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? 3: MOIRCS �/u�!�N!
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3 MOIRCS

MOIRCS(Multi-Objet InfraRed Camera and Spetrographa����K16,��
´�>¢�aG���@39�L;'Z8AC��!MOIRCSH:�U�V����K
16 webpageUhttp://subarutelesope.org/Observing/Instruments/MOIRCS/index.htmla
q\]QV^`��!����;'.!� !��U�V4��LQ��!

MOIRCS �#U HAWAII-2 O��{´%57�qa�V 4 � 7 armin

2 �Lq
,%!QV���U? 41�0_�%�	
����o#��8=�eF$h�2A�
hannel-1!hannel-2�����a!3. HAWAII-2 {´%� 2048 pix � 2048 pix 
s£!p*
��%���	�!�� 0.117 arse/pixel ��!#U57����@Q
V�����	 300pix<I�E�V8."�V�:�N�.� ��U? 4:��N
��Z8.!����aG���a!

��Jfgh$��38=��$
K��!7#K� FITS�������h�

��MOIRCS@ !�FITSs�%�� MCSA000?????.�tsU?????�s´!� ID�
�%!." ��aO����.U�V���.�hannel-1U? 4�>�� Detetor 1a
57��B1�� FITSs�%��}��?s´!� ID��%!UU� i0�.
1,3,5,7,9a�hannel-2UDetetor 2a57�FITSs�%��}�6?s´!� ID�
�%!Uhannel-1 ��%!�#qPQm?aq����!N���MCSA00014043.�ts
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? 4: #U57����MOIRCS�L!:BbOi3��o����V !�O
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OMCSA00014044.�ts."�$��������m hannel-1 O hannel-257� !
���"VZ !��MCSA00014045.�ts O MCSA00014046.�ts O��m6>�
�!�:FITS !�X�Y<���? 4�;7���J8�2E���8��:�
V���U? 1\]a!
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4 MCSRED$$

MCSRED�lmEZn!)*%��+EC -.8'OQV3HqB�V���MOIRCS

;' !�2�M¥s
-){��!%!/!���R!y!§g�1$�}�2NP
Q�/.9G�V�����MCSRED webpage�

http://www.naoj.org/staff/ihi/MCSRED/msred.html

q��DlIl�()*�����Oq6^?>Q��!

5 MCSRED�<FJK

MCSRED �bj MCSRED webpage noR��q%-��!��©��2 !
0i�%�	
���MCSRED 2012G 57�q�DOQVa��qLQ��!

6 MCSRED�;�J

bjWEB�%
no tars�%�q%-��!�Q2E��O�"C�README.pdf

g��2.� ��!��q�}�\]Q��!�m�MOIRCS���:�MC-

SREDqa�m���<�BQV��#��	
�1$V Support Astronomer (SA) no
4�:LO ..:����!

0i�MCSRED�U�V4�:j=��:^�����MCSREDqa�V���
��nq4��LQm���!

O\J7PQ#U57�./%�u�!��MOIRCS�	-
5.9G��l�
�G ��!O��@�%����������M����������$4B�
%�9������������$��C0���� "����

6.1 #&'()*+,-

MCSRED� IRAF ver 2.14 aMq�DOQV���!"�0�%!t.� (F�
2.12.20�) IRAF���MCSRED�M�V���^Un IRAF�	�.:n�m �
�	�u�f!�.¡:�V���O���V�MCSRED./1�DrQ:��GR.�

2 4:ALPQ¶RSTUVW¹XYZ[X·¸¹X\]¶Umd5^_P`TabcdU^_P`efg
h:i¹XjkXlmVº»¼½¾¿n4¸ompqj^_P`ºfrst¾duv»dXwUxyXz¶
h:i¹q{|Su}~�q½¾¿����º�cbOKw¾¿
$ md5sum - msred20090521.tar.gz.md5

msred20090521.tar.gz: ��
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���cd.IM��3 !�m�SExtratoru*�!t�IM��Uhttp://terapix.iap.fr/

no%-��!��©��a!
���MCSRED webpageno%-��!�Qm tars�%�qGd �´�
#�E

3QVMdQ��!

$ tar xvzf msred20120515.tar.gz

6.1.1 IRAF�=H

MCSRED� IRAFb�DrQ��UIRAF�D^J?�	�no:�u*�!t��a!
�m�b����MCSRED�	�03���OQm]^w !�()*�:���
IRAFqM���!
IRAFUImage Redution and Analysis Failitya�NOAOU{f#,8
@3±EZ
�

�+ano�I��V��EZ !�2�q9�m��M¥s
��!IRAF homepage:

http://iraf.noao.edu/ no%-��!�QVa��O.�©��!
IRAFqa�m����� mkiraf O��ep��q�9Q��!Gd �´�
#�

\mkiraf" O"NQ��!

$ mkiraf

-- reating a new uparm diretory

Terminal types: xgterm,xterm,gterm,vt640,vt100,et.

Enter terminal type:

O�!%���%�q?$V©�������� xgterm qABQ��!

Enter terminal type: xgterm

A new LOGIN.CL file has been reated in the urrent diretory.

You may wish to review and edit this file to hange the

defaults.

O:�V�ep��q�9Qm �´�
#� login.lO�� IRAF��%�s�%�.
�Q^ro���!�s�%��� IRAF3<�D�U�V��."�V���!
MCSREDqa�m������� login.l �0i 4ZqD2Q��Ulogin.l 0

�R_ keep O��V��9��b����©2�V>^O���Q��)!

task msred = (tars�%�qE3Qm �´�
#s�u	)/MCSRED/msred.l

set dir_msred = "(tars�%�qE3Qm �´�
#s�u	)/MCSRED/"

set stdimage = imt2048

set imtype = "fits"

3

IRAF v2.12.1¶|�{�UMCSREDl��¹Q·FX basename.lº	:q½
�¿LAl��¹Q
· CONTRIB¶»dUbasename v2.12.1.l}�c¶>�q{S���¿½jUIRAF osmirayVW¹X
��º v2.12.1w��cx9T0�jkU4OVW¹XJ�ºIM¶�¼½¾¿invmask.lvUFrw;�c
{�d geoxytranVW¹X diretion���mV}��¾dIMº»¼½¾¿
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IRAFq'D���� xgterm & O"NQV�Q^�!%��q3©�"3�m�!
%��� login.l �� �´�
#�"�VUlogin.lqr�m �´�
#�"��
xgterm & OB�V�!%��q3���"�!%������ login.l �´�
#
�"�m>��:�V������a l OB�9\��!

$ l

NOAO PC-IRAF Revision 2.14.1 Mon Sep 15 10:12:05 MST 2008

This is the RELEASED version of IRAF V2.14 supporting PC systems.

Welome to IRAF. To list the available ommands, type ? or ??. To get

detailed information about a ommand, type `help ommand'. To run a

ommand or load a pakage, type its name. Type `bye' to exit a

pakage, or `logout' to get out of the CL. Type `news' to find out

what is new in the version of the system you are using. The following

ommands or pakages are urrently defined:

apropos images. msred. plot. stsdas. utilities.

dataio. language. noao. proto. system.

dbms. lists. obsolete. softools. tables.

el>

��� IRAF.m�b. �QmUlogin.l .:� �´�
#� l ep��q�9QV
� IRAF .��^'DQ:��cd.IM: bjWelomef*�!t.7:�>>�
"�GR.S�a!
MCSRED�^Un�	�� IRAF�	�u�f!�. s£�
C�:�V�

��Oq�DOQV���!b�LQm����Q^ login.lqr�V IRAFq'DQm
�n >���3�	�u�f!�� s£�
�D>�:��"��MCSRED

qaM�©��!��� login.lqr�m�O� IRAFqaMQV�V�?.:�	�u
�f!�q�©4�V��>>���IRAF�"�m>��

el> unlearn iraf

��� unlearnq�9���O� IRAF��	�u�f!�q s£�
C�L�
�O.�©��!�:3�	�u�f!��DqJE;QV>©m�>>���IRAF

��%� �´�
#Ulogin.l.�� �´�
#a��� uparm/ 0is�%�q
unlearn q�9����J>+�%*�{*�QV>^IM.� ��!
IRAFqSN�I��� logout ep��qa���!

el> logout
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6.1.2 46J?�@D

MCSRED qDr�I�������V���? MCSRED DIR qD5QV>^IM.
� ��!
N!bash >>
%!� �´�
#��� .bash pro�le (���� .pro�le�.bashr: ���� ��) 
s�%��0i#Zq�©2���!

export MCSRED_DIR="(full path to the extrated diretory)/MCSRED"

tsh >>
%!� �´�
# .shr �0i#Zq2���!

setenv MCSRED_DIR (full path to the extrated diretory)/MCSRED

6.1.3 SExtrator

MCSRED �M:�	�qa�m��� SExtrator.%�	
!���V��IM.
� ��4 !SExtrator�8@3ZL�9^M�o�V��E157PQ�8q9�m�
¥s
-){��!�Q�`%�	
!���V�:�>>��

http://astromati.iap.fr/software/sextrator/

no%-��!�QV%�	
!�Q��!

6.1.4 MCSRED�;�J

.bashr�.shr :�q:[\9\QV MCSRED DIR ���?q�!�Qm_�lep
��� IRAFq'DQ��!

UN��a
$ soure ~/.shr

Ulogin.l�� �´�
#�a
$ l

el>

"�no msred OB�9$�O���VMCSREDu*�!t.[\9����5 !

el> msred

basename findms ms_mksflat mosoral randaperr

hekwdither gmkgtrimages msall mosgsbimg sbselfsky

4 �c}3G¾d¶�UVm��`w "sex" TB${�{Uvq ommand not foundT8�cj�P¸W
Qm`¾dIMº»d¿

5 ���q�w¾ºUIRAF¶�msredT���i�m�ºMkP¸WQm`�c{�½¾¿Sc�cv
|�0	��z


¿
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hkgmpdata gsextat msdisplay noddata sal

lean2nd imhek msgeoorr plsatellite tiltskyor

leanall imrefletion msimstat prmask tsubanomaly

utpr invmask mkorrawdata psfestimate

dmosimg kage mkdistmask qmsepskysb

eahflat listprep mkdome quador

msred>

MCSRED.�!����O \msred>"����
.I<���� (version 2.1409)!
"b�I<��V���MCSRED�"�V���	�#	
��!��^�n:
�>>�� login.l �D:�q��#l()*�QV\��!

R_� ds9 g&'I<%!�qm�b�V>©��!

(N��)

msred> !ds9 &

:>�msred����
b� unixep��qBU���\!"q��"�Vnoep��q
B���!bN���}�!%��no ds9 & OB�V���OO�$��!
0b�MCSREDqa�m�>>�n:=H�4N��!
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6.2 03<9%'�: msall

msall� 2��LQm;' !�]^q�D�0�QV9��	���!msall��G
$�¬ �!�!s�!��¯ !�M�:�V> �|}��%§B©:E1.�V
��>>��	,%�©:�rK���^�n:��GR.� ��!�����¬|}
�B©:¯O�����9� �/I�BQV���!N���L 1/4�HZq@
����:E1.��>>��msall�/1�DrQ�I�!"��:�%§B©:
E1q����>>�������GETOBJECT ep���>�V SKYNOD ���.
�qa�m Q��!SKYNOD ���.�qaMQm�� !�]^!2��U�V�
JE�M�	�.Md��V���U7.1W\]a!
�m�msred2����
�����������!�$��4B��	�%�

i���$
�.�D�:�V���!�}MOIRCS;'����#s´!�cO� �
/QV��QV���.�FJ:^M� �/I���$>+��BQV�s´!�n�
�QV����:>>���"N#	
qJ=QV�$:C��o�m !�.�BQ:
�°�s�%���q4��IM.� ��!
�o����C�1�2:��B5FLlw�!%���%§.����G�VQ

��m>>��"�o&'q�=�V>n:�ON�:�2.Fo�:�>>.� 
��!F�{!,%�qM�m !�2����cd.IM��!

msall��V��:]^q9���U�8��3�D�B1���	��a!
1) E1p	�rTUms mksata
2) s�*
s�!��Uimarith and/or eahata
3) ft{�	,%�©Usbselfskya
4) 	,%��; qDVR? �ttingqa�V]^Uqmsepskysba
5) >8��J7Uquadora
6) O\J7Umsgeoorra
7) 3s´!��>��E157Ugsextat)

8) :C>GIPQPQ>GIUgmkgtrimagesa

0ST:&'�	����B�"N FITSs�%�#	
rTM�	�Ulistprep�
6.2.2Wa�#U57� !�q./%����	�Udmosimg�6.3.1Wa:�.msall

O�J�aG���!0i��msalla��q4��LQ��!msall�aG�V�
�3�	�L�U�V�Appendix Aq\]QV^`��!

6.2.1 �������$4B�%

����#��#G##7�������m HDF-NUHubble Deep Field NorthaO�
�����s�!��MOIRCS;' !�]^qN��2q����!����
s�!��O�FJ:E1.��G���:^�/00ST:R�qIQV��O~�
o���L�O��!:�>>�1�U��a6�q�«�m��6C�L��E
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1.:�N�OQVAB��m�L�:�V�V�msallqa�V]^q9��/Qm
 !�O:�V���!� !��)*%B
��<���V�F��m���.�
���K16�� !���}��no#GH_��83��V�`�����"�V
a��O.�©��!

 !��F�U�V����2\2���;no�<q<�V^`��!���K
16{!,%� (SMOKA)no#��#G##7�� !�q0�QV�FQVM�;
��G��!:>������5b�/shool/data/i�@ !�.��OQ��!�
YZ��:� !�.�� �´�
#���[\B�V^`��!

$ ls /shool/data/

O lsep��q�9��O�MCSA000?????.�tsO����MOIRCS@ !�
FITSs�%�.�o�O7N����!
� �´�
#��##7�������m�«V !�.C�V��V�HDF-

North 03�^UnE1 !�wL��4=q���m�W=X !��4
��V���!�E1q���:�D���`���Qm !�:nO�����3
FITSs�%�%*%O����s�%�F�YZ��©9��V���!IRAF

����o��q� 7�m��^Un�	�.Md��V���!N���

msred> imheader /shool/data/MCSA00014027.�ts l+

O"N��O��DQmFITS !�%*%YZ.�O�V7N����!
�m�hselet �	�qM���O�� m���`�q�O�V� 7��O��©��!

msred> hselet /shool/data/*.�ts FRAMEID,OBJECT,FILTER01,EXPTIME yes

MCSA00013675 DARK J 13.000

MCSA00013676 DARK K_CONT 13.000

MCSA00013685 DARK J 13.000

MCSA00013686 DARK K_CONT 13.000

MCSA00013687 DARK J 13.000

MCSA00013688 DARK K_CONT 13.000

MCSA00013689 DARK J 13.000

MCSA00013690 DARK K_CONT 13.000

!!!!!

hselet �R=�? \/shool/data/*.�ts"��D��mFITSs�%�%*%no�
V \FRAMEID,OBJECT,FILTER01,EXPTIME"��D��m�!*!���q[\
� �7NQ��!FRAMEID.s´!��9�O�0�:�7N��V�V�0i OB-
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JECT, FILTER01, EXPTIME ."�$���QmE1����M�ms���!�Z
��qIQV���!
3W�=«m�����?s´!��9. hannel-157� !��6?�9.

hannel-257� !��:�V���!bN��O�hannel-1�� J%��s��
�!q�hannel-2���K CONTs���!qa�V%!�q 13I�Z�O�m
 !�����O.Gn ��U%!�s´!������s���!���QV�
R7:������:�V���.��}E1���� hannel-1 O hannel-2 �
}��$s���!qa���a!
���:��noa�m� !�qAQ`��O.�©��!��qdm�l��

�	�q�9����E:����2qs�%��JBQV>©��!��no�
Z.rK���a� �´�
#�0DQ�

msred> hselet /shool/data/*.�ts FRAMEID,OBJECT,FILTER01,EXPTIME yes

> header.txt

OBUO�:l��2. header.txt O��s�%���©9����!�s�%�q

msred> less header.txt

:�Ow�VC?qdV\�O����&�b�7N��V�m�2."�V�����
�!��Oi���dV�^O

MCSA00014016 LOCKMANHOLE KS 100.000

MCSA00014017 HDFN1 KS 100.000

MCSA00014018 HDFN1 KS 100.000

MCSA00014019 HDFN1 KS 100.000

MCSA00014020 HDFN1 KS 100.000

MCSA00014021 HDFN1 KS 100.000

MCSA00014022 HDFN1 KS 100.000

MCSA00014023 HDFN1 KS 100.000

MCSA00014024 HDFN1 KS 100.000

MCSA00014025 HDFN1 KS 100.000

MCSA00014026 HDFN1 KS 100.000

MCSA00014027 HDFN1 KS 100.000

MCSA00014028 HDFN1 KS 100.000

MCSA00014029 HDFN1 KS 100.000

MCSA00014030 HDFN1 KS 100.000

MCSA00014031 HDFN1 KS 100.000

MCSA00014032 HDFN1 KS 100.000

MCSA00014033 HDFN1 KS 100.000
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MCSA00014034 HDFN1 KS 100.000

MCSA00014035 HDFN2 KS 100.000

MCSA00014036 HDFN2 KS 100.000

MCSA00014037 HDFN2 KS 100.000

MCSA00014038 HDFN2 KS 100.000

!!!!!

O��YZ.�V©��!� HDFN1�HDFN2YZ. Hubble Deep Field NorthUHDF-

Na !�����OqIQV���!?; 1O 2�F� �LqO�m�"
�LcO�?;.��V� ��!s´!� ID�9�����m��UU� �(Na�
:�V�����

HDFN1q#��IZ����� ! HDFN2�L�0�V�°����� !

HDFN1�L�V���� ! �mHDFN2� ! �m�mHDFN1q��

����"�$�HDFN1. 9�3��HDFN2. 9�2�����V���Oq3GQV
\V^`��! !�.�«VK%��U73��K

s

%��a�����m�����
O�3n�o��O����!�������o !�]^q9�V\��!

6.2.2 �N%���=H { listprep

msall�#U57� !�q"�$��m�]^Q��!"��H�V"N��FITS

s�%�#	
�"�$� hannel�B1Qm#	
�: ��!�"Ns�%�#	

q�	� listprep qa�Vr ��!
listprep ���no]^Q��OQV��FITSs�%�.Cn�V�� �´�
#�

rT���#	
�!
��0�]^Qm� !���R= ID��%!��$^
R_ ID��%!q"�$��DQV�9��O�hannel-1O hannel-2"�$��B1
��FITSs�%�#	
qrTQ��!N����W�dm !���HDFN1 �L
R=��Zq0�]^��>>�

msred> listprep /shool/data/ hdfn1 14017 14034

OB�9$O�

hdfn1 1.lst | hannel-1  FITSs�%�#	

hdfn1 2.lst | hannel-2  FITSs�%�#	


O��#Us�%�.7Mb. ��!hdfn1 1.lst���?�9FITSs�%��hdfn1 2.lst

��6?�9FITSs�%��.�©9��V���!W=7N��!�*
���7�
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? 5: @ !�U:�MCSA00014017.�tsaO@ !�qD_��o�m@ !��M�m
&'U1�MCSA00014017.�ts/MCSA00014019.�tsa

s���g��.I<���������ms�%�.:$ ����:�nq��
�3GQV>©�Q��!

6.2.3 2A�%���

msall�"Nu�f!�OQVB;G:�!%���%§U¢8.B5$o$����
�%§aq"N��IM.� ��!�m����=«m°��msall�]^q�� !
��®E8:���®� !�.��m>>�� =�V>^IM�� ��!
����9����]^Q��OQV���� !�¢8�%§qI2Q��!B5

$o$g�¢8.9.�m7�qj=��R?qPoint Spread Funtion(PSF)O���
�.�0S��GaussianR?OMo�atR?O����7<.aG���!PSF�%§
�WOQV�^M�o����=�FWHM(full-width at half-maximum: HC�I)

��IRAFep���4���«o���!���>���¬PSFqd�¯O��O��
�¬XFWHMq��¯O�$dL�aG���!
���PSFqB;G�����«V\��!���\2QV��>>���B�PSF

q()*�Q:.o��q��m �" PSF��q�����f.Qm QV��
��>>�"C����d�.U�V��>>.B�O����!:����{!,
%�no�FQm��:>>������ !�°�q�«V\�IM.� ��!
2W�=«m���@ !�"���������VE1°�.��© Gno:�

�U? 5a�������� �^ !�°�qd�m�����@ !�q"��
_�Oo�m@ !��M�V\��!
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���@ !�qdV\��!N��

msred> display MCSA00014017.�ts 1 zr- zs- z1=7000 z2=18000

V�@ !�q��_ !��M ; (�����©;)qQV�°�qdV\��!

msred> imarith MCSA00014017.�ts / MCSA00014019.�ts ql14017.�ts

msred> display ql14017.�ts 1 zr- zs- z1=0.95 z2=1.05

E1.d�����:�mo��%§q��V\��!

msred> imexamine

O"N��O�ds9:�&'I<¥s
b�,!¥�.7����,!¥�qE1b
����V�©'a'q"NQ��!

m> imexamine

# COL LINE COORDINATES

# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT

1546.00 808.41 1546.00 808.41

17.57 31.75 2.702 1.019 0.07123 INDEF 57 3.09 6.27 5.69 5.92

����ENCLOSED, MOFFAT, DIRECT O��m�m .E1FWHM?DCq<
QV���U3U�?D	.��!�:�%���a!d�V���^UnE1�BQV
�QV\��!

m> imexamine

# COL LINE COORDINATES

# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT

1546.00 808.41 1546.00 808.41

17.57 31.75 2.702 1.019 0.07123 INDEF 57 3.09 6.27 5.69 5.92

1364.85 280.42 1364.85 280.42

20.71 31.40 3.714 1.018 0.046 0.41 -4 1.44 7.89 7.09 6.95

1771.63 446.80 1771.63 446.80

18.78 30.61 7.669 1.017 0.1179 0.22 88 4.10 6.49 6.33 6.25

524.76 1381.21 524.76 1381.21

21.89 30.88 6.022 1.018 0.06351 0.21 28 2.32 7.32 7.84 7.30

126.43 1578.40 126.43 1578.40

18.10 30.80 6.451 1.017 0.1055 0.15 -22 4.23 6.28 6.47 6.06

631.54 1897.00 631.54 1897.00
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? 6: @ !�qD_��o�m@ !��M�m&'!#UX.2?!�0��V
��!

28.80 29.17 29.04 1.018 0.1134 0.06 70 3.00 13.33 9.61 9.61

��QV��mE1���>�:�%§q�U�.X��X���E1O~�o��
�!N���N�� ? 6�2?4�0��m#UE1�X��!�����%§
>��E1FWHM>>�"CqPSFL�OQV3�V>©��!
imexamine�&'I<¥s
b�'q'q"N��OSNQ��!

6.2.4 2A%���%�� { imhek

]^Q��O��&'3.�U�V��W°:]^qQV�!%���%§q�«m
 �E1 �.>nQ� !�.:�nqd���N�:2��2qF�m���I
�7:()*���!MCSRED������XYQm°:&'A�#Q�©O imexamine

�Dq�D�9��	��imhek .�A��V���!��	�� listprep�2q
"NOQ�#	
�N >�&'�� (���� step?q�D��;��stepZH�Q
m&'����)q�©;Q imexamq3�Q��!imexamineq q����O�VN@
&'�*
��$�OqQ��!

msred> imhek hdfn1 1.lst
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6.2.5 M8%���!COADD

V��%��	 !�OQV+8:,-�
�U�V��!MOIRCS>>�57�.
	O���G$��(z´!�.�´µ���8"<6lw57�b:C��G�V
Q����� +8:�W��: �I�!m`L�OQV��COADD=1�} !
�>>�>�" 22000 ADU(ADU�%���,-�
;) 0i� !�C.��
����Q��!COADD=3>>� 22000� 3 = 66000 ADU .L��: ��!
COADDO���^�$>+���DlZ��qO m���nnGo���@3�

����L����8���V#�Z��.�^�8��VQ��>>��3%�
��no[\7Qm,-�
CqFITSs�%���©7���f.#�C�V>©��m
VZ�[\7��m,-�
Cqf.#b�PQ��V>�V�J?�ZQm_�
">�,-�
CqFITSs�%���©7�O���	�O��3�7K�FITS

q@T��IM.L�������LB (�!%!%*�)q=��82.� ��!
COADD�?�3FITSs�%�%*%���OQV��o�V�V�

msred> hselet �hdfn1 1.lst FRAMEID,COADD,EXP1TIME,EXPTIME yes

MCSA00014017 2 50.000 100.000

MCSA00014019 2 50.000 100.000

MCSA00014021 2 50.000 100.000

MCSA00014023 2 50.000 100.000

MCSA00014025 2 50.000 100.000

MCSA00014027 2 50.000 100.000

MCSA00014029 2 50.000 100.000

MCSA00014031 2 50.000 100.000

MCSA00014033 2 50.000 100.000

���d��O.�©��!�>>COADD=2���W�dmZ�� 100IO��
���#� 50IZq#� COADDQm�2`�m�O.Gn ��UEXP1TIME

O���!*!�. 1�Z��q<QV�V�EXPTIME�>�Z�� COADD

� EXP1TIMEC�:�V���a!

6.2.6 %����f

�W��&'()*��B©:�B.:�;.Zn�mo�����msall�9�
0 ��!
msall��#U57� !�q�m�]^Q��!��	�� 6.2W�XYQm0

V]^���	q0��]^��m��ro�m�0<u%��%�����|}�
B^u�f!�q��V���!
�:\��#U57� !�q./%���m����msall�O\J7U6.2W�

>���D#a��]^Qm !�qa�V�	� dmosimgUVW�Laq�9���
O�: ��!
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msallq�9������u�f!�()*�q9���!

m> lpar msall

inlist = "hdfn1_1.lst" The list of raw images (listprep output)

resimg = "hdfn1_no1_h1.fits" The name of the final resulting image

(jump = 1) Jump to the i-th pross

(bye = 8) Stop after the i-th pross

(disp = yes) Display the proess?

(onfig = "dir_msred$DATABASE/ana_de05.fg") the name of msred onfig

(dosf = yes) Step1: Use a self-flat instead of external flat

(sflat = "") Step1: the name of output sky flatframe.

(extflat = "") Step1: if dosf-, supply the name of flatframe.

(dodk = no) Step1: subtrat the dark frame ?

(dark = "") Step1: the name of the user-supplied Dark Frame

(rail = no) Step1: do the rail remain on hip 1?

(sthresh = 1.25) Step1: threshold for objet mask.

(msksize = 4.) Step1: objet expansion size (pix).

(mskr = yes) Step1: osmi-ray leaning during making mask?

(eahflat = no) Step2: make individual flats for eah frame (ye

(skipsky = no) Step3: skip median-sky subtration proess?

(nself = 3) Step3: 2 x nself frames are used for making sky

(nmin = 5) Step3: minimum number of frames for sky (<2*nsf

(skipqms = no) Step4: skip qmsepsky proess (autious!)?

(moresky = no) Step4: more onstant sky subtration after qmse

(rrej = yes) Step5: osmi-ray leaning during msgeoorr?

(minfw = 2.8) Step7: Minimum FWHM for mathing atalog

(maxfw = 10) Step7: Maximun FWHM for mathing atalog

(satur = 18000) Step7: Saturation ounts

(thres = 4) Step7: SExtrator: detet_thresh

(onn = 12) Step7: SExtrator: onneted pixel

(fstop = yes) Step8: ask y/n to proeed after xyxymath?

(ombine = "average") Step8: type of final ombine?

(rejet = "siglip") Step8: type of rejetion

(weight = "sigma") Step8: weight -sigma or exptime?

(lsigma = 3) Step8: lower sigma lipping fator

(hsigma = 3) Step8: upper sigma lipping fator

(nmat = 40) Step8: nmath parameter in xyxymath

(mode = "q")

3u�f!�L!
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inlist | listprep�rT��m"N#	
s�%�!

resimg | RS>T&'� (7N)!I�".�ts"qU�V^`��!

jump, bye | �Q msall . 6.2W�=«m�D��nEC�SNQVQ��m
>>�jump u�f!���D���9�Dno:	�!
�I��O.�©��!
�
msall qEC�;�m�>>� byeu�f!���D���9�D�SN�I��O.
�©��!

disp | �D�]^EC�2&'I<q9�n��nq�DQ��!}�EC�
2qdV�V�¡}.'©V�:�;q3G��;.?>����.�#.!
2�:�
�&'I<q�I�.:³:>>���q no�Q��!msall �9�� ds9:�&
'I<%!�.m�b.�V���Oq3GQV^`��!

on�g | ]^Q��OQV���� !��B1��e�s�%z´!�.�s�
%�q�DQ��!MOIRCS�>2-N5fgh$��O��@�4O�$�%��
�$J9�h���4B�%�O��@��$�8�0C9g��@��f����$
$��%�9�������������������D�$� "����0i�
e�s�%z´!�.�s�%��OB1�����,q<Q��6 !

ana jan05.fg 2005G 17 U5G����a
ana de05.fg 2005G 127U5G����a
ana jan06.fg 2006G 17{37
ana mar06.fg 2006G 47{77
ana aug06.fg 2006G 87{107
ana nov06.fg 2006G 117 { 2007G 17
ana feb07.fg 2007G 27{37
ana may07.fg 2007G 47{67
ana aug07.fg 2007G 77{107=
ana ot07.fg 2007G 107`{2008G 27
ana feb08.fg 2008G 27{77
ana aug08.fg 2008G 87{2009G 77
ana sep09.fg 2009G 87{2010G 37
ana apr10.fg 2010G 47{2010G 127
ana jan11.fg 2011G 17
ana feb11.fg 2011G 27{2011G 57
ana jun11.fg 2011G 67{2012G 27

6 YZX�J�MCSRED�i�m�FXREADME]Umsgeoorr.lVW¹X	mWX
in¶»¼½
¾
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ana mar12.fg 2012G 37 (�`�D)

N��:����a� !�� 2005G 127 9��� !�����ana de05.fg

q"N���O�: ��!
dosf, sat, extat | dosf���ss�*
qaM��n��nq�D��u�f!

���!��ss�*
qa�>>����q yes�Q�sat u�f!��rT����
�ss�*
s´!�s�%��q"NQ��!��ss�*
qrTI������8
���Js�*
 (�!�s�*
g)qBG �aM��>>��dosf=no�Q�extat
�aM��s�*
s´!��q"NQ��!
�!�s�*
����ss�*
�ª«VE1ws#�t16UN�� 7.2W�7.3

W\]aq<�:��¢.� ��.��1T:4l�©.�!�s�*
��E1q
��Qm�OB>¡:�O��7¢�� ��!�m��!�s�*
qa�>>��$
������F��m�!�s�*
qM���!����MOIRCS�	-
5.9G�
�l� 2-3%´µ��3%���4l�D.do��m���!
:�������ss�*
qa�m]^q9���dosf�"yes"�Q�sat�s

�*
�q"���!?�B:��s�%��q"�:�°�cdQV^`��!

dodk, dark | %!��©q9�n��n��m9�>>�M��%!�s´!�q
�D��u�f!���!MOIRCS�%e$D�%��0�$f�����$����
%!��1,-�
´µ�.ª3T>���O�2�V��:�E1w�!�s�*

��>>����%�
&'��;8O�����57��8"<6l��BQ
mU:O��73��D�©V�:�aTZ. !��2G�V�V���.%!��
ª«Vn: B©��O.^M��!��%�
TZ.�V���O���Vs�*

s´!�rT�()T:"#U>>�" 2-3%noRB 8%DlO?D��V���a.
@$��!

rail | MOS��_;':���Q�Q� hannel-1&':C 100pixelD.�
^1�:�V���!	.� ��!���MOSp	���B:´!�.� ;��V
Q��m�����.do�m>>�rail=yes�QV�9QV^`��!

sthresh,msksize | �D 1�E1p	�qr�:�	,%���p0bqE1O\
:�n (sthresh)�"E1O\:��m����<0q�%���Aw�n(msksize)�
R��u�f!���!��E1��p	�Qm�>>�sthresh=1.2��i�V\V�N
���.�hot pixelsg�%q"�Vp	�QVQ��;�B^:���cd?^�D
QV^`��!�} s£�
�OK��!

mskr {�D 1�E1p	�qr�:�/0±:�=5q��n (IRAF osmirays

�	�q�MQ��)q����!6��s���:���� !�����qyes�Q
��!
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eahat { �� !��?qM�Vs�*
s´!�qrT��>> (U� ��s
s�*
)�^�T���s�*
2��3.s´!��"s�*
 !�no=�V
��:������I�!)�T���ss�*
��Z�?��." 9��Q��
no��!$��>>���p	���:n�m��E1.s�*
�?�;�VQ���
()T:s�*�	�	q�©'�Qm Q��! !��?.>:� (15�0iOn)

>>�3.@&'m�s�*
s´!�q��Z�?q=�VrTQs�*
2
QV^`��!eahat=yes�"�q��m�	%*(��!:>�10�0i�?�
SelfFlatqrTQ��O��O�6�T� eahat=yes�Q��!

skipsky | 	,%�©�Dq�9��n��nq���u�f!�!�Q��ss
�*
qM�V�ª3T>:��?��	��>>���ss�*
`���Z©��:
&'�: �ft{�	,%q�^IM.:�>>.� ��!">>���q yes�Q
��!

nself, nmin | 	,%�©�D�M��ft{�	,%q��s´!�norT
��nq�D��u�f!���!��#�E1s´!��B��ft{�	,%�"
E1s´!�D� nself�PQD_ nself��>GIV 2 � nself �noro���
O�: ��!�} nself=3-4.aG���O.B���!8.s´!�Z��w�
��	,%e� ��.��1$VD��CqAQ��UA.2W\]a!

skipqms | 	,%��; qs�*
���^�Dq��nQ:�nq����!
�}��9����no����Q��!

moresky | 	,%��; qs�*
���^�D_�"&'ft{�q
73�5�V�©5�O��]^q��n��nq����!�}s�*
�©��Z:@
l�:���	�*�QV��B� �I�!

rrej | 8
O\J7q����/0±:�]^q��n��nq����!8

O\J7�&����qJ�����/0±w%*
%���:�16."%�
��<0�9.�VQ����!O\J7q����]^qQ��!�}�Yes!

minfw, maxfw | &':C>GI�D�a�E1B©�UFWHMR>CO
RBCaH0q�DQ��!minfw ��]^Q��OQV�� !�R>PSF� >
Q>��^o�Cq"�V>©��!�����V3&'X� ���O>��%*�
%���w/0±.:C>GI�D�®16qP���Oq
��O.�©��!maxfw

���� !�RBPSF 2 GC�2-3 � FWHM Dlq"NQV>^O���Q�
�!�� ��%§B©:E1��:Cq���@l.M�VQ��48R.� ��!

satur, thresh, onn | :C>GI�D�a�m�E1q57��:�M��
SExtrator u�f!�q�DQ��!"�$� SExtrator � SATUR LEVEL, DE-
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TECT THRESH, DETECT MINAREA, 3u�f!��B1QV> �E1�(z
´!�.�´µ�w���^o�+d�	,%� S�,-�
 (thresh)%���.�
DlU:.�V�moE1Od:�n (onn)q�DQ��!onn u�f!��FWHM

C 2-3G.L���!�m�thresh u�f!���} SExtrator DETECT THRESH

�aG��C� �B©���DQ��UA.6W\]a!m`Q��� 57E1.>:�
O�,���p*(�� (57E1,���qª3Q�$E1q�D���O!E1:C
.>�°�&'q�s
�I��a���)� G��m��2-5H0��QV\V^`
��!�(z´!�.�´µ���� saturC�cd.IM�����	,%q��m
_E1%!�,-�
�:�V���!N��@&'�	,%.?� 20000ADU��
>>��C� 100000i�Q:�O��:��Q��!m`��u�f!��E1
:C�GI:�L��$V57�.	OQ�XC?�7.��VQ��m��:$�
��q=^LT�Qn� �I�no��� ?���:o:^V��9��U�}�
 s£�
�OKa!:>�COADD��m !��U�V���DT�J7q"���
COADDZJ7�U�V?���IM�� �I�!

fstop | RS>T:��Y&'�6�$����EB�0C�Q�$!��
$��2A�0C�	
���6D$<��EB�=���$!xyxymath��� IRAF

�%������������M�����������;������$ G���

����!fstop=yes$"���#%�������&	��'3()*�!@�+���

���4N����,�-.�8!/1$2A�5:>�F&HIJK$LO���,�

yes/no(P�H	
�,����

ombine, rejet, weight, lsigma, hsigma | QR/��S��2A� 1T�F&2

A$���$U�HIVWXYZ[\]^_�(�2A� 5-6T`a�bc�dHe

ombine=median$�fg�����!��`he ombine=average$ijc reje-

tion(plip, siglip, avsiglipk)�lm�n� SN�o�2A$c���weighte2A�

rms�pq��rst>��l!u�v�wx;y(rst>$�l!���z{$

c���|he�%t�}~+�����$���2A� rms�����(!��(

e rmsrst>�U�����

nmat {S��2A�HI��!EB��x�!%������ (IRAF xyxymath)

���,(S��2A����c5:>��pq���nmate��;$U	��EB�

�F}�(!xyxymath(U	��\]^_�(�!msall(eJK 7 (gsextat) (%

���/��EB�F}�����U	�����D�e���fge���
��!�

�;y��}$c��(!50`�$��e�m�
��

���(~�1!�"�"]�������5_t��� 4.5-6.0���WK����

�_��dH!

msred> msall hdfn1_1.lst hdfn1_no1_h1.fits dosf+ sflat=Selfflat_1_h1.f

its minfw=4. maxfw=12 thres=4 onn=10 onfig=dir_msred/DATABASE/ana_de05
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? 7: msall(B�H	
�2A!:�� exposure map!1�

.fg fstop+

�"�$<����$c�$!yes/no7 (%_W7)�\]^_�e yes/no��	�$�

���M$+-59�\]^_��8$Im�,(�OK(��:�W>("�\]^_

�e>N�2G(�

����=M;ye����_�_�@G$0��������	��!Intel Xeon

3.4 GHz, 4GByte memory � ;�C� linux PC �M��dH(!16T�:
_[��_

����$R 25Jll�����

msall�&	��? 7�"�cB�H	
2A�x/���B�H	
�2A��

�$��:�tW� exposure mapc��x/��!6.3.3�;�����!msall �3

'3(��"�c:�tW�x/��l����e Appendix B �;���+�/��

���(e hannel-1!hdfn1 1.lst���_��B�H	
(���!B�H	
�(~

�1 hannel-2 �n��_������FM� msall �<����

6.3 �A�����

hannel-1� hannel-2��_�2A���t���������� dmosimg�M�/�

����dmosimg eO��@ ��#���x4��_��"��!"��#T

�2A���t���2A�x���

&6'(��)e!
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1. msall(O��@!6.2�(=$�JK#��(�����_�!:�tWLe gS-

BsbMCSA000?????.�ts��Y�>� dmosimg �"�

2. dmosimg�M�!�����A!hannel-1� hannel-2����t���2A�x�

3. gsextat �M�)3��t�2A���)0CH	
����EB�x!6.2��J

K��

4. gmkgtrimages�M�)3��t�2A�0CH	
5�B�H	
!6.2��JK��

�76!6.2�(=$�msall�JK� 6)� 7)�y� dmosimg ����2����c�

��

2A���t������e��t��#��2A�%��!1ADU/se����	

�/��H	
����!
��)#���x4�4��H���)�+fg�����

dmosimg (e��#���x4�4�H�I\]^_� s �<�"��D�/�)�

��

hannel-1�4� = s � hannel-2�4�

�����C�e!��t����_�eNn����W�B�)��,�
���

�,(��8k(Jn����W��_��1+c��dH!��Jn����W

��_���)�l!��t�8�'&6(1������W�_��������

fg�����

6.3.1 ������� dmosimg

dmosimgemsall(:]�>:�_W�!�%t0~5�O��@����/���_

��Y�>�"��!3:
_[� annel-1� hannel-2���t���2A�x�

��

F��<���"���)":�tWY�>�M����"Y�>emsall (x

/��2A��$ gSBsbMCSA000?????.�ts �(���$���(!msall(x

/��:�tW���)e Appendix B ;���

msred> files g*fits > gall.lst

msred> type gall.lst

gSBsbflMCSA00014017.fits

gSBsbflMCSA00014018.fits

gSBsbflMCSA00014019.fits

gSBsbflMCSA00014020.fits

....

dmosimg�"Y�>�eF;���/�� hannel-1� hannel-2��_����>(

�:�)�����
��c�)�����!Y�>e���9�:�tW!hannel-1
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�_��(;��!6��9�:�tW!hannel-2�_��(&	�)��fg����

�

<�\]^_���%��(�

msred> lpar dmosimg

inlist = "" input distortion-orreted file list

froot = the root name for mosaiked individual images

(s = 0.8) Sensitivity sale fator of hip 2.

(onfig = "dir_msred$DATABASE/ana_jun11.fg") the name of msred onfig

(sky = yes) subtrat sky?

(orx = 0.) additional dx for h2 to default mosai rule

(ory = 0.) additional dy for h2 to default mosai rule

(disp = yes) Display the result?

(mode = "q")

3\]^_���Le`a(�

inlist | �(&I��":�tWY�>��D���

froot | x/����t�2A�W_>L��D������!froot=tmos�

�D��!x/��:�tWLe<�"��c���

tmos 000?.�ts (?=1,2,3,...)

mos gall.lst ... x2A�Y�>�!mos "Y�>L�

s | 
�(=$� hannely�4�H�I\]^_�(�s e4K��eEB

�_�����<F��I�@�_�l1�������� hannel(�%���:l1

���!I�@�_�������)e 6.4�;���"��C�e!��/��2A�

J��%t���3���W���)��!��H������(?D(~� (��

e�%t�]��>IJ��(�8/��)�

s = 10

[ZP(h1)�ZP(h2)℄=2:5

��( ZP(h1)� ZP(h2)e���� hannel-1� hannel-2�%��(�

3���W�%��e!�A�_��<F�l��
8(}D!�8I�@��	��

�!	�/�Jl�)��@�Nn����W(<F�)��e#(�����8

�,(F1�� (6.4>;�)����9������c�dH!s��e���_���

%t%r�>�H(������,�B�(7 �


:U	�)��3��0:�W�_(� s ���`a��2�)�~�!MCSRED

����(&I���%t:]�>��_[:]�>�UM��dH��(�8 �

7 $��������sal.l�msred��M������ "
8

2009G#=�&M'� 2006-09-01�()��*'���s(J)=0.884 s(H)=0.877 s(Ks)=0.765+&M
'��� "
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? 8: dmosimg(��t���2A

20060601 { Ks+CSL: s=0.813 (under the use of the msred at�eld data)

20061210 { J+CSL: s=0.8913 (under the use of the msred at�eld data)

20061210 { H+CSL: s=0.9120 (under the use of the msred at�eld data)

on�g | msall$;�FM����_��H����:�%�
_5��:�tW

��D���

sky | �%t0~���l��l��D���"sky=yes"���dH!��t�

���
�3 hannel$?�CI6$N0![700:1300,700:1300℄�(^�V�����!�

$���%t��)2AABl10~5���

orx, ory | <F/��;$9��D�dHc�!=�	��"�)�:�W>

$��t�W_Wl1<�$��t�W_W�#�)+��_�������$#��

�Jl�)��dH!orx, ory\]^_�����"�)�@��9 �Channel-1� 2$

�3I6���EB�����$���Wy����(�~M��_�����!��

�U�)�@��pq�,�(~��MCSRED�e�$��pq���$���!

�ndms�mosoral�<�/�)�� (	@e
0��)���t�W_We�	�$

1�(����W�5�,�"+����:�W>��t�W_We����c�

$(!KMe�$;�2�k(��l�pq�)��t�HI$~(����

9 8:� xyJ�����'�9������
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���(~�1<�������!

msred> dmosimg gall.lst tmos s=0.813 on�g=dir msred$DATABASE/ana de05.fg

? 8$"�c��t�2�����T�JxM������:�W>@D��m�

x/��3��t�2�$:�_��>e 3569 pix � 2048 pix (!���W��_We

0.117 arse/pix �c�)���dmosimge2��_�$%r�>�� hannel-1 $n�

H$
�$(!xM������t�2�$%��e hannel-1 ���)�����U�

��

��t���(C�$~c$e!9E!;���>7�����!AC��	
���

� dmosimg���%�����D�����5B������E�?�������

����� "��#���,(�orx, ory\]^_�(	&(~�dHeo�(

�!��+HI/�c�dHemsall(B�H$
�3 hannel$�_��WCS�'�

) hannely$��0(�&D�c�$&6�fg�c���

��t�HI/��32��4I��1!<���1$HI������$���e

32�$EB��x�!�$EB�F�:I�M�"��0(H$
����(F&H

I�����EB�x������� gsextat!0(H$
�F&HI�������

gmkgtrimages(!msalleFI(��1�UM�)����

6.3.2 )*8= gsextat

gsextateMOIRCS2�(EB�x�����$���(�\]^_�e<$"��

c�)���

m> lpar gsextat

infile = "�mos_gall.lst" Input image name (allow �list forma

detmin = 12 -DETECT_MINAREA parameter in sextrator (int).

thresh = 5. -DETECT_THRESH parameter in sextrator (real).

minfw = 5. Minimum size of objets for output atalog.

maxfw = 15. Maximum size of objets for output atalog.

(disp = yes) Display and hek result by display?

(satur = 15000.) -SATUR_LEVEL parameter in sextrator.

(reent = no) Exeute re-entering for SExtrator output?

(nlimit = yes) Limit the number of SExtrator atalog objets

(max = 60) Maximu number of objets in atalog

(auto = yes) Automatially define the detetion region

(xfr = 0.145) detetion avoiding region fator in x

(yfr = 0.05) detetion avoiding region fator in y

(x0 = 296) Beginning x oordinages for ut-out region
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(y0 = 102) Beginning y oordinages for ut-out region

(wx = 1456) x size of the ut-out region

(wy = 1844) y size of the ut-out region

(mode = "q")

inlist | EB�x�lm�2�:�tWL!Ke2�:�tW$Y�>�"��

!2�$Y�>�"�dHeY�>:�tW$L
$F�'�' ��m2����

detmin, thresh | SExtrator $DETECT MINAREA, DETECT THRESH$3\

]^_���D��!6.2.4�$ thres, onn $9;���

minfw, maxfw | SExtrator�"�)�x/��EB$�$0(H$
�M��E

B$%tZ!FWHM�$H0��D�����1$\]^_�(�D/��H0h$%

tZ$EBe%���l1=l��!6.2.4�$minfw, maxfw$9;���

satur | SExtrator $ SATUR LEVEL\]^_���D��!6.2.4�;����

:�W>(}>I(����

disp | EB�x72� ds9k(�%���; yes����D� yes�

reent | �x/��EB$C?:I� enter����M�):pq�l��l�

�D���D��g(�

nlimit | nlimit��5���U��	��nl1 max(�D/��S��($E

B$�$%����x/���

max | nlimit=yes$dH�U$��!%���/��EB$F}���x/��

EB$���$�"�B�dH!	��(� max�(EB�z���

auto, xfr, yfr | 0(H$
�M��EB$:IH0����)&D�l��l�

&���yes$dH!2�C?l1

("2�$ xn8%tZ) � xfr!("2�$ yn8%tZ) � yfr

$IJ���)!0(H$
MEB��x���

x0, y0, wx, wy | �$�x0(&�\]^_� auto� no$;!�$�(&�

�N0���)!EB�x����x0, y0 �;�$X:I!Y:I�I�!wx, wy

�M��N0$ Xn8!Yn8$}~/�<��![x0:x0+wx-1, y0:y0+wy-1℄$

N0$EB�0(H$
�U$����x0, y0, wx, wy \]^_�$�:�W>@D

e msall $"��3 hannel�N����dH�AD����c�)��$(!��t

�2�$0(H$
���dH�e!��� x0=100, y0=100, wx=3369, xy=1848 $

"�c��"�,�c���!auto=yes(��&D�$�3(����

31



msred> gsextat �mos gall.lst 12 5 4 10 auto=yes xfr=0.1 yfr=0.05

detmin, thresh c�$EB�x$>7�&��\]^_��M��EB$%tZH0�

�D� minfw, maxfw $\]^_�e!F&�c!0(H$
�U$���EB��F

D 10S`�!100S`a�c�"��@D�)�+����4���!nlimit��5�

��"yes"��)�+��(!%���/��EB��	��(��D$��(�8(~�

$(JM(��EB��bc���!KeB�����<$0(H$
$JK( 

G�������

6.3.3 0C�	$�B��	$ gmkgtrimages

gmkgtrimagese3:
_[$��0(��D�)0(H$
��)!F8�B�H$


������(�

msred> lpar gmkgtrimages

inlst = "mos_gall.lst" The list of input images with assoiated atalo

output = "hdfn1mos_no1.fits" Name of result image

(hkbox = yes) Automatially define the final image size?

(xbox = 300) Dither box size in x in pixels

(ybox = 300) Dither box size in y in pixels

(x1 = 150) Relative x oord of 1st image in dither box

(y1 = 150) Relative y oord of 1st image in dither box

(rail = no) Do the rail remain on hip 1?

(rsize = 136) Width of the vignetted area by rail on h1

(ombine = "average") Type of the final ombine operation

(rejet = "plip") Type of rejetion

(zero = "none") Image sky zero level offset

(weight = "sigma") Weight: sigma or exptime?

(fitgeo = "shift") geomap type: SHOULD BE rotate/shift

(lsigma = 3.) Lower sigma lipping fator

(hsigma = 3.) Upper sigma lipping fator

(plip = -0.5) Perentile lipping algorithm parameter.

(nmat = 40.) xyxymath: nmath parameter

(tol = 10) xyxymath: lolerane parameter

(nrej = 15) xyxymath: nrejet parameter

(sepa = 10) xyxymath: separation parameter

(rat = 6) xyxymath: ratio parameter

(fstop = yes) ask y/n after xyxymath to proeed?

(fskip = no) skip xyxymath and proeed to final ombine?
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(skip = no) Skip all proesses exept the final ombine?

(disp = yes) display the final result?

(gtrlst = "") List of images for final ombine

(mode = "q")

inlist | ":�tWY�>��D���
�$ gsextat �F�:�tW��D

��!���'�'efg��
���

output | x/��B�H$
2�$:�tWL��D���

hkbox | x/��B�H$
2�$%tZ:�_��>�������&D/


�l��l��D���D� yes�

xbox, ybox | "/��2�$%tZ���x/��B�H$
2�$%tZ

:�_��>$AJ�<���xbox, ybox ���;�U�����I��D�)�+�!

�$n8�?��:
_[���)�C�j����c+�$�<��B�H$
2�

$%tZ�-J(~�!������I���Y���8L�@�+C?��1c�

����#�l$:
_[$C�j�)���$(!D�e���I"�/1�M��

�����"�)�~���

x1, y1 | "Y�>$F�$2��x/��B�H$
2�$��5:>��

�D���"Y�>$F�$2�$!X PIXEL, Y PIXEL�$��B�H$
2�$

!X PIXEL+x1, Y PIXEL+y1�$:I�+�"��:I7��1���

ombine, rejet, lsigma, hsigma, plip | B�H$
���$ imombine $\

]^_���D���ombinee average, median, sum c�B�H$
$nK�<��

�rejet e sigma lipping c�$E���e#���_��=5�VWXYZ[��

D���sigma lipping7$=5VWXYZ[�M��dH�e lsigma, hsigma( sigma

lipping fator !2 �`�J��l1e#�)��1=5�l��9D�������

)�D���plipe perentile lippingVWXYZ[�M���$ lip$
����D

���>:e imombine$uW��;��)+�/��

zero | zero eD��2�����(�%t$9/!^�V����H$
�l�

�l��D���!D� gmkgtrimagese�%t0~���8$�_��F&HI��

�M��$(!��eF�cdH�=~U��
��

weight | weight e=�I~J�(B�H$
�;$=�$Imn��D���3

:
_[$@J;y(=���m�"exptime"�!3:
_[$ pixel-to-pixel E�$J;

$5�(=���m�"sigma"$��5������
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�tgeo | 0(H$
������$"�c:I�4!geomap����l��D��

�XYn8$J�0�(H$
�"shift"�!XY5:>�2E����"rotate"$�#�

l�?>�)���c�!9�$D�2���O�_�!�y$N�� 2<�`�$�_

���>�HI�dHe!"general"��D�,("����������,���

�

nmat,tol,nrej,sepa,rat | %����������� ( IRAF xyxymath)$\]^_

�(�D�e�:�W>(}>I(�!���� G�dHe rat� 6{9$H0(

?���!tol� sepa�i�����,(�A�dH����>:e xyxymath$

uW��;�+�/��

fstop, fskip | fstop=yes(<���!%��������)0(�@�_�%_�

�&I��'3(�;)*�!<��Bm�l�Jl��$(!(yes/no)(������

����@��&N�)���!yes�����!<�� �ts2��0(5:>�;���

��%���������+�lcl��1no�"�!�$ xyxymath�O$\]^_

����)K;�)+�/��fskip=yes��D��!�$D
���������72

�M� (��������JKe>N�))!��0(H$
 �2�$&I�!F&H

I2�$&I�"���

skip | �� gmkgtrimages�<���8(!B�H$
$nK�=5VWXYZ

[�m��9�)!:�B�H$
&6�����dH�����$dH \skip=yes"

��)!72:�tWL!�9���HIVWXYZ[c��=@���(<���!

gmkgtrimagese��5:>��D�0(H$
$��k�H��)!F8$B�H$
$

������c��$�!gtrlst�e�$
'3(&I/�)��e#$!0(H$
�

� �2�$Y�> (GTR***.lst���L
)�"�fg������!F&HI

2�Y�>$C(!HI�UM��+c�2����dH!gtrlst��D�:�tWY

�>������( skip=yes(:�������2G(�

(�)�� gmkgtrimages�<�8�!:�e=�ImJ�$���^�V��U�!minmax

$=5VWXYZ[(B�H$
��dH�e!`a$M����

msred> gmkgtrimages mos gall.lst MOSRESULT2.�ts omb=median rejet=minmax

gtrlst=GTRmos gall.lst skip+

gtrlst | B�H$
$D
$0(H$
� �
�2�$Y�>$L
��D��

�D�e \GTR"(inlst(�D��:�tWL)���L
$:�tW�F�$HI;�&

I/��$(!����D���

B�H$
�4N��? 9$"�c2��x/���B�H$
�2��_��

0(H$
/��3:
_[!5�3:
_[$ bad region������2��$��!
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? 9: ��t�2�� gmkgtrimages(B�H$
�2�

`a$:�tW�x/���

gmp"Y�>.log | ��:�tW!�$�$dH gmpmos gall.lst�

exp x2�:�tWL.pl | exposure map!1ADU� 1I@J����)��2

�!exp MOSRESULT.�ts.pl�

sgm x2�:�tWL| sigma image!B�H$
�;$3���W($:
_

[y$I�J:$2�!sgm MOSRESULT.�ts�

x2�:�tWL.pl | B�H$
2���� bad region $����_�

!MOSRESULT.pl�����N0�A�_��$H�`��@�� (���<�@J;y

�HJ`a)$N0�����>�c���

F8$C�(�!gmkgtrimages(ex2�!B�H$
�725�B�H$
�D


$0(H$
��3:
_[�e#I@J��$%r�>���_W/�)��,�

C��)+�/�!A.7�;���Fitsu�v$wx;y�!�$;M���) 1.0I��

����9/�)���c�!�Y�%W$C0wx;yeORG EXP����_�_

��J�/�)���

6.3.4 :=��%!��$��

:]�>��%t0~��/��2��F&HI��!HI2�$y(<�)��@

$	�/�5_t��%tZ�#�)�c�lD$!HI2�A)(��1��C�M

���_Y�����PSF�=@����)l1!F&�cHI��!���,�"+
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? 10: B�H$
���t�2���� exposure map

�$���

MCSRED(e��1�0�)��
�����e!MOIRCSe;L����8��!�

$,�@-�pq(~�K�=Jc�$	��EB�;L�"1c�,�B�!���,

>����9��c�8��c�$F�cME�e!����$~�:l�0�

�fg�c���MCSRED���)e!HI�U��A�_�$J��c72�F&2

��c�)��!�8���C�$~($���

���!F&HI2�$:]���3@$��C��fg(��H��e^t��_

%�>$��$
l8�I�@���$��6��D$)���!I�@(3@$�72

��$��F&HI2��i�$)�}~cy��e5�1c��8���$l$!�

$HI$��_�$�I�F	�$����($�_����dH!F&HI2�e��

1$1��<m��$�c��l1!C�c%��$iMe7E�:�@Og��c�

��A�_�$�$!�I�@���;y��6�!��e�D$)���Jl�)

��;y�$�_��m�U�)3@$D	�!H3��Ac72�c��9�1���

�_��@$+0��e��$�1o�l�!��9�c�1MCSRED�MM$)+

�/��
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6.4 I=@%!�

F1���_�$:]���3@$���!D�$����(eM�	�/�@-�J

l�)��@ (I�@)��_%�>���>(��$���	�/$@l1$8�!

C0;y���2%r�>M�$l�Jl��!5��%r�>$@�2kc$l�J

l�$m(�����8%��!1ADU/se��$	�/��8���F�c9��

�8����dH�=m�!I�@e}DEB�_��c�$+6�����5��

!EB���$�D
KeD8!EB�c�$+6� airmassk�(���$��D(�

�H�I�@e	����!$$��:�_%�$)@��3}$)�x4�KO$c

�M�$)<F$��!8=$!IJF�x$��U�)!2009G`9(e5�C;yw

x$)<F$��8<$Mc<FK(e\t�]t��c0�e(~#!	���$

�(MCSRED$����SJ�U�,(&6��C2�!�����c��!6.4.3

�;����n
<$dHemsall��$��MM(~��

6.4.1 ���
�$��

MOIRCS�e5��_�c�$(!2GcFDwx;ye�x4$F�x$;y(&

����
:U$�)��!v�_F�"�ABF�x$�(e!21I@J�FDwx

;y�c�)���$l$!F�xN0�>/+�8�,�"�)!FCwx;y

� 21I"�>/+�,�2G(����!IJF���	���E7��e!;L

C1$ 1024�1024 � 512�512$��F�x$��IJF�$�l��l$>�eFITS

:�tW$u�v$ PRD-MIN[12℄, PRD-RNG[12℄����_�_��5	/�)��
�

c�!2008G 117�IJF��_�($PB�	1l�c�!��`9$��(e4K�

�IJF��Hm�M��M�/�)��
�

6.4.2 ��%!����

�$	�;N(0�I�@�_�eABF�x$$�_�(
$(!msall�U�)�

�(~�
!IJF��_�$����)e 6.4.3�;���

I�@�_�	�(�#C�
$~,�$)!0�����%��!��� ��

��!����?��!����������$���:�_%��e0(�>7(��

��$���!���HI
��%r�>���$��!�?	#I2$)$����$

�
��:�_%�/���_�ef# 1T 1T�8$!J��<�c�$)+�/��

�5$,l1!I�@�msall(	�
�dH!�%t0~!��eO��@��(

L��'3(���*��fg���
�msall�EC(*���dH�e!"bye=6"

��D$)�+�!F&HI$���EB�x�
�JK�"�D
(����&N$�


!6.2.6�;���

����C�
�$~,�$)!��%!����� "#&�)*%!�����

�'�A()*�+,��-��(.���C;ywx(T�$bc��_�(e��$
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�:]�>:
_[�&I(~�	��

��(eEB�_��FM� 2005G 127 9�$��$I�@�_���$���2$

�
��#!6.2.1�(&��u�vY�>�8)��
�a$n�(8)�+�!

msred> less header.txt

MCSA00014102 HDFN1 KS 100.000

MCSA00014103 HDFN1 KS 100.000

MCSA00014104 HDFN1 KS 100.000

MCSA00014105 HDFN1 KS 100.000

MCSA00014106 HDFN1 KS 100.000

MCSA00014107 FS33 KS 30.000

MCSA00014108 FS33 KS 30.000

MCSA00014109 FS33 KS 30.000

MCSA00014110 FS33 KS 30.000

MCSA00014111 FS33 KS 30.000

MCSA00014112 FS33 KS 30.000

MCSA00014113 FS33 KS 30.000

MCSA00014114 FS33 KS 30.000

MCSA00014115 TWILIGHT KS 13.000

MCSA00014116 TWILIGHT KS 13.000

�!HDFN$��$D8�FS33���EB���/�)�����Jl��
��$ FS33

e UKIRT Faint Standards!Leggett e al. 2006, MNRAS, 373, 781 �;�)�	���6

|h����("+U$��I�@Y�>��I�@$��(
��$�_����$

)%������
�

MOIRCSe#�$�x4��$(!����$�x4�I�@�"�)��
�f

g���
�D��#�$1l$ hannel�I�@�"�)!2��$�+�l$�(

��$)l1!��Jn$ hannel����2��
����������
���(e

MCSA00014107l1MCSA00014114�(#T$:
_[�E�)I�@ FS33���$)

�)!F�$#T(e hannel-2�I�@�"�!��� MCSA00014108�MCSA0014110

�I�@�<�)���!8$#T(e hannel-1!MCSA00014111�MCSA0014113��

I�@�"�)��$)��
�

���msall(��
�����#Y�>�&��
�

msred> listprep /shool/data/ FS33 14107 14114

I�@�"�)�c�n$����e�7$c�!�c�$�6�<�)��
�!�

%t0~�eMMc�$!I�@�<�)��l��l�ll$1#�=�������


�msall�"
�
����$I�@�_%�ABF�x$�_%l��l�-.$
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)�~�
!IJF�x$$�_%$���emsalleU��	���

msred> hselet �FS33 1.lst FRAMEID,PRD-RNG1,PRD-RNG2 yes

MCSA00014107 2048 2048

MCSA00014109 2048 2048

MCSA00014111 2048 2048

MCSA00014113 2048 2048

PRD-RNG1, PRD-RNG2e����X!Y<n8$IJF�x$$H0�<$)�)!2048

pixel $���$e2�AB��L$�
$(!IJF�x$�U�)�c��$�$l�

�
�

ABF�x$(��$�-.$�1!msall �<�$�
�

msred> msall FS33 1.lst FS33 h1.�ts dosf- extat=Sel�at 1 h1.�ts bye=6

:]�>eEB�_%(U���$$F��$�U��
!dosf="no"�$)!extat\

]^_%�EB�_%(M��:]�>:
_[�"$�
����!bye=6$�D$)!

F&HID
$:
_[�4I$�'3(%���*$)��
�c�!K��c$e�

%t0~�($JK(
$(!JK 5$O��@ef#$�fg(e��	��$l$!

JK 6$>8y9$�ye!I�@�>8�3$���M$)$���"�cdH!�

K�M8($���

FM�!hannel-2���)�FM�msall�<�$)!�_%$�<��e&N(
�

msred> msall FS33 2.lst FS33 h2.�ts dosf- at=Sel�at 1 h2.�ts bye=6

����%t0~�(LO$? 11$"�c2��(~)��e#(
�

��(eH��!@	���CcnK(%����$)��
��#��=$� UKIRT

Faint Standards$J��8�$!FS33 $K���($k5e K = 14:296� 0:011 (�

�$�$l��
�$eMOIRCS$�_%�(�$@����m$C0;y��$%

r�>��c�)��l����%����$��$�(~�
�

$��# hannel-1$n$2��I</	�
����

msred> display gSBsbMCSA00014111.�ts 1 zr{ zs{ z1={100 z2=150

��(eEB$%r�>����$��_%$�%��(�U�� imexamine %���

U�)��
�IRAF ver.2.12`9$ imexamine(e!EBl1$8��:�����F}

8=��$�fgc�8N0 (3�)$%tZ�%�������&$)+��$(JM(


�AB��)��
�`a$M�<�$�
�
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? 11: �%t0~�(��$�I�@�_%!:!hannel-1, gSBsbMCSA00014111.�ts,

1!hannel-2, gSBsbMCSA00014108.�ts��2?��(0��)��EB�I�@ FS33.

msred> imexamine


�$!ds9c�$2�I<%_W��14�$�L
�%_�W�x�
�FS33!?

11;��$��%_�W�;�)�~!'a'$"$�


# COL LINE COORDINATES

# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT

1132.68 1109.94 1132.68 1109.94

15.71 19.01 335871. 1.91 8265. 0.02 -50 6.88 5.26 5.36 5.24

��("FLUX"$��$�$$��EB$%r�>�(!\R"$��$e�8�U$��

3�$H7(
��$ header.txt(8�"��!�$�_%� 30I@J(��$�9N


�$!#I��$%r�>e!335871=30 = 11195:7 ADU/se $c��
��$%r

�>��K = 14:296$	�/���$)��$(!%��e

ZP(h1) = 14.296+2:5� log

10

(11195:7) = 24:42

$��/��
�hannel-2 $n(�FM� imexamine (%r�>����)��$!�

�� gSBsbMCSA00014108.�ts (e!

# COL LINE COORDINATES

# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT
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1058.47 1042.94 1058.47 1042.94

16.07 18.79 410440. 2.842 9299. 0.07 67 3.49 5.38 5.48 5.36

$c�)�)!

ZP(h2) = 14.296+2:5� log

10

(410440=30) = 24:64

$c��
���1$%���U�)EB�_%�(�x/��EB$	�/�};G�

�$��$�(~�M�c��
!"�@-c�8$5K���)e!@L$62=c�

(J�$)+�/���

$c��!����$ hannel-1 $ hannel-2 $%���U�) hannely$4�H��

$)��$!

s = 10

[24:42�24:64℄=2:5

= 0:817

$c�)!6.3.1�(=$��$$��C$)���$�$l��
�

c�!�:�_%�$K��}~+��($3�@D���+Flc�dHc�!%_

�W$0(l1�J(&$�H7(3��@D$!�$C(�8�$�+c�dH��

�
��$dH!��(8JI$C?�&$�$�*$!�J(@$%r�>� 0�c�

H7�pq$!�$�� imexamine�6�)�8
�,�c��
�`a��$dH$�

�<$�
���(eF��_%�U�)��
�

�#!��(8JIC?�&$�JK�*$�
�

msred> rimexam.enter=no

<�!@$5%%W$?L����(��)��l�pq$�
�2��(=J@$?

L��+c�H7�8@��!�$�� rplot(�D$�
�

msred> rimexam.rplot=40

��$)��)l1 imexam�<�$!@$�("r"%_�W��$�
�
�$? 12$"

��!�D$�EB$����:�tW�I
?�H7 40pixel �(I</��
��$�

���:�tW�8)�$K�h��(�+$6$8Jm��lc+c�l$8���m

)!��+1�$H7(EB$%r�>����l�&$�
���(e���!�C'q'

( imexamine�&N$)�

msred> rimexam.iterations=1 !��(��3�&$W_����82/��
�

msred> rimexam.radius=15

msred> rimexam.bu�er=5
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? 12: rimexamine(I<N0�	<���D$�dH$8���:�t$I<��imex-

amine(EB��%_�W�;�)�~ r�"
��

msred> rimexam.width=10

$(�$)�~�
�radius�EB$%r�>����H7�<$!bu�er�EB���

H7l1�%t�8@��F�$H7�(5N�!width��%t�8@��14$I�I

$�
��$�$dH!H7 15���W$1(EB$%r�>����!H7 20l1 30

���W$14(�%t�8@��)���EBl10~5�$���$�c��
�H

7�&$�1:� imexamine�<�$)%_�W�FS33�(;�)�~!:�e'a'�"


��$(�8����
�

�8�&$��1!`a$M�$)K�#�\]^_%��:�W>�L$�$���

msred> unlearn rimexamine

"�K3��e!IRAF$ apphot\%�_��J�$)�)+�/�����!

http://optik2.mtk.nao.a.jp/subaru red/autumn07/resume/spam le.pdf

��EFH/��"�>$�	@���
�
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6.4.3 ���
=�%!����

F8�!IJF��"�I�@�_%$���	@$�
�6.4.1�(=$�"��!	

��I�@$��c�(eC;ywx����$��x4$IJF�x$�U��$�

��
!? 13����1$�_%��$)e msall(�3��
��$e(~�	���$

? 13: IJF�x$�_%$�!:!hannel-1,1!hannel-2���$�(e?�C$ 512pix

� 512 pix $IJ�m�F�x/�)���

IJF�x$�_%$��$�$� MCSRED (e prmask!utpr $���%���M�

/�)��
�prmask �IJF�x$�_%��m�EB%���&I
�%��!utpr

�IJF�x$�_%$�$F�x$IJ�m�j�x
%��(
�

IJF�x$�_%$��$���lcN�e<$"��c��
�

1) prmask (EB%���&I�

2) :]%>:
_[(
��!I�@�_%$dHeEB�_%$��(U���$

$F�:]%>:
_[�U��

3) sbselfsky (^�V��%t0~���

4) utpr (F�x$IJ�m�j�x


5) fg���)!D�$ qmsepskysb $����tsubanomaly �U�)�%t$0m

;����
�

��( tsubanomaly e qmsepskysb $��"�c���!F�x$IJ�j�x$�

�_%$"���%tZ�0c��_%��$)���%��(
�

O��@���dH�e utpr(F�x$IJ�j�x

�msgeoorrk�UM$�


���$IJF�e$$��I�@��;$��U$�)��$(!D�!IJF��_
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%�O��@�;
�$e��c�$�$��
�

`ae�(
��#Y�>�&��
�/RAW$���_%��2��U�)��
�

msred> listprep /RAW fs103 39115 39126

�$72� prmask�E$�
�\]^_%e$��:�W>(PBc�e#(
�

msred> prmask fs103k 1.lst

msred> prmask fs103k 2.lst

<�:]%>:�_W���%�$�
���e IRAF%�� imarith�M��
�%


�>��
�>Y�8�$!prmask(x/��@�_%Y�>!bisfs103k ?.lst (?e 1l

2)���
����U�):]%>28$2�Y�>��#&I$�
���(e awk

�M�)Y�>&I�$)��
�

msred> !awk 'print "sf"$0' bisfs103k 1.lst > bsfs103k 1.lst

msred> !awk 'print "sf"$0' bisfs103k 2.lst > bsfs103k 2.lst

��1$:�tW�M�):]%>2����
�%ts���_%(&I$�:]%>

(��(e SFlat h?.�ts$$�
)�M�)
��$�
�

msred> imarith �bisfs103k 1.lst / SFlat h1.�ts �bsfs103k 1.lst


�$!%
�>��
�>Y�
��$�72$:�tW (MCSA****.�ts)�(~�
�

<e^�V��%t0~(
�&I$�:]%> ��_%$Y�>:�tW�!<$

sbselfsky%���E$�
�

msred> sbselfsky bsfs103k 1.lst 0

msred> sbselfsky bsfs103k 2.lst 0

��( nself\]^_%� 0��D$)��
���e!Y�>F$�_%$�$!�J�

?�=+A)$�_%(^�V��%t�&I
�dH�UM$�
�

���&$��'3(�8�"�)���PBec�$�$��
�!���2��

I<$Mc\%_��81��dH!���0+���
�$�������
�`ae

�$�(
�!<��@�<�)��2��mSJ���
�,�c��
�

�#!utpr%��(!IJF��_%IJ�m�j�x$�
�`ae�(
�

msred> utpr sbsfMCSA00039121.�ts tsbsfMCSA00039121.�ts
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722�� tsubanomaly%���D	�!"�:]%>c2��
�,�(~�
�

msred> tsubanomaly tsbsfMCSA00039121.�ts order=5

�_v_e��9+
�fgec�($���3-5(=J(
��$x$$)!SBts-

bsfMCSA00039121.�ts$��:�tW�(~�
�2�I<$)!:]%>�c�)��

$�-.$)+�/��
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6.5 msall�8;K

msall(e3JK���)?�c:�tW�x/��
!Appendix B;���MCSRED

�e��1$x:�tW$�$EC7�$�$�A=
�%��leanall���
��

��!

msred> leanall hdfn1 1.lst level=0

$"�� msall ($"Y�>��D$)U��
�level\]^_%e���m$:�

tW�>$)$��l$�H��I
\]^_%(
�

� level=0: tar(�$$�$��@2�`h
$) tar:�tW�;��

� level=1: �%t0~ �2�!%��:�tW!EB%%�%!:
_[y��0(

>�:�tW�;$!;�$!H3�:@M0c�:�tW�>
�

� level=2: F&72$Y�>`heA)>
�
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6.6 MCSRED ;M>�C0

MCSRED �UM
���e�_�$ CL��Y�>�F����$��+?>$�
�

��Y�>C��\]^_%�%�_��%
��$�"�)!"�"�72�F1�

�2G@�=J��
��_�:�tWeF�� tar:�tW�E3$���
�>Y$

a$MCSRED/$����
�>Y���
�

�$���>e9=2;N(�!F?>��c�)��$e8��	��"�?$�

>�e!MCSRED��
�>Y��!README *****.txt (****e�_���)$��

:�tW��$$1�)��
��$1�e"�4AcMCSRED$3%��$@	��

�
!�_�_8m(�!�3<8m(e��	���F?>�e���$README

���^�>�c��
$(!f#�$1�;�
�"��$)+�/����!/1�

?$�>�e!revise2.log$��:�tW���9?/��
�***tmp.tar$��L
(

GI/��CyF?�_���(e!�$1�F?>�$�_��c��
 (�K8�<)�

MCSREDe���_�_$�8��_Z�<m)�2$)��
��$gK���$

�1!�F$�
$($��+�/��

F8�!MCSREDeEC���J$�_Z���)&I$)��S���%][(
�

S�
%W$dHe$���MCSRED�vr��_�$UM
�$eA+���	��!

��(F1��72��$)!�<e�lc�@	�I��	�$(!=Jc�	�$�

�($UM+�/����!S�`h$ME($MM$�e!f#�<�$��D~!M

M��$)�&
�	5$)+�/��

MCSRED��O$��_%k$xH��$)e!`a$Web%t>�f#$;�+�

/��

http://www.naoj.org/sta�/ihi/MCSRED/msred.html

$�8!$�Pe`a�(�4���$�
�

EC �

�NEJB��t��=

E-mail: ihi�naoj.org
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7 msall$�9�����D

�$9=;N(e msall �C?�<�0��
�!MOIRCS���_%�����)

msall (e<�0$�c����fgc����F�
���(e!�$"�c���
+�l�2$�
�

7.1 NODDING4B�%!�=M

Noddinge����EB$�����1��'K(!MOIRCS(eGETOBJECT �%

�����) \SKYNOD"��5����D
��$�"�<�/��
��$���_
����)eD�$���������$e0c�!

EB 1 ! %%t 1 ! EB 2 ! %%t 2 ! EB 3 ...

$"��!#:
_[EB���
���;L�?�)%%t:
_[�<F$)!�
�EB���$���&6�7�J$�
��$"�c�_%��$)e!MCSRED(e

noddata\%�_���_�
�,�"�!H3���
+�<���2G(
�
:`a
$"�c%%	���/�)��
�10

� subskyimage |%%t:
_[��
�EB%%	&I!%%t0~!:]%>:�_
W�����

� grsbimg | O��@���!#�$ hannel���

� tiltskyor | 0m;�%%t$�@��� (!I<\%_��$=5$�)�

� mosgsbimg | grsbimg(O��@�����_%���t	
��

� mossbimg | N hannel$�_%���)!83O��@�"���t	��3$)
�� (=grsbimg+mosgsbimg)�

� skyorgmk | F�$ gmkgtrimage�<�$�8!%%t�0�):HI$c�
�

��(e��"�$&6$N�$��=$)�~�
�

1) hseletc�(�_%�%%%	!subskyimageeA)$":
_[�F�@J;
y�
�$$)���$�C���

2) listprep ( hannel-1 $ hannel-2 $Y%>�&I�
3) subskyimage (%%t0~!:]%>:�_W�!%%t:
_[$EB�%%	

$3&6����

4) �$JK(0m;��%%tIJ$�$!�$
�!I<\%_� (A.3;�)�$

10 ���)�)��L@H����2007G0A�()���F���;���� "
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%%tIJ�0+�
5a) ��4�H�Jl�)��dH!mossbimg�<��

5b) ��4�H�Jl1c�dH!��e��t	�g$dH!grsbimg (O��
@$!fg���)mosgsbimg(��t	�

6) gsextat (0(H$	�$EB�x!�����$FM��
7) gmkgtrimages (0(H$	5�B$H$	!�����$FM��

8) skyorgmk(G7N0��D$
$)$2�$G7
%W�H$	!:HI�

c�!�$JK��3$)��!nodmosall$��%%	���
�>$+eF��
MCSRED$ tar:�tW�E3$���
	>Y$a$MCSRED/��
	>Y��
MOIRCS SKYNOD REDUCE.txt �;�$)+�/��

? 14: noddata\%�_��"����

7.2 0EB$9����A����%���:	

msall (e F�$ ms mksat %%	���)!3@2���$)EB��x$)%%
	�&I$)��
�!�Ac�1J�T$:
_[�0(H$	$)B$H$	�2�
���)e"�9� S/N(!"�
�$�$�(EB��x
��$�(~�
��H�
EB$"�
�$�$�(%%	�lm)^�V�%%t:
_[�&�)%%t0~�
���n�xM���2�$%%t$(����"�>/+
��$�(~�
!? 15��

F�;LC�	��EB��dH�H��D;y�E�?��_%$dHe�$82�
}~+c��
�
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? 15: msall(B$H$	�2�!:�$��B$H$	�2�l1EB%%	�&�)
:������2�!1��!:2$�_%(e��K}~c��ec�l�...�

�$&6����e!��� msall (��B$H$	$���(��)!�$2��(

EB�x���)%%	�&�!���U�):�:]%>:�_W��^�V�%%t
0~$JKl1��D
$��"�cnK���
�

�MCSRED�e invmask $���2B$H$	�2�l1?��%%	�&�!�

��U�):]%>:
_[�&�D
$��%%	���/�)��
�

invmask �U����$���lcN�e`a$D�(
�

1. �#msall�<�$ (%%	&Ic�$>N�!61+2G($��)!�$72:


_[���) invmask �<�
��

2. invmask eB$H$	2��U�)3:
_[�$?$�EB%%	�&�!ob-

jmsk000?????.pl!?????e:
_[ ID%��_����!������?�c%%
t:]%>�&I
��

3. F�$msall(&1���gc�_%�A)>5
��$!lean2nd$��%%	�
<�
��<�@�_%!MCSA000?????.�ts�$?$�EB%%	!objmsk000?????.pl�!

?%%t:]%>$"�Y%>:�tW�;��

4. �$)msall� jump=2(%%_>��W::]%>�}�c�_%�4$+dHe
dosf- extat=?�W::]%>L$$)N
�2��bc�dHe dosf+ sat=(	

�$L
:<��e&1�c�) eahat+$$)!3@2��$:]%>�SJ�&I

�,�

��(?$�%%	�U�)!:]%>:�_W��%%t0~!F&�cB$H$	�
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($����$��
�

7.3 %�����!��=M

? 16: @�_%!:!MCSA00014017.�ts, 1!MCSA00014018.�ts���_[:]%>(


�};G�%%t�0�)!� =2pix$�r5V�(c�$�2��2�AB�E�}~

c<LM�:Y��\%_�!>/c4eX�� bad pixel��r5V�(c����$��

EB�_%��_[:]%>(
�$"+$l��
�!? 16�!MOIRCS�_%�e

:Y��\%_��>�)��
!F� K���� hannel-2 (��78���
���
�1e%%t����5���^�V�%%t�&1��%t[%�_W(�D$)��
dH�e^�V�%%t0~$JK(0~51��
�!H3�C�%t[%�_W(�
$+��$)��dHc��e%%t0~����8(�0m;�)$���
���!�
W:%%t:]%>��!B+$dH	�$�1-2%`a$
%W($1�(
���$\
%_��>��$�c��
�

:MCSRED�e:Y����$�$$%%	e<�/�)��	��!Weihao Wang

;�"� IDL�:>r%V����H83/�)��
�
��K16$MOIRCS�_�

�Y�	���
$(!M���4$$�
���(e? 17�:Y����$nK$#

���2$�
!�$JKe�$��%>�<$C�_	;�"���%%	2/�)�
�
$(!fgcdH!��%	>�/��$o�($����

c�!
:MOIRCS(e�I$NB:�W%�=~!:Y��\%_��I�c�?$
�:�W%_�(~4�1��$�$(!2009G2`9$ JHKs�_%(e�$PBeH
@$�	��>:���)eMOIRCS$r%%%t>�$;�+�/��
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? 17: :Y����$���:�!@�_%��_[:]%>(
�)%%t�0��2
��?�C�!EB�%%	�$)�r5V�(c�$):Y��\%_��N�	)!
\%_�$C?�8@���1�!2<�H7!=<� position angle�$��:I7�:

I�4
��$(!:Y��\%_�e=n8$<LM�c��1a!=n8�^�V�
:�W%_�lm��?�Ca!�$$:I7�5�4�:a!�$$2�l1:�0+�
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A msall$;��$3%������

��(e�3<�%%	 msall $C����)��3%%	���)!�C�@	$�

���>$�	@e!MCSRED��
	>YF�����README:�tW���


$(!�$1�;�/�)+�/��

A.1 ms mksat

ms mksate�W:%%t:]%>�&I
��$$%%	(
���!�$2K(&
1��3:
_[��
�EB%%	e8$^�V�%%t0~c�$JK(�U�/��
�$!msall(e���W::]%>�U�$c�!dosf=no�dH���)���;$�
ms mksat �<�/��
�? 18e�W:%%t:]%>$���<$)��
�v_
	e 2005G 127`9$�_%(eH3�>/c�(�!D�$�_%�����)v_

	0~e�$�)��	��

? 18: K���$�W::]%>!:!hannel-1, 1!hannel-2�

<cJKe

1)!v_	0~�
2) EB%%	&I

2-1) 3:
_[�D8$:
_[(
���

2-2) >8$$�D<��( �t$��$�:$0�)!%%t�J1�
��
2-3) bad pixel�%%	�$)^�V�:�W%�lm)l1pixel-to-pixelE�

(�	�Wy($@%r�>�$;1��)�$��

2-4) M���$9��	�W$�$2��EB$$)%%	�&��
3) �W::]%>&I�
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3-1)3:
_[$^�V���F�$:
_[�H����lm�(9/H$
	�

3-2)"/��A:
_[�EB%%	�lmc�1^�V�(B$H$	�
3-3)B$H$	�2�$^�V�����)!�$�(
��$(532
�

4)!&I$�:]%>���)":�tW$:]%>:�_W�����$�2G�

c�!�_[:]%>�_%$&I$�$�e!MCSRED$mkdome $��%%	�
M�(~�
�

A.2 sbselfsky

sbselfskye^�V�%%t0~���%%	(
�:]%>:�_W���/��2�
$Y%>�"
�$!3:
_[��$)�$D
5�D8$�D/��T� (2�nsf)$

:
_[�U�)^�V�%%t�&�!�����)%%t0~����
��$JK
�D
,(!2��>�:Y����x45�$LMc���1
�$�(~�
�
^�V�%%t&I����T�eB�$� pixel-to-pixelE���m�%tZ$7��

�B$~�
�!�$J��D�;y�E�%%t$��$1��<m)$��$��>

_��:$�7�c�)��$$!�_%$@J;y�%%t����5�����)
$����6��C�$��$$�����!%%t�H���D$�>7$�_%$e!
�$JK�>N$�n�72�o�$��,��F�
�
c�!"Y%>� 3T$dHe nsf=1$$�
�!�$:
_[`h$ 2T�H3$

)!%r�>$>/�$� (EB$c�)�z�%%t2�$$�
�nsf=0$"
�$!

Y%>l1�J�?�=+A)$:
_[�U�)^�V�%%t�&I$�
�F��
$$)!nsf=-1 $
�$!�J�?��OA2��^�V�%%t&I�U�$�
�!
��eEB$:]%	%$7E�:�@��2G@�9�$$=JC�$)+�/��

<cJKe

1)3:
_[��$)D
!D8$:
_[$Y%>�&I
Y%>AB$T��^�V�%%t&I��D/��T�!2 � nsf�$H3$

)bc�dH!�1�=+A)$:
_[$^�V�%%t�&�
2)^�V�%%t&I

2-1)^�V�%%t$:N:
_[$C$EB:
_[�?$@J;y�0c
��$e@J;y$H$%�_W
�

2-2)EB�%%	�lmc�1B$H$	�
3)&I$�%%t:
_[�EB:
_[l1:$0+
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? 19: :]%>:�_W�$�2�!:, MCSA00014021.�ts�$/1�^�V�%%t
0~����2�!1, sbMCSA14021.�ts�

A.3 qmsepskysb

qmsepskysb e2�$3>8$$�D<��$%%t$:�%���%���!����
$$2�l1:$0+%%	$
�msall ���)e^�V�%%t0~����8$2
�$%%t$0~;����
��$�U$��
�
MOIRCSe 4�$>8��NF;� 11.5Ilm)F�x$)��
��$H3�D�F

�x$;y$y�1c��M)%%t$	�/�5���2
�$!�2$M;��$�
�2���5	/�!I<$��c\%_�$$)�_%�>�)$���
!? 19:!

I<�c�$e>8$$�F;�F�x
�$$
��K!�x4$$8$"<���0

�$)�/�7~���
�;�IJ��$$!%%t$�$���$)��;c�e!
72��I<LM�/1�J$\%_��D2/��Mc0m;�\%_��!�_%�
��81��
�qmsepskysb $e���~���:$0��$�#�$>8�����N
�%%t$:�%���%5��$:$0~���)��
�
c�!>8$�3I6�}~c62�	��@����
�$!���1�/�:�%

���%��G$!��AcC:�!�$�GLM�2��5�I2����$��$
$!�$JK$72�o�3�$)���$�=g$
 (��c��d9e!tiltskyorc

�$J%%	$2H
�'C���
)�

<c��e

1)%�%���%��1��5�
IJ�%%	
1-1) bad pixel!EB�%%	�$)!hannel-1(hannel-2)$1C (:C) $8

�"�)�c�IJ�N�9�N0�HE�	��$���)K$)���
1-2) 3�3 $����%�	%!�
�)�C�$�	�	�=����!
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? 20: ����%%%0$$�2�!:, sbMCSA00014021.�ts�$ qmsepskysb$%%%
$0�;��=M$� quador$>84�9�K$�2A!1, SBsbMCSA14021.�ts�

hannel-1(hannel-2)�:> (1>)3�IJ���� (K-band��	��G


)����5�G$���	��$���%%	�
�����
2)��8�@���� imsur�t����%�%���%

3)%�%���%���D<������2A
�0�

4)��8�����K�2A������

A.4 quador

quador �2A���8�4�6�>� E��	9�IJ�"#���	�	��
���&4'�()*$'�+�()*�,-.�*�	)/5!7�;B!����CF
�	���8�4����&H'��L�N���()*$��.2005O 6PQR�S!

(�T���+�&H�U	"'�+�;B!� 2005O 6P�VH���	�.+�QW

�S!(������84�X����.Y�Z�6�>� E[�	9[��\]���

�	"'�2005O 6PQ^�S!(����� �xpix�_	�+�9�KL�=M�U	

"'�

��.+�&4`��IJ�ab�c)*`�de���#��	�	�f.ghf�

ijkS!(�l� 1K 1K�de'�mnQo.�"�pq���rsf���"tu�

A.5 msgeoorr

msgeoorr�vw&H�Ux()*f'�

yz`��{|}�~�5!��|}�%	[��'�vw&HS!(�!)�_	� geo-

56



? 21: }�%/)�%0$�<G��N�++f�J8�!�_�5!	[;L�C�y�

��"���L.Z��0$X���B 2.B 3�8�}�%/�[�����"���

tran�Ux+�f.2A�vw��	\]�J4�"'�K.hannel-1� hannel-2�C2

Af����*�	)�!	[0	"'[.Z��FF 0.117 (arse/pixel)�VH�"'�

MOIRCS�>2-	5[U#��E�.
I837�\][#X
f'[J��.Z��

1F�vw&H�B�!(�J��"'�Z��1F�.de�xS!(�!)�J9`

����$��"tu�f'�f.MOIRCS�>2-	5[U#��E�.vw�H_��

���[U#�.Z�S!(
�vw&H_�S!(�!)[N���	"'����!

��O��@�@����� "#&��!�"'(�)*+,-./!6:*+=?A�

DEHIMPQRSTHUon�g}�%	�VW�X	��.6.2.6Y�msall��BZ!

(f[\�����f'�

]^��|���vw&H�2AJ4�R�osmiray()*���._`abc�=

M�de�+��f$"'�vw&H�b�2f�gh|^i|j[U#���L.,-

1-2�*�k�lm�	�_`a[Z�no�2fp��qr�se��"	"'�_`a

[gh|^i|jft[�R�.��sEu�bvwfxy�}5z{[|�	}~��

}�"'�

A.6 gsextat

gsextat � SExtrator�_	� MOIRCS2A���n#t��L������Ux(

)*f'�()*��BZz(���� SExtrator�������#��}�BZz(
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����"'[.+���Sz(��z%|jh%�$_`a�qr�En}��1F

�DY�"'�F�Cp'�E���.thresh �BZz(��> SExtrator f#��

DETECT THRESH ��7�}����B|L�@�'�+�[��"'�+��vw&

H�2AJ4����N�nx�*�kF;[A���m.Z�����2A� pixel-to-

pixel �ijJ:[2	I
`���"x8��&H'��Lf'�

�BZz(������`��H0�h%���X���w[�(�j`��+���d

e�.ov����blend��	��.h���	��*�k�4����(�j��b

��"'�"�.nlimit]^��|�x�\�	��� 69x"f����w��(�j

[�z`�"'�

�}rs�

1)�BZz(f��`��H0�2A�@���.bad pixel � �xpix���&4

'�

2) SExtrator �aU

3)�z`�����(�j����`��H0o�h%�!FWHM���X���

bv

4)!enter()*�����`�������?�gI
�Ux+���G�

A.7 gmkgtrimages

gmkgtrimages�2A���n#t5���n#t�Ux()*f'�gsextat f�z`

���2A����(�j����(�jc%�|j�U	.AT�������	"'�

+�()*
fM_`��	� IRAF()*.xyxymath ����(�jc%�|j�

msall��f���<G�$'	rs��Xf'�f.	|}�=#�"f�Zx�tX.

fstop=yes����(�jc%�|jrsf����`t�c%�|j~��3�'�w[

�8f'���<G��mn�nof=�`t.xyxymath���'� nmat, tol, rat, nrej

�	����BZz(}��J9��Wfg/B%�"'�x"v�W"fUv�BZz

([�X��.p���(�jc%�|j[H>�=#��	��. E� yes��X�.

c%�|jrs��! (2A����#t��=n")�U��v�"'�

�(�jc%�|j[�x���<G'�mn�.��(�jf��`��	����

�[#�v0x�	xw[}	�.�&%*��w�v'`	��z%|j�(J.�)*

+�(J����.(����[J#�+���v��"'�+x	xSz(�yz}�

%ki)/��o���"���[,	mn[-	f'[.\6�����./}mn�

��f�1x�gsextat �rs"f9��.����'����<�<�"ftv���

w�.��o��KL�w�}��.xO�T=[./�}�"'�

xyxymath�<G��}5z{[��mn�.gmkgtrimages�Z�}5z{���n

#t���b	��=n"PQw"'�<G}5z{�RS�.failed at "yzi)/"

�	xTR�}�%k�UV`��W�.�=n"�X:Y�RS�Z���j}�%k
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(gmp***.log�	xTR)��RS[Z�"'�

hkbox��}5z{�B;G}����� FITS%%������$<F����n#

t2A�h%�}�zc%/�7�'�]^��|f'[.ghf��}5z{4���

����	$2E[4"�}	+�!JU0F�w��RD��$	"'�8	�2E�

$	�}5z{F;���n#t5���n#t�Uxmn�� hkbox]^��|�#

X.xbox, ybox, xl, yl ��BZz(f��n#t2A�h%��:i�<Jf@�'�

./[��"'�

�(�jc%��W�.�2A�yzi)/� 1KL�2A�FF�����[-��

x�.�}5z{���n#t[U#�"'�++f� xy���JU0F�.2E�5'

�.�	xVW�[?>`�$	"'����.�����"�[�Sz($.D9Ef

B�vw��	$	�Sz(}��n"'�mn�.�tgeo=general�Vufw����8

����"tu�

gmkgtrimages"
��#N�!�#A� EXPTIME=1se"��!A���B

�'�����#I@�"��!A����!�"�STHU����J�4�RS�

ORG EXP �	x%%��z�z���O`�"'�

��n#t`���}5z{!GTgSBsbMCSA000?????.�ts������}5z{�

T1��c)*Sz(!GTgSBsbMCSA000?????.pl���z`�"'[.�}5z{�

�	$}u���M�f dfc)*"��	��}�[��mn��.+�c)*Sz

("&=�$gE��n#t"Ux��	f�1x�skip=yes��$ gtrlst�BZz(�

N"`����n#t'w}5z{�i)/ (GTR ***.lst�	xTR�i)/[���X)

"��'�$.�=n"rs�w"$�$v�"'�

�}rs�

1)��n#t

1-1)�}5z{����(�j"�$ xyxymath "aU�.yzi)/��

(�}5z{���(�jc%�|j"Ux

1-2)�(�}5z{�T1)	����(�j"�$.�}5z{��(�

}5z{��AT��!J4*�" geomapf��

1-3)�}5z{" geotran"�$�(�}5z{���n#t

1-4)bad pixel/region �c)*2A��Fl�J4"U�$.��n#t���

}5zR�T'�c)*2A"N"

2)��n#t

2-1)��n#t���}5z{"�J�4f3�.1+,����-|/��)

�zk

2-2)!��n#t�.w�xmn����}5z{� [700:1300,700:1300℄��

�f� pixel-to-pixel�ijJ:"��
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2-3) imombine fc)*..w"	}[���n#t
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B msall$39D�=N���%���

0) yzi)/N"!listprep�

hannel ���i)/!\froot" [12℄.lst�

1) ��c)*.�k}}B%/N"!ms mksat�

C!or �z*"0	��Sz(i)/!bis"inlist"�

��c)*!omskMCSA000?????.pl�

�k}}B%/}5z{!atf���

2) }B%/}�zk�!imarith�

}B%/}�zk�`��}5z{!MCSA000?????.�ts�

Z�i)/!bs"inlist"�

3) Z7�|)�%0|!sbselfsky�

Z7�|)�%"0	�}5z{!sbMCSA000?????.�ts�

Z�i)/!sbbs"inlist"�

4) )�%0	Z�"D<�� �ttingf	M!qmsepskysb�

D<��"0|c��}5z{!SBsbMCSA000?????.�ts�

Z�i)/!SBsbbs"inlist"�

5) �84�9�&H!quador�

9"	M��}5z{!SBsbMCSA000?????.�ts }�%kT�J9`�X�	M�

6) vw&H!msgeoorr�

vw&H'w}5z{!gSBsbMCSA000?????.�ts�

Z�i)/!gSBsbbs"inlist"�

7) ����!gsextat�

��������(�j!gSBsbMCSA000?????.at�

Z�i)/!CATdSBsbbs"inlist"�

8) ��n#t5���n#t!gmkgtrimages�

yzi)/��(�}5z{�c%�|j`���(�j!gSBsbMCSA000?????.gmp�

��n#t2AJ4_Sz(�z)!gSBsbMCSA000?????.gtr geomap��z}�

%k�

��n#t`����}5z{!GTgSBsbMCSA000?????.�ts�

Z�i)/!GTR "inlist"�

��n#t`��c)*2A!GTgSBsbMCSA000?????.pl�

61



��n#t2A!outputf���

exposure map!exp "output".pl�

sigma2A!sgm "outout"�

��n#trs��j!gmpdSBsbbs"inlist".log�

��n#t�<G�$��n#t�4"�}���}5z{�i)/!failed at "inlist"�

62


