt to call undefined procedure/function: Ȼxxx'. 

–   �ɖɧɆʔʯˁˇʟ˅ɨʄʐʚʘɖɺɇɥɖɣɆɽɁ 
•  IDL path ɨǈÈʰ˃ʑʿʸʮʃʆˁɋ �ɖɧɆɁ 

–  Print,!path ʁɖɣɳɺɁɌɠɥ path ɋǲɠɣɆɧɆɁ 
–  unix shell ɤ IDL_PATH ʁǭYˆ�ĖɖɝÍɫɀIDL ʁIǝ\ɔɚɽÕƷɅɼɁ 

•  ǈÈʰ˃ʑʿʸɋɀʉʿˇɤʓ˅ʫʆˁɤɌɧɆɁ 
–  .comp xxx.pro ʁɖɣɳɺɁɌɠɥʉʿˇɋɅɽɁ 

•  �Ɏɪ�oɀbɧɽ typo (xxx.pro ɪɡɶɼɋ xxy.pro ʁvɭKɖɝ) 

•  Variable undefined 
•  Variable is undefined: xxx. 

–  £ƣɖɣɆɧɆ array ɨʄʐʚʘɖɺɇɥɖɣɆɽɁ 
•  Array ɪ£ƣɋɀǷɘɍɽ or ÖɾɣɆɽ or typoɁ 

–  ǈÈ variable ʁ help ɖɣɳɺɁ 
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ʉʿˇʘʤʠʰɘɽ 
˓ˏˉɪŤŨˑ 

•  Subscript out of range 
–  ɅɼÏɧɆ array ɪÁĲɨʄʐʚʘɖɣɆɽɁ 

–  % 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: 
•  ɅɼÏɧɆ for loop ʌʇ˅ʝ 
•  Where ȒĂɋʶʠʟɖɣɆɧɆɁǈÈŚɖʁƴɘ -1 ɋºɠɣɌɣɆɽɁ 

–  Subscript ʁ help ɖɣɳɺɁ 
–  Where ȒĂɪ Match count ǫɼ5ʁ+ɠɣɀ�UɨʟʈʠʐɘɽɪɋȈTɁ 

•  Function/procedure ɯɪʫʿʹˇʝˇŒɖɋɉɊɖɆɁ 
–  % xxx: Incorrect number of arguments. 
–  ,˔y=func(x,a) ɨɫ 2 ɡɪ argument ɋÕƷɧɪɨɀfunc(x,a,b) ɥ3ɡ

ɈɝɁ 

–  ɝɆɋɆɋ typoȿɊ]ǼɆɁ 46 



ʉʿˇɫɤɧɆɋɀJŤF¨ɋó\	«ɧ�o
ɪ˓ˏˉɪŤŨː 

•  ʘʌʿˇɪʩʙɋɀsize=1 ɪ array ɨɧɠɣɆɽɁ 
–  Id ɋʘʌʿˇɧɻɀArray[id] ɫʘʌʿˇ 
–  Id ɋ array ɧɻɀarray[id] ɫʄ˂ʆ 
– ʄ˂ʆAˍʘʌʿˇBɫɀʄ˂ʆC 

•  ʄ˂ʆCɪʔʆʙɫʄ˂ʆAɪʔʆʙ 
– ʄ˂ʆAˍʄ˂ʆBɫɀʄ˂ʆC 

•  ʄ˂ʆCɪʔʆʙɫʄ˂ʆA, B ɪ®ɔɆĉɪʔʆʙˈ 
– ÜɴUɨɀhelp ɤF¨ʁŷǊɚɺɁ 

•  IF,whereɧɦɪğ�L³ɋɀĜÌɦɇɼɤɧɆɁ 
–  AND ɥ &&, OR ɥ || ɫ���˖ 
– ÜɴUɨɀIF ğ�F¨ʁ help ɚɺɁ 

•  String ɨß�ɖɧɆʘʳˇʘɋAɠɣɆɽɁ 
–  ȺaȻȰɥȰȺ_aȻȰɥȰȺa_ȺȰɋŐ�ɖɣɆɽɁ(Ⱥ_ȻȰɫƂŮˌ 

•  Print ɞɥŁɢɊɧɆɁHelp ɚɺɁ 
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ʉʿˇɫɤɧɆɋɀJŤF¨ɋó\	«ɧ�o
ɪ˓ˏˉɪŤŨˑ 

•  Singed/unsigned Integer/long integer ɪǼɆɁ 
IDL> help,32767S    
<Expression>    INT  =  32767 (<= 2^15-1) 
IDL> help,32767S+1S 
<Expression>    INT  = -32768 (<= 2^15-1) bit ɋ}ɠɣʶʆʦʘɨɧɽˈ 

•  JŤƘģɋß�ɚə integer ɨɧɠɝˈ 
–  *2 ɪ�oɶ *2.0 ɥďǃɖɲɖɹɇɁ 

•  Function/procedure ɯɪʫʿʹˇʝˇŒɖɋɉɊɖɆɁ 
–  Argument Ăɋ¯ɧɎɣɶ\ɎˈǟɼɧɆȁLɫ undefined ìɆɁ 

•  �ɘɍɽ�oɫɀʉʿˇɥɧɽɁ 
–  Argument ʁɘɰɣ help ɖɣɳɺɁ 

•  ɲɠɝɎpqɪɀŬɧɽ procedure/function ɋɅɽˈ 
•  ɛʂɧȩȮɧɀɥÙɠɣɶɀɝɲɨǝɌɽɁɛɖɣɀ�ɆɨÜɴɁ 

–  ɝɥɈɬɀʪʠʐʓ˅ʫʟɤɧɆƶĂʪˇʗʾ˅ɪʰ˃ʑʿʸɪBɣɨʫ
ʘɋǲɠɣɆɽɀɧɦɁ 

–  IDL_PATH ɪǄ£ʁŷǊɚɺɁ 
–  findpro ȒĂ (IDLASTRO) ɶ/RɁ(unix ɪ where ɳɝɆɧɶɪ) 
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IDL ʰ˃ʑʿʸȭǳ_ 
•  ĎɆʓ˅ʭʼˇʝˇʁǙɇɁ 

–  Ɇɝəɻɨʰ˃ʑʿʸ�ɤǳÀʁǭłɖɧɆɁǎɳɷɘɔ=?Ɂ 
•  IDL ɤɫɀʓˇʥɪȭǳ_þƭ)�ɫ¯ɧɆɋɁ 

–  ʹʺˀʘ˄ʠʰɖɣɆɽɺɇɧɻɀʹʺˀɪ�ǄɋĚZɁ 
•  FOR ˁˇʰɀIF ĄɧɦɫɀɧɽɰɎ+ʀɧɆɁ 

–  ƓMɾɨɚəɀ IDL built-in ɪˁˇʟ˅ʁɡɊɇɁ 
•  ɛɶɛɶĎɆɁɇɲɎɆɐɬʶˁʟʘ˂ʠʥɋ:Ɏ 

–  Array JŤɷ Where ʁŌŧɚɺɁ 
•  �Ķ> Array ʄʐʚʘɪȡūɁ 

–  For loop ʁɦɟɻʁ?ɨ}ɘɊ˖ -> ʓʿʸʹʆʗʻˇ 
–  A[0,0] ɪɉșɫ A[1,0]; A[0,1] ɫǽɆɁɁɁ 

•  ʹʺˀƉŤˋʘ˄ʠʰ}Ȁˌ 
–  ʹʺˀʁŏǚɘɽ�� array ɫɀ 

•  �Ăɪ�ʮʊˇʶʠʤ array ɫɧɽɰɎpēɨ+ʀɧɆɁʔʯˁˇʟ˅ʁŌŧɁ 
•  	ƷɨɧɠɝɻɀŏɘɁ 

–  A=0 ʁ�AˋɒɛɎɧêľˌ 
–  ÍɤʣʪʠʑɤɌɧɎɧɠɣŊɎ�ɶɁ 49 



ʣˇʝɪ QL 

•  IDL ɫ Interactive ɨ Data ʁɆɗɎɽǁǋɤɘɁ
ʣˇʝɪ Quick Look ɪíʁǣɨɡɐɲɖɹɇɁ 

•  Help 
•  Print 
•  Print,moment 
•  Plot (oplot) 
•  ATV 
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QL ɪǻ�ɥɧɽɰɖː 
•  ǀġJŤɪʣʪʠʑɪɝɵɀʣˇʝʁıɂɧÉ
ɤŴɵɽíʁǣɨɡɐɽɁ 
– ʉʿˇɫKɧɆɋɀJŤƘģɋɉɊɖɆɥɌɪʣʪʠ
ʑɒɛɀIDL ɪÇɆɥɒɿɁ 

•  HELP: ɲəɫ help ɤǣʁŷɊɵɽɁ 
–  Variable ɪ dimension, F¨ɪſQˋĄ�ɊĂ�Ɋ 

undefined ɊˌʁŵɽɁ 
•  Print: ɥɼɅɈəʰˀ˅ʤɖɣǣʁƸɽɁ 

–  […] (ʔʯʄ˂ˇò£) ʁ+ɠɣ array ɪ	ȁɞɐʁ
ƸɽɒɥɶɀĚZɁ 

•  Print,moment(): ¬ǖɋ�ɌɆ�oɫɀɞɆɝɆ
ɪƙǂȆʁɡɊɴɁ 
– ¼�5ɀLāɧɦɁ 51 



QL ɪǻ�ɥɧɽɰɖˑ 
•  Plot,Oplot: ʤ˂˅ʥʁˑĶ>ʑʿʮ�ɤɡɊɴɁ 

–  Plot,xarray,yarray,xrange=[x1,x2],yrange=[y1,y2],/xlog,/
yog,psym=3,color=1 

–  Oplot,xarray,yarray2,psym=4,color=2 
–  ːĶ> plot ɶl˔Plot,yarray 
–  ˑĶ>��ɪʣˇʝɫɀ[…] ʁ+ɠɣĶ>ʁưɥɘɁ 

•  Plot,image[*,0] ->ũ;ɪ x ǥɨņɠɝʰ˃ʮʃʆˁɪƴŹɁ 

•  ATV: ˑĶ>ũ;ʁƸɽɁ 
–  Atv,image2d,/block 

•  Ʌɥɫ GUI ɤ�ɌɨɆɗɽɁ 
•  /block ɫɉɲɗɧɆɁĔǲɫƷɻɧɆɪɞɋɀɝɲɨɡɐɧɆɥɇɲ
Ɏ\ɊɧɆɒɥɋɅɽɁŤŨɫŤǀɖɣɲɚʂɁ 

–  ˒Ķ>��ɪʣˇʝɫɀ[…] ʁ+ɠɣĶ>ʁưɥɘɁ 
•  image[*,*,0] -> z=0 ɤʌʠʤɖɝȠɪũ;Ɂ 52 



ʔʯˁˇʟ˅ 
•  ãɾɣɖɲɈɬɀʔʯˁˇʟ˅_ɫɥɣɶƋbˆ
/RɁƀĭůɨ+ɆɲɖɹɇɁ 

•  ˑɡɪĉň 
–  Function 

•  Output=function(argument,/keyword) 
–  Procedure 

•  Procedure,input_arg,output_arg,/keyword 

•  ɲɠɝɎpɗĵƨˋʓˇʥˌɫɀɦɟɻɪĉňɤɶ¤
ţlƨɁ 
– vɭKɖĉɋǼɇɞɐɁ 
– ėɌĉɋÒ�ɨǼɇɞɐɁ 
– ɉ�ɌɧĉňɤɀɦɇɜɁ 53 



ʔʯˁˇʟ˅LVɪʘʘʹ 
•  ʰ˃ʑʿʸ¤ƲF¨ɪăŤ 
•  Variable ɪăŤ 

– ʢ˅ʵʿˀɪ variable ɫɀʔʯˁˇʟ˅ɊɻƩKɘɽɥɌɨɀ
ŏɈɽɁ 

– ǯɨɀǹdɪÞ�ʁeŜɖɝɆɥɌɫɀ�ȁɪ�Ăɨǃåɔ
ɚɽɁ 

•  ʰ˃ʑʿʸɪŃŧ_ 
– (ÀɶvɭKɚɽɁ 
– Ò�ɨó\ɪŬɧɽƠɼǫɖȁɫɀkeyword ɧɦɤ¬×Ɂ 
– , 

•  Stacked_image=mystack(image,/median) 
•  Stacked_image=mystack(image,/clip_sigma,sigma=3.) 
•  Mystack.pro ɪɨ IF ĄʁėɌɀkeyword ĿɨJŤʁL³ɔɚɽɁ 
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Argument ɥ keyword 
•  Argument, keyword ɫɀAKXɪ�ĉɨ+ɈɽɁ 

– pɗ argument ʁɀʔʯˁˇʟ˅ɯɪAKXɪ�ĉɨ+ɈɽɁ 
–  ɖɊɶɀC ɪıɨɀtype ʁò£ɘɽÕƷɶɧɆɁ 
– ɧɪɤɀɧʂɤɶɅɼɁɝɲɨɒɒɤŐ�ɘɽɁ 

•  ,˔ʔʯˁˇʟ˅ɨʮʃʆˁqʁƴɘ string �Ăʁ
ɈɀFȁɤʮʃʆˁʁǎɳKɖɝƘ
ģɪ float array ʁpɗ�Ăˋ�Àɫ float arrayˌʁ+ɠɣhɼKɘɒɥɋɤɌɽɁ 

•  ɛʂɧȩȮɧʔʯˁˇʟ˅ɫ*ɻɧɆɥÙɇɋɀʪʑɤɛɇɧɠɣɖɲɠɣɶ IDL ɫĄk
ʁǁʀɧɆɪɤɀɛɪɲɲĶɋ¤ƲɔɾɣɖɲɇɁɁɁ 

•  Keyword ɫ 1 or 0 ˋtrue or falseˌɪʘʆʠʟ 
–  /keyword ɥ keyword=1 ɫƅ. 
–  Keyword ɋʚʠʤɔɾɝɊɦɇɊʁŵɽɨɫɀKeyword_set ȒĂ 

• ɲɝɫɀʎˇ˄ˇʥ�Ăɋ undefined ɧɻɀɛɪ keyword 
ɫǄ£ɔɾɣɆɧɆɁ 

–  Undefined ɫ size ȒĂɤĪŵɁ 55 



ʔʯˁˇʟ˅ɪıÂ 
•  ęOɨɀI/O (argument) ʁ£ƣɘɽɁ 
•  Pro ɲɝɫ function ɤ�ɲɼɀend ɤƕʀɽɁ 

–  BɣɪJŤɫɀɒɪ�ɡɪȑɨɁ 

•  Function ɪ�oɫɀǫɼ5ʁ return ɤò£ɘɽɁ 
 
Pro myprocedure,input,output 

Output=myfunction(input) 
End 
Function myfunction,input 

Output=somefunction(input) 
Return,output 

End 

•  ǲ»ɀʔʯˁˇʟ˅ɫQʮʃʆˁ (*.pro) ɨĩƎɁ 
–  ːʮʃʆˁɀːʔʯˁˇʟ˅Ɂ 
–  ʔʯˁˇʟ˅qɥʮʃʆˁqɫɀpɗɨɘɽɒɥɁ 

•  ɝɞɖɀʮʃʆˁqɫ .pro ʁÕəɡɐɽɁ 
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ʔʯˁˇʟ˅ʁ+ɇɁ 

•  IDL_Path ʁǲɘɁˋċKˌ 
– ǲ»ɀIDL ʁǝ\ɖɝʣʅ˂ʐʤˀɨʮʃʆˁʁ
ɉɆɣɉɐɬɀƪ\ůɨ path ɫǲɠɣɆɽɁ 

•  .compile ɤʓ˅ʫʆˁɖɣɳɽɁ 
–  .compile ɖɧɎɣɶɀvɬɾɾɬƪ\ɤʓ˅ʫ
ʆˁɔɾɲɘɋɁɁɁˋċKˌ 

•  vɭKɘɥɌɫɀ�ɪ IDL intrinsic ȒĂɥpɗɁ 
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ʔʯˁˇʟ˅İǴɥɀʹʺˀʄʐʚʘ 
•  ʣˇʝɫɘɰɣ local ìɆ 

– ɝɞɖɀ,�ůɨ global ʁ*ɽɒɥɋɤɌɽɁ 
•  IDL ʰ˃˅ʰʤɊɻʄʐʚʘɤɌɽɪɫɀ 

– nʔʯˁˇʟ˅Fɤɫɀɛɪʔʯˁˇʟ˅ɪʹʺˀF
¨ɞɐɁ 

– Qɪʔʯˁˇʟ˅ɨŽ\ɘɽɥɀƽˁˇʟ˅ɪF¨
ɫʄʐʚʘɤɌɧɎɧɽɁ 

•  IDL ɋɀɛɪŠâɤʄʐʢʅʯɧʹʺˀF¨ʁƪ\ɤMɼĘɈ
ɣɆɽɁ 

•  pɗ�Ăqʁƽˁˇʟ˅ɥʔʯˁˇʟ˅ɪ�Ƨ
ɤ+ŧɖɣɆɣɶɀʔʯˁˇʟ˅Ŀɨ�ĂɪF
¨ɫAɾĘʀɽɁ 
–  Local ɧɪɤɀÈśɁ 
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ʔʯˁˇʟ˅_ɥʣʪʠʑêň1 
ʔʯˁˇʟ˅FɤʉʿˇɤĹɲɠɝɻɦɇɘɽɊ˖ 

Variable ɪF¨ɪzȧɪ�o 
,˔subscript ɪǂƈʷʘɤɀarray subscript out-of-range ɋǝɌɝɁ 

•  �ɦɒɨɆɽɊʁŵɽɁ 
–  Error message ʁǎɴ or help,/trace 

•  ʪʑɪ3ĺňʁƦɈɽɁ 
–  QL êňʁȫ+ɖɣɀvariable ɪǣʁŷǊɁ 
–  zȧɪɅɽ�ĂʁöɖKɖɀ3ĺʁƦɈɽɁ 

•  �Ăʁ�ɊɻėɌĘɈɽɁ 
–  ʆ˅ʝʿʐʢʅʯʺˇʥɧɪɤɀƪŨɨʓʶ˅ʥʿʆ˅Ɋɻ�ĂʁɆɗɾɽɁ 

•  .cont ʁ¤ƲɘɽɁ(continue) 
–  ǸɋƭɐɾɬɀɅɝɊɶʉʿˇɋɧɊɠɝɊɪɺɇɨɀJŤɋƛɎɁ 

•  ɶɟɿʂ�ÛɧêľɋɇɲɎɆɊɧɆ�oɶ�Ɇɪɤɀɛɪ�oɫĶʳˇʗɁ 

•  ɇɲɎMɼîɐɝɻɀʔʯˁˇʟ˅ɛɪɶɪʁ3ĺɘɽɁ 
•  ęOɊɻ¤ƲɖŲɘɁ 59 



ʔʯˁˇʟ˅_ɥʣʪʠʑêň2 
ƫwůɧʪʑɤɀ¤Ʋƚƛɋ	lƨɧ�o 
,˔·�ɧ for loop ɪɤ subject out-of-range ɋǝɌɝɁ 

•  �ɦɒɨɆɽɊʁŵɽɁ 
–  Error message ʁǎɴ or help,/trace 

•  ʪʑɪ3ĺňʁƦɈɽɁ 
–  QL êňʁȫ+ɖɣɀvariable ɪǣʁŷǊɁ 

•  ʰ˃ʑʿʸʁ3ĺɘɽɁEdit and save. 
•  	ɡ�ɪˁˇʟ˅ɨèɽɁ 

–  Return (procedure ɪ�o) or return,0 (function ɪ�o) 
•  3ĺʰ˃ʑʿʸʁIʓ˅ʫʆˁɘɽɁ 

–  .compile ȺprogramȻ 

•  3ĺʔʯˁˇʟ˅ʁǇɘɁ 
–  ʓʶ˅ʥʿʆ˅Ɋɻɀb'ɤˋɛɪʔʯˁˇʟ˅ɞɐˌ¤ƲɘɽɁ 

•  ɇɲɎɆɠɝɻɀęOɊɻ¤ƲɖŲɘɁ 
•  ʉʿˇʘʤʠʰɖɣɶɀŚȪɨɖɧɆɤÑŌɔɚɽʲʖɁ 60 



2Ķ>ũ;JŤ��ɪɺɎɅɽ
IDL ɪ+ɆǺ 

•  IDL ɫʰ˃ʑʿʸǁǋɤɘɪɤɀ(ɤɶɤ
ɌɲɘɁ 

•  2Ķ> FITS ũ;ǀġ��ɤɀ�ĄȒǵɤȿ
IDL ɋ/RɤŌǢɘɽ�Ƞʁɀ¯ɖɞɐƔ
�ɖɲɘɁ 
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ɧʂɥɊƙǂɀɧʂɥɊʮʅʠʤ 
•  ,˔ƾœʣˇʝɪbƏɧ¼�ˆLāʁłɵɝɼɀˀʧʄʮʅʠʤʁ
ƲɇɪɤɫɧɎɀďɻɊɧɃ�ɾˆzȧʣˇʝɄʁhɼȔɆɝɼɀ
ɷɷşļɧɃɧʂɥɊƙǂɄʁƲɇɁ 

•  , (idlastro ɺɼ) 
•  Meanclip.pro 
•  Biweight_mean.pro 
•  Resistant_mean.pro 
•  Robust_sigma.pro 
•  Robust_poly_fit.pro 
•  … 

•  ɘɰɣɀIDL ǁǋɤ¤Ƶɔɾɝʰ˃ʑʿʸˋprocedure/
function) ɤɘɁ 
–  ǣʁǎɴɥɀ(ʖʑʶɤʣˇʝʁ�LɐɘɽɀɧʂɣɆɇɒɥɋɀɛɪ
ɲɲ�ªɨʰ˃ʑʿʸɔɾɣɆɲɘɁ 

–  IDL ɞɊɻɆɿɆɿɧʶʧʄʠʐɧƙǂɋɤɌɽɪɤɫɧɎɣɀ�Ūɪ
�ɋɺɆ procedure/function ʁ*ɠɣCȐɖɣɎɾɣɆɽɞɐɁ 

–  IDLASTRO ɷ google ɤĪƒɖɣɀǾMɧŞʁöɖɣɎɞɔɆɁ 
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ƶțɧʮʅʠʤȒĂʁŧɆɝʣˇʝɪʮʅʠʤ 
•  ,˔ 

–  īGȉŅɪ ¼ �TɀɲɝɫȉŅɪƴȠǧÀʶʠʰʁʪˁʗˎʣʅʘʐİǴɤ
ʺʣˁʮʅʠʤɘɽɁ 

–  ƶĂɪǧƞʁɶɡʘʳʐʤˁʁɀ�Ą¡ůɨĺɖɆğ�ɤʮʅʠʤɘɽɁ,Ɉɬɀ
Hα ɥȰ[NII] ʞʯ˂ʠʤɋɅɼɀ[NII] ʞʯ˂ʠʤɪÇÀŀɫɡɩɨ 1:3 ɞɋɀ
[NII]/Hα ɫl�ɁɘɰɣɪǧƞɫɉɧɗÍǮǳÀɨɅɽɁɒɪ�oɪǧƞÇ
ÀɥÍǮǳÀɫ˖ɝɞɖǧƞʰ˃ʮʃˁɫʍʇʘÉɤǪ$ɤɌɽɁ 

•  	Ƭůɧˋ�ßȒĂɨ¬ɘɽˌę®��ʮʅʠʤˆʿʆʯʿˀˇɋCȐɔɾɣ
ɆɲɘɁ 
–  IDL built-in ŝɶɅɼɲɘɋɀMPFIT library ɋĚqɤɘɁ 

•  http://www.physics.wisc.edu/~craigm/idl/fitting.html 
•  ɒɾɶɀIDL ɤ�Ǻɨʓˇʥɔɾɝʰ˃ʑʿʸɤɘɁ 

–  ę®��ɪĂ5ůɧłɵĉɫɀȏėʁǐɰɣɎɞɔɆɁOĜ5Ɋɻ�ɲɠ
ɣɀʲʘʤʮʅʠʤǀʁǰĶůɨłɵɲɘɁ 

•  ŠŇɨÎɠɝɃʺʣˁȒĂɄʁ IDL ɪ function (,Ɉɬɀy=ax+b) ɥɖɣ
*ɠɣɀƾœʣˇʝ (x_obs[*], y_obs[*]) ɥǾÈɧOĜ5 (a0, b0) ʁ 
MPFIT library ɨŒɚɬɀʲʘʤʮʅʠʤʫʿʹˇʝˇˋ,Ɉɬ a, b, 
delta_a, delta_bˌɋÏɻɾɲɘɁ 
–  ǉɖɎɫɀMPFIT ɪʇʉʯʁƸɣɎɞɔɆɁƋbɤɘɁ 63 



�'ɪʌʝ˃ʑü* 
•  �ƹĳɧ�'ʌʝ˃ʑɫɀFITS ʢˇʯˁɤ
Ɉɻɾɽɒɥɋ�ɆɤɘɁ 
•  FITS ʌʝ˃ʑɫɀFITS ũ;ɥpɗǎɳǨɳˁˇʟ˅ˋÍǬˌɤǎɵɲɘɁ 

–  ɦɟɻɶɉɧɗ FITS ƹƍɨÎɠɣɆɽɊɻɁ 
•  IDL ɤǎɳǨʂɤɖɲɈɬɀũ;ɶʌʝ˃ʑɶɦɟɻɶɃʄ˂ʆɄɤɘɁ 

–  ,Ɉɬɀ�'Ăɋ100ɪʌʝ˃ʑʁǎɵɬɀƷƑĂ100ɪʄ˂ʆɋɤɌɲɘɁ 
–  ɒɾɲɤɪŵǕʁŌŧɖɣɀƪŨɨJŤɖɣɎɞɔɆɁ 

•  ,˔ r, b ʪ˅ʥƅƐɊɻɀr-b ʌʿˇʁłɵɽˋbƏɧʄ˂ˇp�ɪÃɌƈˌ 
•        r-b ʌʿˇɊɻɀɃǜɆȉŅɄɞɐʁǿɮˋif Ąɀwhere ȒĂɧɦˌ 

•  	Ƭɨɀ	ɡɪ�'ɨ¬ɖɣ�ɎɪÞ�ɋɅɼɀʢˇʯˁɨɧɠɣɆɲɘɁ 
•  ,˔ɛɾɜɾɪ�'ɨɫ name, RA, DEC, b_mag, r_mag ɪÞ�ɋɅɼɲɘɁ 

–  ɒɪ�oɀɃİǴ'Ʉɥvɬɾɽşļɧ IDL �Ăɋ+ʀɾɽɒɥɋ�ɆɤɘɁ 
•  ,˔mycat[0].name=‘NGC0000’ & mycat[0].ra=123.456 … mycat[n-1].r_mag=0.0 
•  ɒɒɤɀmycat ɋİǴ'ɤɀN ɪƷƑʁñɡʄ˂ˇɤɘɁ 

–  ɛɾɜɾɪƷƑ n ɨ¬ɖɣɀname, RA, DEC ɧɦɪD'ůɧĂ5ɀĄ�Nɋ�ȗ
ɖɣɆɲɘɁ4QɪÞ�ɪ�ĂɋɀɃ.ɄˋʭˀʋʥˌɪÍɨ�ɌɲɘɁ 

•  ,Ɉɬɀb_r_color=mycat.b_mag – mycat.r_mag & print,b_r_color[0] ɧɦɥɖɲɘɁ 

•  İǴ'ɫOÔƧɨɫʩˇʥˁɋɷɷȭɆɤɘɋɀɧɾɾɬƋbɤɘɖɀʌʝ˃
ʑü*ˋɥɆɇɺɼɀƉŤˌʁWůɨĮɨɖɣɎɾɽɪɤɀ/RɤɘɁ 
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ˋǓƣƟɪˌęÍɨ 

•  ɕɠɎɬɻʂɧʓʹ˅ʤɤɘɁ 
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•  ɶɠɥ[ÇɖɝɆĉɯɁ 
– ��ɪʰ˃ʑʿʸʁǎɶɇɁ 

•  ɛɖɣþǴɁɁɁ 
– ęOɨƔ�ɖɝeƦėɪĆɵǎɳɋƭɆɥÙɆɲɘɁ 
–  IDL ɪfǻʁ*ɼɲɖɹɇɁˋɆɲtɼɨɆɲɘˌ 

•  ɶɠɥƶțɧJŤɋɖɝɆĉɯɁ 
– ƶțɧJŤɶɀƘ°ɫbƏɧJŤɪƖɳoʀɚˆƠɼǫɖɧ
ɪɤɀ¯ɖɢɡɎɳ�ɑɣɎɞɔɆɁ 

– ʔʯˁˇʟ˅_ɥʣʪʠʑɪʓʡɋLɊɾɬɀɆɎɻɤɶƶ
țˆ�Ɍɧʰ˃ʑʿʸɋɤɌɲɘɁ 

– ʖ˅ʰˁɊɡƢɖɆʰ˃ʑʿʸʁėɎɒɥʁɀɉ^ɵɖɲɘɁ 
•  ȭǳ_ɫˑɪĶɁ 
•  Array qɨßuʁñɝɚɝɼɀƷéƷéɨʓʹ˅ʤʁĽɘɀɧɦɁ 66 



ɡɢɌ 
•  IDL ɫ�ƨɤɫɅɼɲɚʂɁ 

– Żɫ�ɤɶ£Ĝůɨ IRAF ʁ+ɠɣɆɲɘɁSplot ɥɊɁ 
–  ɇɲɎƖɳoʀɚɣɎɞɔɆɁ 

•  �Ğɫɀ&˂ʲˁɪˁˇʟ˅ɫ IDL ɋÏßɤɘɁ 

•  IDL ɫɀ�ɪ�ĄŶƁɤɶ+ɈɲɘɁɝɥɈɬ 
– ƶțɊɡ�ȯɧ plot 
– ʣˇʝɪ interpolation/fitting ɧɦɪɀĂ¡JŤɁ 
– şQɧƙǂJŤɁȽɧʂɥɊƙǂˆɧʂɥɊʮʅʠʤȽɥɊɁ 
– �Ɍɧ�Ą Catalog JŤ 

•  where ȒĂɋ�Xʁŭùˈ 

•  ɶɠɥɺɆǓƤʁiɐɝɆĉɯɁ 
–  ADC ɪʄ˅ʒˇʤɨƆɈɣɎɞɔɆɁ 
–  ɒɪǓƤǛąɯɪD'ůɧʮʅˇʥʪʠʐˋĄkˌɶ�ĸǩɁ 
– ɛɪ�ɧʂɤɶɀADC ʘʝʠʮɊŻɲɤßƸʁɎɞɔɆɁ 67 


