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6.1.1 IRAF���MCSRED,IRAFUe§¨U67 -IRAFe§d�M#'N:CDvEn9¶&«e78Y6V@���e,MCSRED #'N:K�#X�i9UV�	
%&'#8�9:veB#IRAF S�:67YIRAF -Image Redution and Analysis Faility8,NOAO -�®[�������bc
8CD��d̂ ?:E��%&'#��S1;V�#���(�e7YIRAF homepage:http://iraf.noao.edu/ CDH�1I& JU?P;;93eu67YIRAFSP;V�B@6· mkiraf 9:;��1JSl1U67Y¸³#%¹.:�[e\mkiraf" 94�U67Y$ mkiraf{ reating a new uparm diretoryTerminal types: xgterm,xterm,gterm,vt640,vt100,et.Enter terminal type:9'&�0+'*�S��?u67#e@;;e, xgterm S��U67YEnter terminal type: xgtermA new LOGIN.CL �le has been reated in the urrent diretory.You may wish to review and edit this �le to hange the defaults.9vi?@��1JSl1UV%¹.:�[B login.l 9:;IRAF#I�*1()*+3FUd̈ D̂ 67Y;#()*+B,IRAF #��# !B>:?#"#34i?:67YMCSRED SP;V�B,@;# login.l Bf#f;v$% �./S1:67YKN#��S$% -login.l #O&E)# keep 9':?'E1#7(UBe#'u%[?Cd9f:eU�;8)task $msred = (tar()*+Sº�UV%¹.:�[#(+nN)/MCSRED/msred.lset dir msred = "(tar()*+Sº�UV%¹.:�[#(+nN)/MCSRED/"KN#R1#./ -\# Unomment and edit to hange the defaults."#1#*UNB./7E�3'567Y./UV1#+#'#' #,^·B-U?Cu67Y8)#set stdimage = imt800 |> set stdimage = imt2048IRAF S.§7EB, xgterm & 94�U?FUd'&�0+S�u@]#�:V'&�0+e login.l #'E%¹.:�[B4i? -login.lS¨iV%¹.:�[e]#66xgterm & 9/i?'&�0+S�D\@]#'&�0+,7eB login.l #%¹.:�[B4iV01Bvi?:E,·e78 l 9/X2h67Y$ l 8



NOAO PC-IRAF Revision 2.12.2-EXPORT Sun Jan 25 16:09:03 MST 2004This is the EXPORT version of PC-IRAF V2.12 supporting most PC systems.Welome to IRAF. To list the available ommands, type ? or ??. To getdetailed information about a ommand, type `help ommand'. To run aommand or load a pakage, type its name. Type `bye' to exit apakage, or `logout' to get out of the CL. Type `news' to find outwhat is new in the version of the system you are using. The followingommands or pakages are urrently defined:apropos images. msred. plot. stsdas. utilities.dataio. language. noao. proto. system.dbms. lists. obsolete. softools. tables.l>;̂ e IRAF 3�XU356UV -login.l 3v:%¹.:�[e l ��1JSl1U?# IRAF 3;6d.§Uv:#e²³3´µe78YMCSRED#:d>C#'N:,IRAF'N:#n®&'3%(�+ �#�Bvi?:E;9S=O9U?:67YUeQRUVf;BFUdlogin.l S¨i?IRAFS.§UV\C5#01e,�'N:#n®&',%(�+ � !#01v#e@]#66MCSREDSP�eu67Y7eB login.l S¨iV'9BIRAFSP�U?:?@��v'N:#n®&'S'u�[?:E�kB,@IRAFB4iV01el> unlearn iraf#f;BunlearnSl17E;9eIRAF#b'N:#n®&'S%(�+ ��B�7;93eu67Y!"#�'N:#n®&' !S��	U?CuV:�kB,@IRAF#I�*1%¹.:�[ -login.l3'E%¹.:�[8B'E uparm/ KN#()*+Sunlearn Sl17E=B�#�
B29:�9�U?C d́ µ3'567YIRAF S
�d�EB, logout ��1JSP:67Yl> logout6.1.2 IRAF v2.12.1 ��(;#����+3¨� d̂ V2007�7#��#mP�UV����e, IRAF v2.12.13*1N�&+d̂ ?:6UVYKN,w�6e#Vce7Y)IRAF v2.12.1e,@MCSRED 3=O9U?E v2.12.2 9#�:e@�&N#CLN:[��SO�
�jU?C d́ µ3'567Y9



MCSRED #�&N#CLN:[��()*+,MCSRED#tar()*+Sº�UV%¹.:�[#N#MCSRED/%¹.:�[B'567Y$ d (tar()*+Sº�UV%¹.:�[)/MCSRED/$ ls97E9@****.l 9:;���#>:VCLN:[��()*+3·Di9e?u67Y]#vC# basename.l 9:;()*+#�e@"strldx" 9:;'N:SPi?:E�h3'5673@;^, IRAF v2.12.1 e,�4d^?:v:#eP[6��Y#UIRAFv2.12.1 eP�7E�kB,@MCSRED �&N%¹.:�[#NBCONTRIB/%¹.:�[3'5673@;#�B'Ebasename v2.12.1.l Sbasename.l BU'uU?P�U?d�d:Y6V@;#���� 7.2BC:?�QU?:E invmask.l B>:?#@IRAF v2.12.1 eP;V�B,R�
�jU?C d́ µ3'567Y6.1.3 	
����MCSRED S§¨d�EB,@=#i?��.M MCSRED DIR S!�U?C d́ µ3'567YZ )bash #�k�&/%¹.:�[B'E .bash pro�le C .bashr #()*+BKN#R�S'u%[67Y export MCSRED DIR="(full path to the extrated diretory)/MCSRED"tsh #�k�&/%¹.:�[# .shr BKN#R�S%[67Ysetenv MCSRED DIR (full path to the extrated diretory)/MCSRED6.1.4 SExtratorMCSRED #�µv'N:SP;V�B,SExtrator 3*1N�&+d̂ ?:E´µ3'567YSExtrator ,���h�e�d�: D̂ ?:E��FGklc�S1;V�#�(����e7Y#U6�*1N�&+d̂ ?:v:�kB,http://terapix.iap.fr/rubrique.php?id rubrique=91CDH�1I& JU?*1N�&+U67Y6.1.5 MCSRED����.bashr@.shr veS��h2hUV)@l ��1Je IRAFS.§U67Y10



-Z[\8 soure ~/.shr-login.l#'E%¹.:�[e8$ ll>]^CDmsred 9/X2�;9Bfi?MCSREDn9¶&«3�h26^67Yl> msredbasename fringesub ms_mksflat mosoral randaperrhekfrsb gmkgtrimages msall noddata sbselfskyhekwdither gsextat msdisplay plsatellite tiltskyorhkgmpdata imhek msgeoorr prmask tsubanomalyleanall imrefletion msimstat psfestimateutpr invmask mkorrawdata qhkfrsbdmosimg kage mkdistmask qmsepskysbfindms listprep mkdome quadorm>MCSRED3I& Jd̂ E9\m>"#�I1��3��d̂ 67 (version 2.14K�e,@msred> 9vE)Y]#UB�� d̂ ?:E#,MCSREDB4i?:E'N:#[N�e7Y;6d:Cv:�kB, login.l # !veS#;R78�9:U?h67Yds9 0#�����&+#�XU�?Cu67Y-Z[\8m> !ds9 &KUeMCSRED SP;V�#CC6Cv��,a�e7Y
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6.2 ����� �: msallmsall ,�99C5#��%&'�	S�§eO�U?1;'N:e7Ymsall,:2	E 
%¹&��(¹&+ J�%&'�Bvi?C5@�KBW*#�uv��3�i?:E�kB,N�*$uve#¨�e;6d:Cv:3453'567Y;;e:; 
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e��U?�(.&/CbcU?:Ef;v�kB,@4�[N�S��U?`] !e" D̂ V%&'3��Uv:#B()*+#$&S�[E´µ3'567YdDB@bc�B%#Y&vee�'#(R7
�&*1�W*3)*B.2i?U6iV�k,@]^D#��S+�,:?CCv:9--v./30 D̂ v:�k3'567Y�B�&�*1S�:V%&'#��e,@²³3´µe7Ymsalle,f#f;v�	S1:67 -() 2,�36BIJ7E'N:<8)1) ���N:¨� -ms mksat82) (9�(¹&+ J -imarith83) ®«�1N�*$u -sbselfsky84) N�*#$D	5S4f5M �ttingSPi?�	 -qmsepskysb85) 678#9#ij -quador86) ghij -msgeoorr87) �(.&/BCDE��FG -gsextat)8)  !k2�klTUk2� -gmkgtrimages8;#:B4�FITS ()*+[N �̈ ��'N: -listprep@6.2.2�8@�>#FGH#%&'S`m*:7E'N: -dmosimg@6.3.1�8ve3msall 9,�B'567YKNe,msall#P:oS^_BQRU67YmsalleP2^?:E�'N:#QRB>:?,Appendix A SwxU?d�d:Y6.2.1 ��;<=>����wxy;;e,�����R� �?Bbcd̂ V HDF-N -Hubble Deep Field North89:;11:(¹&+ J@MOIRCS��ABC@�	SZB@�QSD�EFG1HIJ¹BK JLM��NO�PQRSTUMNVWXY@Z[\N]^_`abcRLdefgRhi@jLUFGkl@mnWopq rsctuv_wxRyz{|}{~RcO�PNc��Lab���gyhi{N�bcbWmsall _��b��_��q{�ay���LN�bcEFGjq���M�����q���{��b���gy�qUFPWF�R�o�q�����M���� f¡¢£¤{M¥¦�gbW§gU�̈ {©gb12



��jLPU��FG���q��{�cbMW�����qpM�� f	
_�TbV§�cGF�R�o����� (SMOKA)  f����¢¡����q���_Z�ab��ab�R����UFGN�WjjUM���W/mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/q�{����PQRLa�FG$ ls /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/Lls  !H"_#�FRLWMCSA000?????.�ts Lc�$%qMOIRCS q����qFITS J&�KP'f�L()�g�FGjq�*+I,-{M¡����{���gyFxbq���P.cbQ�bWHDF-North /0qcV� qO�q���1~R�q23_4zRyzq536q����7�gbc�FG8qO�_8q��N9:U8g§T��ay���Nq Lc�;<M=FITS J&�Kq>?@LA�gRJ&�KqBqpqCD{E�F�gbc�FGIRAF{Mjgfq;<_�G(FyzqcV� q�HIPIJ�gbc�FGKe�Wm> imheader /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/MCSA00014027.�tsl+L©)FRLW	:ayFITS���q>?@CDP�Lzb()�g�FG�yWhselet �HI_IcRjLULGyc;<§T_�Lzb�G(FjL�U��FGm> hselet /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/*.�ts FRAMEID,OBJECT,FILTER01,EXPTIME yesMCSA00013675 DARK J 13.000MCSA00013676 DARK K_CONT 13.000MCSA00013685 DARK J 13.000MCSA00013686 DARK K_CONT 13.000MCSA00013687 DARK J 13.000MCSA00013688 DARK K_CONT 13.000MCSA00013689 DARK J 13.000MCSA00013690 DARK K_CONT 13.000MMMMMhselet MNOqPQq \/mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/*.�ts" U	:�gyFITSJ&�Kq>?@ fWRq \FRAMEID,OBJECT,FILTER01,EXPTIME"U	:�gyS��� "q;<_TU�GW()a�FGFRAMEID PJ+�VWXqjYUZWZ{()�gbcbW/� OBJECT, FILTER01, EXPTIME P[g\g��ayO�W��{Icy]*^��W_D`a_`abc�bc3dUexy��{WfQq]+�VWXP hannel-1 qg(hq���WiQWXPhannel-2qg(hq���{j�bc�bc�qKUbYWhannel-1UkJlm"]*^13



��_Whannel-2qpUkK CONT ]*^��_��b@��_13�aq_DUY�y���UQRjYPS G�b r@��]+�Vq��Uk8q]*^��U��ab���jcqUjq��{j�bc�bPW��qO�q��Uk hannel-1 Yhannel-2 U�{��]*^��_�c�btcjq��j;< f�cyc���_��§bjYPU��bc;<_�yc�{jq�H�_#�bRqk	
jqUWjq��_]&�^{�ab���bcjg f�DP��bRq{���*+�,-{��aWm> hselet /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/*.�ts FRAMEID,OBJECT,FILTER01,EXPTIME yes > header.txtY��YWk�k��P header.txt Yc�]&�^{E�F�g�bcjq]&�^_m> less header.txtj8Y1�b��_�bURYW��8�	�{()�gbcy��P©�bcRk'Ubc'�Y�qp�U�bcVYMCSA00014016 LOCKMANHOLE KS 100.000MCSA00014017 HDFN1 KS 100.000MCSA00014018 HDFN1 KS 100.000MCSA00014019 HDFN1 KS 100.000MCSA00014020 HDFN1 KS 100.000MCSA00014021 HDFN1 KS 100.000MCSA00014022 HDFN1 KS 100.000MCSA00014023 HDFN1 KS 100.000MCSA00014024 HDFN1 KS 100.000MCSA00014025 HDFN1 KS 100.000MCSA00014026 HDFN1 KS 100.000MCSA00014027 HDFN1 KS 100.000MCSA00014028 HDFN1 KS 100.000MCSA00014029 HDFN1 KS 100.000MCSA00014030 HDFN1 KS 100.000MCSA00014031 HDFN1 KS 100.000MCSA00014032 HDFN1 KS 100.000MCSA00014033 HDFN1 KS 100.000MCSA00014034 HDFN1 KS 100.000MCSA00014035 HDFN2 KS 100.000MCSA00014036 HDFN2 KS 100.000MCSA00014037 HDFN2 KS 100.000MCSA00014038 HDFN2 KS 100.000MMMMM 14



Yc�CDPUb��bcjqHDFN1WHDFN2 qCDPHubble Deep Field North rHDF-Ntq���UQRjY_`abc�bcQ�q 1 Y2 k��Gqhi_Y�yqU[qhi�Y{Q�P��bQG�bc]+�VIDWXk���gy�W r��G̀ ��t{j�bc�bqUWHDFN1_¡���_DU�l�� |> HDFN2qhi{��b��{�l�� |>HDFN1{��b�l�� |> �yHDFN2	 |> �y�yHDFN1_��q�WUW[g\gHDFN1 P9�3 lWHDFN2 P9�2 l���gbcRjY_
�abUbV§�cc���PbxbKlm"r�
{kKslm"tU���gy�qUQRjY�
 zfgRYc�bcjjUkWjgfq���q��_��bU�bc6.2.2 ���� ���� { listprepmsall k��qg(hq���_[g\g��{��a�bc[g{��b©)bRFITS]&�^-H,�[g\gqhannel{��ay-H,{jG�bcjq©)]&�^-H,_�H� listprep _��b�G�bclistprep kjg f��a��YabcRFITS ]&�^P. gbcR�*+�,-W���gR-H,q^� ,$WZ���ayc���q��qNOq ID�ml�W��VN¤qID�ml�_[g\g	:ab#�bRYWhannel-1 Yhannel-2[g\g{��bRFITS]&�^-H,_��a�bcKe�W%dU�y���q��HDFN1 qhiqNOq��D_Z���bRmnWm> listprep /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS hdfn1 14017 14034Y��F�YWhdfn1 1.lst | hannel-1 qFITS ]&�^-H,hdfn1 2.lst | hannel-2 qFITS ]&�^-H,Yc���q]&�^P(��PG�bchdfn1 1.lst{kfQWXqFITS]&�^Whdfn1 2.lst{kiQWXqFITS ]&�^$PE�F�gbc�bc53(){�� ?,$W!(W]*^�"q;<P`
�g�bqUWa#ey]&�^P$�Gj%Ucjc _jjU
�ab���a&�c6.2.3 '(�)*+,msallk©)-./��Yab�01j2��m34�5 r678�9:f;U<TR4�5t_©)bR=>8?G�bc�yW��8exy�{Wmsall U��_bR���{@ABj8U^q@c���8?�ymnW�GCcb�V=>�?G�bc�'W#�bR%{��a��YabcR�����q674�5_DEa�bc�9q:f;"U678F8�yGH_IebR�Q_Point Spread Funtion(PSF) YJc�15



� 5: ���� rZWMCSA00014017.�tstY����_�¤{�fgy����U��y�� r�WMCSA00014017.�ts/MCSA00014019.�tstb8WZ[{kGaussian �QYMo�at �QYA�g�G�8��g�bcPSF q4�5q	5Yab�VIcfg�qk�	{FWHM(full-width at half-maximum: £
��)WIRAFq !m"��{wxfg�bc���mkW�PSF _���YJ�YW�< �6qFWHM _���Y��J���g�bckWPSF _�01ccqwxbU�bc��{��abc�mn{kW��PSF_��?�aj8f��_�zyGW[qPSF q;<_���3{/�ayGabc�qW���[q
kb{��8�cbc�mn8�cYc�bcklq��{���� f��ay��jmn{kW�'k���q��_wxbU�=>8?G�bc2dexy��{����[q��k�{��gbA�q��8k��G� fjcq r�5tWjjk¨��G�V���q��_��yz{W?�����_[qb ¤{Yfgy������bU�bc�'k����_�bU�bcKe�m> display MCSA00014017.�ts 1 zr- zs- z1=7000 z2=18000R{����_b ¤q����G! (?�ckP�!)_abW��_�bU�bcm> imarith MCSA00014017.�ts / MCSA00014019.�ts ql14017.�tsm> display ql14017.�ts 1 zr- zs- z1=0.95 z2=1.05A�8�e���{j�yfW4�5_��bU�bcm> imexamineY©)b�YWds9j8q��`
"],�{� "̂ 8(�bqW� "̂ _A�q�16



���bc�'a'_©)a�bcm> imexamine# COL LINE COORDINATES# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT1546.00 808.41 1546.00 808.4117.57 31.75 2.702 1.019 0.07123 INDEF 57 3.09 6.27 5.69 5.92jjWENCLOSED, MOFFAT, DIRECT Yc�y?yG8A�qFWHMq�:
_
abc�b r3�k�:�8#����k���^tc�ebc�cV� qA�{�ab�abU�bcm> imexamine# COL LINE COORDINATES# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT1546.00 808.41 1546.00 808.4117.57 31.75 2.702 1.019 0.07123 INDEF 57 3.09 6.27 5.69 5.921364.85 280.42 1364.85 280.4220.71 31.40 3.714 1.018 0.046 0.41 -4 1.44 7.89 7.09 6.951771.63 446.80 1771.63 446.8018.78 30.61 7.669 1.017 0.1179 0.22 88 4.10 6.49 6.33 6.25524.76 1381.21 524.76 1381.2121.89 30.88 6.022 1.018 0.06351 0.21 28 2.32 7.32 7.84 7.30126.43 1578.40 126.43 1578.4018.10 30.80 6.451 1.017 0.1055 0.15 -22 4.23 6.28 6.47 6.06631.54 1897.00 631.54 1897.0028.80 29.17 29.04 1.018 0.1134 0.06 70 3.00 13.33 9.61 9.61j�ab��yA�q��W��j4�5_���q86	k6{
cA�Ydefg�bcKe�jqKk �6 ��q��gy��A�k6bcjq��{4�5q��cA�qFWHM q���[q
_PSF q��Yab�eb���bcimexaminek��`
"],�'q'_©)b�Y��a�bc6.2.4 '()*+,��, { imhek��a��Yb���q=�{�cbW%dq�j��_ab2��m34�5_wxyGWA�q�Gp8� ac���8jc _��qkW��j����_��yz{k���j��?�bcMCSRED{k�jj��ay�j��q !"aP�Yimexamineq#$_�����H��imhek 8#%�gbc�bcjq�H�k listprepq��_©)Ya�-H,&q'Gn����(_P�!aimexam_¦)a�bcimexamine_q*+�Y�Rq',���?,��jY_a�bc17



� 6: ����_�¤{�fgy������y��c��q68��q���gbc�cm> imhek hdfn1 1.lst6.2.5 �������COADDR{4��mH���Yab�	j
m,{�cbbcMOIRCS qmn�g(h8��b�c�:�4�+�2�m+�^k��q©���1g(h�q�.���ba�c�?�G�	j	5{kjG��%cy§��Yabk�COADD=1 q��q���qmn���[ 22000 ADU(ADU k���^q
m,q�) rhannel-1 qmn�hannel-2 §Y25000ADU$�t/�{���q
8?g���a&�cCOADD=3 qmnk 22000� 3 = 66000 ADU 8��{jG�bcCOADD Yk�����m�?�$�q_D`a_YGyc{�  �f'�
�0��q��{~�c���{��b¡lq_D`a8�����gba��mn{�=���^ fTU(ay
m,
_FITS]&�^{E�(�'{/�-{�eb����yRq_DTU(�gy
m,
_/�-��a?�b�cb� Ql_Day¤{[qn�q
m,
_FITS ]&�^{E�(bYc �̈ �qjY�=!(!{FITS_��b�=>8"cq���`aq"# ($�l�>?")_%z�	�8?G�bcCOADD qlQ�=FITS ]&�^q>?@{;<Yab&efgbcb�m> hselet �hdfn1 1.lst FRAMEID,COADD,EXP1TIME,EXPTIME yesMCSA00014017 2 50.000 100.000MCSA00014019 2 50.000 100.000MCSA00014021 2 50.000 100.000MCSA00014023 2 50.000 100.000MCSA00014025 2 50.000 100.000MCSA00014027 2 50.000 100.00018



MCSA00014029 2 50.000 100.000MCSA00014031 2 50.000 100.000MCSA00014033 2 50.000 100.000q��{��jY8��bcjqmnCOADD=2�%d�y_D`a100�Yc�qk#k¡l50�q_D_�lCOADD ay��§�yjY8� G�b rEXP1TIMEYc�S��� "81 lq_D`a_
abcb�EXPTIME kn�q_D`a COADD� EXP1TIME q
{j�bc�btc6.2.6 ��,���%d�q����?���j��8jc�8D �yf�c�c�msallq#�{�G�bcmsallk��qg(hq���_��{��a�bcjq�H�k6.2d��ayZR�����H_Z���b�yz{�fgy�Z�q-��.�mbq���{��q-./��_��bc�bc�jU{���qg(hq���_����b�yz{k�msall�U	� r6.2d{�+�#$
t���ay���_��b�H�dmosimg rRd�~t_#�b�jY{jG�bcmsall_#�b�%{�'-./��q��?�_�c�bcm> lpar msallinlist = "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?(nself = 3) Step3: 2 x nself frames are used for making sky(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 = 5) Step7: Minimum FWHM for mathing atalog(maxfw = 15) Step7: Maximun FWHM for mathing atalog19



(satur = 22000) Step7: Saturation ounts(thres = 5) Step7: SExtrator: detet_thresh(onn = 16) Step7: SExtrator: onneted pixel(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")=-./��q�~ �inlist | listprep���gy©)-H,]&�^cresimg | N�n���$ (())c='".�ts"_�+b�§�ccjump, bye | �amsall 8 6.2dexy#$q8j ����aba��ymn�jump -./��	:b�WXq#$ f�H�� ,���jY8��bc�{msall _���zycmnkbye-./��	:b�WXq#$�����jY8��bcdisp | ����q����q��`
_�� 8� _	:a�bc�{����_�bcb���8��bcjc�_
�b��8���g�b8�-�� ,��j8��`
_���q8	
jmnkjg_no{a�bcmsall q#�%{ds9j8q��`
��^8���8�bc�jY_
�ab�§�ccon�g | ��a��Yabc������{��b� m]*�+�2�m]&�^_	:a�bcMOIRCS��-��������������������� ��!"#$�%�&'(��������)*+�,�-./�01�234567�!+8����9:6;�<=>?@�ABC<DEF1GH�IJKLMN%O&PQRSTUVWXYZ[\TU]̂ _`abcdefghijklmdnana jan05.fg 2005o 1p qrstufgvana de05.fg 2005o 12p qrstufgvana jan06.fg 2006o 1p{3pana mar06.fg 2006o 4p{7pana aug06.fg 2006o 8p{10pana nov06.fg 2006o 11p { 2007o 1pana feb07.fg 2007o 2p{3pana may07.fg 2007o 4p{6pana aug07.fg 2007o 7p{10pwana ot07.fg 2007o 10px{2008o 2p20



ana feb08.fg 2008o 2p{7pana aug08.fg 2008o 8p{2009o 7p���������	
�Z�2005o 12p 9 ��fg�Z��d���ana de05.fgj��de�aR��mdn��������MCSRED���Z���README �msgeoor.l � �!R��"#�mdndosf, sat, extat | dosf$_UU%�&j	'de�(
�j)*de�%+Z��dn$_UU%�&j	
,-R�.jyes Rl�sat �%+Z�R/01.e$_UU%�&UYZ2�U]̂ _`j��lmdn$_UU%�&j/034�d�R56R#e7�U%�&( 8Z2U%�&9)j:;�R	'de,-�dosf=noRl�extatR	'deU%�&UYZ2`j��lmdn8Z2U%�&�<$_UU%�&R=>?@ABUCT��DE q���7.2F�7.3FGHvjIJ�KLM"#�md"�NAO�PQ�RS"8Z2U%�&�@AjfglThaUVW�eaK
XMY#�mdnmT�8Z2U%�&j	
,-Z[fg%T�\]1.T8Z2U%�&j'Kmdn�.�MOIRCS�^_-`a"b;.eQR2-3%Yc_�def$_�PQ�gh"ij.eTk�dn������$_UU%�&j	lTmnjb
���dosf "yes" Rl�sat RU%�&̀ j�.mdnoRpqdeU]̂ _`j�.�KrRstl?uv1Kndodk, dark | !ZfwSjb
�(
��mTb
,-R'Ke!ZfUYZ2j)*de�%+Z��dnMOIRCSxyz{|}~�y���|4:�������.!Zf�A���T&Yc_"=�O��K��R��?���R@AB 8Z2U%�&�fg�,-R�%�T&���������Ke��������� QR¡plT q����¢£¤Rg*�S?K�Kv0¥"�Z�R�;l?K?��."!ZfR=>?���¦SK��"n§�dn��%�T&0¥"�l?Ke��R¨l?U%�&UYZ2�/0R©ªO�«¬ q�� ̈ 2-3%�j�¦ 8%®Q�̄ *�.?Kmdv"°[mdnrail | MOSfg�±�²��(��l�l�hannel-1���³´ 100pixel®"µ%TfR�l?Ke�Z¶"#�mdn�.MOS·¶f�¸Nb¹YZ_"\���.?lmlTY����."ij.T,-�rail=yes Rl?�bl?uv�Knsthresh,msksize | º® 1�@A·¶fj/e��¶�^�»[¼·P½j@A�¾�d�(sthresh)��@A�¾��.T[¼¿_�ÀÁj»ef$_ÂBd�(msksize)RÃde�%+Z��dnÄÅ�UÆ_ &�OK�dnmskr { º® 1�@A·¶fj/e��ÇÈÉ�(�ÊËjde�(IRAF osmirays�¶fjL'lmd)jÌkmdnÍÎÏUV_��(�ÐhÑ�Z���.jyes Rlmdnnself | ¶�^wS�º®�'Ke+�ÒT¶�^j»Ó�UYZ2�j/0de�21



j)*de�%+Z��dn#e�Ó�@AUYZ2Rbde+�ÒT¶�^�@AUYZ2����nselfÓ���±�nselfÓ�-;3? 2 � nself Ó�j/j.e��R��mdnÄÅ nself=3-4 "	;.e��"UK�dn���UYZ2��¥hÑBfgh�¶�^ST�V[\TRc[?® K̈	j
�md qA.2FGHvnskipqms | ¶�^�wJ��jUV�&��wuº®jde�l�K�jÌkmdnÄÅNonmoresky | ¶�^�wJ��jUV�&��wuº®�±�����+�ÒTj£¤R�k?wSËe�K
mnjde�(
�jÌkmdnÄÅUV�&wS�¥��QR�e���¶���l?Y��#�m3�nrrej | ���¾�£jde�RÇÈÉ�(�mnjde�(
�jÌkmdn���¾�£��Ñ���j�Ñde���ÇÈÉB��&ef$_�(�DE"�ef$_�ÀÁR�"l?lmKmdn�¾�£jde�RmnjlmdnÄÅYesnminfw, maxfw | �����-;3�º®�	
@A�¦S� qFWHM���	��¦	v��Áj)*lmdnminfw Rmnl¨
�l?Ke�Z����PSF ¨�Vl��KujK�	j�.?�Smdn�.R¨l?d����¨�Y4l���K��8ef$_BÇÈÉ"��-;3�º®R�DEj��d��j !��"�SmdnmaxfwRfg�Z���¦PSF �2 "�	�2-3 � FWHM ®Qj��l?�u�KK�l#
n#m�R$^%�¦S�@A���jÌke�Q"&'?lm
()*"#�mdnsatur, thresh, onn | ��-;3�º®�	
Tk�@Aj��de�R'KeSExtrator ��%+Z�j)*lmdn.+. SExtrator �� SATUR LEVEL, DE-TECT THRESH, DETECT MINAREA, �d�%+Z�Rbcl?���@ARU%¼j,?e$-XYZ[\TYc_ q$-l?lml?Ke@A���"£¤R�mj�K()*"#e����.jÊuTkR	KmdvB�(.ujK.tR¶�^¨�/K��T&(thresh) �ef$_"(�®Q0�"l?KTj@A�i�d� (onn) j)*lmdnonn �%+Z�FWHM	�2-3""1̧ �dnmT�thresh �%+Z�ÄÅSExtrator �DETECT THRESH R	;.e	¨�Y¦SkR2*lmd qA.6FGHvnTvl�#m���@A"V�K����3¼·�-T¼(��@A��3¼j=�lZ[@AjZ*de��4@A���"-
rR��j[U&�3eh	Kmd)�56deTk�2-5 ��Á�tl?¾?uv�Kn$-XYZ[\TYc_�1̧ 6.2.5F�7>T¸N��Z���T&�Á�22000{25000ADUj�.?�u8R��mdnÄÅ�UÆ_ &�jK[e9:#�m3�n���COADD �.T�Z�R0K?Y��hOR�£j�.e��COADD¥��£R0K?;<de9:#�m3�nombine, rejet, weight, lsigma, hsigma | =>�.T�����j 1Ó��?��RdeTkR	
-0Ò_@C%2�%+Z��dn��"5-6ÓPQ�V�K,-ombine=median Rde9:"#�md"�.PA ombine=average RBC� reje-tion(plip, siglip, avsiglip9) j�JT<"SN "DK��R��mdnweight ���rms jEFl?�G^ &�de�� �!�H�hÑ��G^ &Rde���K

IR22



� 7: msall��l-;3T�� q³v� exposure map q�v��mdn�A¶�^"¦Sughl.Rc[?��� rms Yghde������rms �G^ &j	l?Kmdnnmat {�����j-0de��@Aj��l���3¼·�- (IRAF xyxymath)jb
8��������bO�[U&�jEFlmdn��hR	;.e@A���¦	�dnÄÅK[e9:#�m3�"���hÑ"	¦R�e���50P½Rl?KJm3�n
�"�STj�K K̈¨%Tlmdn���[Z^T¼"4.5-6.0 ef$_®Q�fg�Z��,-�m> msall hdfn1 1.lst hdfn1 no1 h1.�ts dosf+ sat=Sel�at 1 h1.�ts minfw=4.maxfw=15 thres=4 onn=10 on�g=dir msred$DATABASE/ana de05.fg�¨
R�blmdn�UÆ_ &� K̈�%+Z���s�dn�¶f��'hÑSTeXZ�Z�*sR¡plmdn��j��e��Intel Xeon3.4 GHz, 4GByte memory � linux PC j'KT,-��16Ó�UYZ2��Z��mnR> 25¥���mdnmsall "?;e��7 �¨
��l-;3��"���.mdn�l-;3T����YR3¼U]̂ _B exposure map�(Y���.md q6.3.3FGHvnmT�msall �d���(�¨
�U]̂ _"���.e�R0K?Appendix B jGHl?uv�Kn½��� hannel-1 qhdfn1 1.lstv��Z���l-;3�lT"��l-;3"�STj hannel-2 �<��Z�Rbl?YZrRmsall j�blmdn23



6.3 �������hannel-1 �hannel-2��Z������^fjb
TkR�¶fdmosimg "'t�.?Kmdndmosimg �¾�£	¾�
0������Z�j��de����lT
Ó���j��^flT��j��lmdn/�5��l?�1) msall ��¾�£ q6.2F�7>Tº®vm�mnlT�Z� qU]̂ _`gSBsbMCSA000?????.�tsv�C¶&j dmosimg R��n2) dmosimg .+.�� qhannel-1 �hannel-2vj��^flT��j��n3) gsextat j'K?d��^f��R�K?��-;3�Tk�@A�� q6.2F�º®�v4) gmkgtrimages j'K?d��^f�����-;3���l-;3 q6.2F�º®�v����6.2F�7>Tmsall�º®�6) �7) �ÑR dmosimg �mnj��T�R��mdn�����^fjb
�R��^fde
0�����3M q1ADU/se #T���e�vj-;3eTkR��Yl?
0�����PQ�=j�k?�u9:"#�mdndmosimg ���
0�����PQ=j�d�%+Z� s "��¨
R*��.?Kmdn hannel-1�PQ = s � hannel-2 �PQ6.3.1 ��E�z�� dmosimgdmosimgmsall�U%�&UVZ_ 8�¶�^wS���¾�£�mnj�.T�Z��C¶&j��de��dUYZ2�annel-1 �hannel-2j��^flT��j��lmdn�wR����¨
Rl?��U]̂ _C¶&j'tlmdn��C¶&msall ����.e���
' gSBsbMCSA000?????.�ts j��R�>TY��d qmsall ����.eU]̂ _R0K? Appendix B GHvnm> �les g*�ts > gall.lstm> type gall.lstgSBsbMCSA00014017.�tsgSBsbMCSA00014018.�tsgSBsbMCSA00014019.�tsgSBsbMCSA00014020.�ts.... 24



dmosimg ���C¶&RZhRfg�.T hannel-1 �hannel-2��Z�"$�&�pql?Ke��"����l?KmdnmT�C¶&�����U]̂ _ qhannel-1�Z�v��m�������U]̂ _ qhannel-2�Z�v�?;l?Ke9:"#�mdn�R�%+Z��-��f�dnm> lpar dmosimginlist = "" input distortion-orreted file listfroot = the root name for mosaiked individual images(s = 0.8) Sensitivity sale fator of hip 2.(onfig = "dir_msred$DATABASE/ana_feb07.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")inlist | ½�/0lT��U]̂ _C¶&j)*lmdnfroot | ���.e��^f���_Z &̀ j)*lmdn����froot=tmos �)*de�����.eU]̂ _`��¨
R��mdntmos 000?.�ts (?=1,2,3,...)mos gall.lst ... �����C¶&nqmos ��C¶ &̀ vs | �F�7>Thannel Ñ�PQ=j�d�%+Z��dns ��OR@A�Z���YR\]lT�
��Z��j�kT.+.�hannel ���3M�¬�j�kmd q�
��Z��mnR0K? 6.4FGHvn¨�	
R�fg�.T�����¶�^�	jd-T�_R0K?�k��=j��de���¯*�Smd (�Q¶�^�%�T&0¥������.md)ns = 10[ZP(h1)�ZP(h2)℄=2:5��� ZP(h1) �ZP(h2) .+. hannel-1 �hannel-2��3M�dn�V��j#e®QP½�¦S��fglT,-R�msall �.+.�hannel ��,R�l-;3T±R hannel-1��l-;3����´�hannel-2��l-;3���³´R#e®Q����Ä�¥"�Se��������u��ÏR=�O�eK@A"�<���R�l?Ke,-R.j�@A���T&jgl?PQ=jÌke��"�Se��Y#�mdn�q	;.?Ked�ÎÏUV_�Z�� s �1̧ jPQR��l?�Smd qMCSRED��¶f�/0lT¶�^U%�&B 8Z2U%�&j	'lT,-�	�dvn# 20060601 { Ks+CSL: s=0.813 (under the use of the msred at�eld data)25



� 8: dmosimg���^flT��# 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�h�ZrRfg�Z�R-lTSTUVWXYZ[\TU]̂ _j)*lmdnsky | ¶�^wSjb
�(
�j)*lmdn" sky=yes" RlT,-���^fjb
�Rd hannel ��������Ï q[700:1300,700:1300℄v�+�ÒT	j�k��	j¶�^�l?��NA�jwSË�mdnorx, ory | \]�.Th�/Q"�K,-�(���T;¾R¨l?�UÆ_ &���^f_Z_�j�����^f_Z_"4.?ue�Z¶"#�mdn��4.�"¥�l?Ke,-�orx, ory�%+Z�R.j�.?�£lmdnChannel-1 �2 �����R#e@A".+.�-T�_Ñj�V��bS�de�Z¶"#.���.j	l?�£�jEFde8"�SmdnMCSRED R��	jEFdeTk��¶f��ndms �mosoral "���.?Kmd"���R���£���	
�Se������lmdn
�"�STj�blmdn����m> dmosimg gall.lst tmos s=0.813 on�g=dir msred$DATABASE/ana de05.fg�8 �¨
���^f��"bcdeÓ�¥��½"�mdn�UÆ_ &2*R�Je���.ed��^f���UÆZ·�&3569 pix � 2048 pix ��ef$_¶�Z_0.117 arse/pix R�l?Kmdndmosimg ���Z����T&	j hannel-1 �<R26



-;3e�����½"lT��^f����3M hannel-1 Rbl?�kT	j	KmdnEleveationL 45����xyz{|������	
��dmosimg	��x��� ����������{|����������� �!"����#$%�&'#()orx, ory*+,-./01/2345678/9:;<=>5?@AB8456msall/CD5EFGH hannelIJ-.KWCS LMNOhannel PIQRSTL1U93BVIWX:YZKB[=9\]^_`5?@AGHab:c?DGd;eKfAdI5?Lg8=9\hIGiK6HabIjkLlmD;hIjk:nopqKr3s<KST5EFLDGt/uv5?Lg8=9\jklmLg<.w`:gsextat;ST5EFxuv5?Lg<.w`:gmkgtrimages/9 ymsall6z{/fAdL|}DO8=9~\6.3.2 ���� gsextatgsextat 6MOIRCSab/jklmLg<GiI.w`/9\*+,-.6eIs<KBNO8=9\m> lpar gsextatinfile = "�mos_gall.lst" Input image name (allow �list formadetmin = 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(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(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 | jklmK��3ab��_��;�6ab��_�I�w�L��D=9 yabI�w�L��93456�w���_�I��I�K'�' L����=9~\detmin, thresh | SExtrator IDETECT MINAREA, DETECT THRESH IH*+,-.L�UD=9 y6.2.4�I thres, onn I���~\27



minfw, maxfw | SExtrator KsNOlm@AGjkI<�ST5EFK}83jkI�_� yFWHM~I��L�UD=9\fAdI*+,-./�U@A3���I�_�Ijk6�.���d	�A=9 y6.2.4�Iminfw, maxfw I���~\satur | SExtrator I SATUR LEVEL*+,-.L�UD=9 y6.2.4���~\J�
� �/��/D�<\disp | jklm��Lds9�/���`93�yes KD=9\�� yes\reent | lm@AGjkI��pqLenter .w`L}8O���93�V<�L�UD=9\���Z/9\nlimit | nlimit�� !"L|<x#38$�d69%=/IjkI&I�.��:m�@A=9\auto, xfr, yfr | ST5EFK}83jkIpq��L'(DO1U93�V<�L1i=9\yes I45;ab���d(��abIx$)�_�) � xfr;(��abIy$)�_�) � yfrI{*K�8O;ST5EF}jkLlmD=9\x0, y0, wx, wy | tIlmST1i*+,-. auto :no I�;fI+/1=3,-K�8O;jklmLD=9\x0, y0 :./IXpq;YpqL0D;wx, wy:}83,-I X$);Y$)I�2@L1D=9 y[x0:x0+wx-1, y0:y0+wy-1℄ I,-Ijk:ST5EFK|EA=9~\x0, y0, wx, wy *+,-.IJ�
� �2U6 msall Is<KH hannel34K569345L7UDG+KBNO83I/;]^_`abIST5EFLg<45K6;8�9 x0=100, y0=100, wx=3369, xy=1848 Is<B+L��93:KB[=9:;auto=yes /;<1U93I:=/D�<\m> gsextat �mos gall.lst 12 5 4 10 auto=yes xfr=0.1 yfr=0.05detmin, thresh BVIjklmI>?L1i3*+,-.@}83jkI�_���L�U93minfw, maxfw I*+,-.6;uvAB yST5EFK|EA3~jkB:100CDKB3s<K2UDOE>fxLEFiD=9 ynlimit�� !"L"yes" KDOE>fx/;�.��@A3jkBL#38GKHI%=/KJK93fx:/23I/LM/9~\jkB:NB9OG[;�6P9OG[93xeIST5EFIQR/ST93fx:U[=9\6.3.3 VW"XYZ[\"XY gmkgtrimagesgmkgtrimages6H�]-^IQRSTL_UDOST5EFLDO;u`KCD5EFLg<.w`/9\ 28



m> lpar gmkgtrimagesinlst = "mos_gall.lst" The list of input images with assoiated atalooutput = "hdfn1mos_no1.fits" Name of result image(hkbox = no) 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(allomb = yes) Exeute the final ombine proess?(rail = no) Do the rail remain on hip 1?(ombine = "average") Type of the final ombine operation(rejet = "avsig") 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(nmat = 40.) xyxymath: nmath parameter(tol = 10) xyxymath: lolerane parameter(nrej = 5) xyxymath: nrejet parameter(sepa = 10) xyxymath: separation parameter(rat = 6) xyxymath: ratio parameter(fstop = no) proess will stop after xyxymath for hek(fsresume = no) Resume proess using the result by fstop=yes?(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 | ����_��w�L�UD=9\��Igsextat xno��_�L�UD=9 yG�D'�' 6YZU[=F�~\output | m�@A3CD5EFabI��_��L�UD=9\hkbox | m�@A3CD5EFabI�_��
-���L.w`K;<1U@F3�V<�L�UD=9\xbox, ybox | ��@A3abI�_�KR93m�@A3CD5EFabI�_��
-���I�*L1D=9\xbox, ybox K�_�K|NGJ�^�L�UDOE>x;VI$)K�NG�]-^KRDO�	:
A3fxB>9N�[�=3CD5EFabI�_�L�/2=9 yG�DJ�^���.�K93x��K�D>��LxdB8x9�K8�A�I�]-^I	:
AOD=<I/;��6J�^�s[@dK��L�NG+L��DOE2=9~\ 29



x1, y1 | ���w�Iu�Iabxm�@A3CD5EFabIQR ���L�UD=9\���w�Iu�IabI yX PIXEL, Y PIXEL~I/:CD5EFabIyX PIXEL+x1, Y PIXEL+y1~IpqK>3s<Kpq�:xdA=9\allomb | CD5EFLg<�V<�L�UD=9\"allomb= no"L��93x;gmkgtrimages6H�]-^IQR ���L_NOST5EFLgNG��/v�D=9\��6yes\ombine, rejet, zero, weight, lsigma, hsigma | CD5EFL93�I imombineI*+,-.L�UD=9\ombine 6average, median, sum BVCD5EFI$�L1D=9\rejet 6 sigma lipping BVI�'AK6�AGJ-.L		93
����^L�UD=9\sigma lipping�I		
����^L}8345K6 lsigma, hsigma /sigma lipping fator y� �Ct�+�d6�AO8Gd		93�~L��hA�AKRDO�UD=9\zero 6UBL��(93fx/w�_I�@ y,�
"+~L5EF3�V<�L�UD=9\weight 6�&�2�/CD5EF3�I�&I��$L�UD=9\H�]-^I�*�P/�&L��3"exptime" x;H�]-^I pixel-to-pixel�'I*�I�B/�&L��3"sigma"I�� !":U[=9\�tgeo | ST5EFLg<�KVIs<Bpq�� ygeomap~Lg<�L�UD=9\XY$)Ig�</5EF3"shift" x;XY ��K����iG"rotate"I8�A�L� D=9\BE;�!I�8abL�"J-.I456;"general"L�U93:/s[���#!:t:3:�U[=9\nmat,tol,nrej,sepa,rat | �.�����"�.w`( IRAF xyxymath)I*+,-./9\��6J�
� �/��/9:;���KST93456 rat L 6{9 I��/�NG[;tol@ sepa L$%K8o3:/&'9345:U[=9\()6xyxymath I*��L��>�@8\fstop, sfresume | fstop=yes /+g93x;�.�����LDOST,�J-.--wLW?DG��/./D=9\�.�����:<=>8��;*+,-.L�-�93YZ:U345;fstop=yes KDB:d;tIxyxymath 01I*+,-.L2�DO�+_D=9\<=>gNG45;fstop=no sfresume=yes x�U93:/;hI���"��3L}8O+�KST5EF4&abIW?x;uv5?abIW?K�[=9\skip | \skip=yes" K93x;gmkgtrimages6QR ���I_UxST5EFI56L59DO;u`ICD5EFI&Lg8=9\6! gmkgtrimagesL+gDG`/;CD5EFI$�@		
����^��L�7DO;�!CD5EFWXLg8G845BVK|8=9\fI45;gtrlstK9/KST5EFI56:4�/83abI�w�L��93YZ:U[=9\=G;uv5?ab�w�I�/;5?K|}DG>B8ab:UNG45;gtrlst K�U93��_��w�L89DGt/skip=yes /�5693:/h<93:::;KB[=9\6! gmkgtrimagesL+g`K;<!6�&���I=[K,�
"L|8;minmaxI		
����^/CD5EFG845K6;CDI>KD=9\30



� 9: ]^_`abLgmkgtrimages/CD5EFGabm> gmkgtrimages mos gall.lst MOSRESULT2.�ts omb=median rejet=minmaxgtrlst=GTRmos gall.lst skip+gtrlst | CD5EFI��IST5EFL4=FGabI�w�I��L�UD=9\��6\GTR"(inlst/�UDG��_��) x8<��I��_�:u�I5?�KW?@A=9I/;hAL�UD=9\

� 10: CD5EFG]^_`abKR93 exposure map
31



gmkgtrimages /6m�ab yCD5EFG�3��CD5EF3��IST5EFDGH�]-^~6���*UG[I��"�Kw�-�@AO8=9 yA.7���~\CD5EF:c�93x�9 Is<Bab:m�@A=9\CD5EFGabJ-.xST5EF@AGH�]-^ y��H�]-^Ibad regionKR93�w`ab~I�K;CDI��_�:m�@A=9\gmp���w�.log | ����_� ytI8I45 gmpmos gall.lst~exp m�ab��_��.pl | exposure map y1ADU :1��*KQ%DO83ab;exp MOSRESULT.�ts.pl~sgm m�ab��_��| sigma image yCD5EF93�IH�`��/I�]-^PIq�	
Iab;sgm MOSRESULT.�ts~m�ab��_��.pl | CD5EFabKR93 bad region I�w`J-.yMOSRESULT.pl~\�w`,-:�J-.BI�BCtLi3 (�=[+g�*�P:�*CD)I,-:�w`R�KB[=9\6.3.4 ������������+���w�_�256@AGabLuv5?93�;5?abIP/�NO83�I#3@@ -_"��_�:�AO8B8���;5?ab�O/hAd:6 93}Kw�-�"�DG[PSFL2�DG[DO�d;uvAB5?L93;x8<::s>gEA=9\MCSRED/6fAdL!NO8=F�\6�K6;MOIRCS6"#:$8x%�V;tI:L�K��/23RK&*BBI#38jk:"#K�dB8::P8;x8<:':U[=9\�#!B_(L)�9BVI*+B},K6;hAQ-I2i)�8!8:YZKB[=9\MCSREDKE8O6;5?K|NG�J-.I�AB�3:uvabKBNO83;x%</K./9�2/D�<\8�9;uv5?abI�+�`w0�I�K./:YZ/9\61AK6,_".-2��I�_I��`Kq��L�_D=9\3:4UDO8A9;q��/0�DG�3LhI==uv5?abK$-DO��2BP5866fdB8x%�=9\D�D;�D5?DGJ7.I6{:8#!I98:;/IJ7.�NG45;uv5?ab6hAdI<=L>�G�IKB[=9�d;?@BA�/I$}6��B
LC"ZDKB[=9\�J7.I<�;E�q���_K�PAKF8;U3864UDO8Gx*�NO83�PGIJ7.��L|NO0�D�F9;H0A4�B�3KB3xI�dA=9\J7.L�D>!<K6V<DGd78�L;�KI�B:dMCSRED LM}DO>�@8\
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6.4 �������dAGJ7.I���`w0�IGiK;��I�b�_/6	i#3@:�K*�NO83� (q��) L.72��x���/�_D=9\U3#3@I��dI(:;?S�P%G[���"�r3I�:*�A9;�KU3��"�I�:��BI�:*�3E�/9\fAL_(A�/ y1ADU/seUG[I#3@~x%8=9\*+B�#!_(L)Ax9345L	�9;q��6�
jkJ7.xB3�>F8�"J� !"yjkL�_DG���6�`;jkxB3�>F8airmass�~/�_93I:��/9\61Kq��6#38Gi;ExJ�
7�wDO�bL��DOlm�:��DB8>KDO��DG[;`�I �{*�&mD�:|NO y2009�C�/6�~��P�mDO��D=9\`�I>B���/6�_��_"AB!86/2�;0�,�I)A/MCSRED I.w`L% K|<:/WXL!?"93;x8<#KB[=9 y6.4.3���~\6$��I456msallLhI==M}/2=9\6.4.1 $%&'����MOIRCS K6 (�.7:B8I/;:;Bu��m�P6lm�I�&mD�P/1=[=9\)*|EAO83 �+,7�&�[�k�&mD�/6;21��*:u��m�PxBNO8=9\D�D;�&m9,-L-@>JK93:KsNO;u��m�PL21�s[-@>93:�:;/9\fAL �{*�&�x.�=9\/0AK6;"#�1I1024�1024 @ 512�512I&L�&mD=9\{*�&DG�V<�I'26FITS��_�I*�+I PRD-MIN[12℄, PRD-RNG[12℄ x8<3747 5K67@AO8=9\BE;2008� 118K{*�&]7 5/I9::#d�KB[;hAC�I�_/6;<AK{*�&L=�3>K>}:@AO8=9\6.4.2 ?@A���BCDfIE�FGH!<q��J7IJ�k�&mDIJ7IHKIHLmsallL|NO56HMNK y{*�&J7II56�OPJ6.4.3���~\q��Q7IE�HN�./K�M:xRPLST�?@AU�VW�XYZ[��\B]^_`�abVc�def�g�U�hijklQmn7opqJrstuvHwxyz{|}~L�����K|�o�����pR}��������RPR��}�R���Qmn�op��}Q����� 1� 1���R�����| ¡R¢£¤�¥�¦§¨©ª«�¬®�msall¯°±�|²��po³´µ ¶·|¥�¸¹º»¼�¯½¾¤¿À¯ÁÂ�Ã~|�Äy·����msall �ÅÆ¯Ã~}¥²�Ç��"bye=6"�ÈÉÊ¢Ë£��ÌÍ��¨}~ÇÎÏÐÑ��|ÒÓÇÔ|ÕÖ¯�p×yÍØÊ�� ¶6.2.6ÙÚÛ¼�ÜÝÞßà��|áµ©�Ê¢�âãäåæçèéê]ëìíîïðñåæçeéêgòóôõö÷øùúûüeýþÿö�Zþl����Ñ¯��¨� ¥���¯��	¨·|m
��m��y��¯µ��¾���¯�ÎÏ������Ç2005� 12� 9 �̈ ��¨¬®���ÁÂ¨����Ê������6.2.1Ù¯��}����p���¢¹����¨��¯�¢¥£��33



m> less header.txtMCSA00014102 HDFN1 KS 100.000MCSA00014103 HDFN1 KS 100.000MCSA00014104 HDFN1 KS 100.000MCSA00014105 HDFN1 KS 100.000MCSA00014106 HDFN1 KS 100.000MCSA00014107 FS33 KS 30.000MCSA00014108 FS33 KS 30.000MCSA00014109 FS33 KS 30.000MCSA00014110 FS33 KS 30.000MCSA00014111 FS33 KS 30.000MCSA00014112 FS33 KS 30.000MCSA00014113 FS33 KS 30.000MCSA00014114 FS33 KS 30.000MCSA00014115 TWILIGHT KS 13.000MCSA00014116 TWILIGHT KS 13.000��HDFN¨��¨Õ�ÇFS33 �¥ÝÎÏy����¢¥|��y�ª�����¨FS33� UKIRT Faint Standards ¶Leggett e al. 2006, MNRAS, 373, 781 �ÚÛ) ����|����q��¯�£	{�|¬®�p�Ç·|¬®¨Þß¯���¨����ÁÂÊ¢
����~���MOIRCS �ß¨ÐÑ�y·|¨¯�����¨ÐÑ�Ç¬®�Ô�¢���|�Äy·��������¡�«ª¨ hannel Ç¬®�Ô�¢��q¦¨¥£ßª¨�¯��Ê¢ª«�ÜÝ��¨ hannel ��}�����|�¥Ý����¥�����¯�MCSA00014107ª«MCSA00014114�¯��¨m��Ç��¢¬® FS33 ���Ê¢¥¢�Ì�¨�¯�hannel-2Ç¬®�Ô� ¶ß��MCSA00014108 �MCSA0014110Ç¬®y��¢¥|¼��¨�¯�hannel-1 ¶MCSA00014111 �MCSA0014113¼Ç¬®�Ô�¢��Ê¢¥������msall¯ÁÂ�|}~Ç���p�������m> listprep /mb24h/kajiswms/GOODSN/MOIRCS UH/FITS/ FS33 14107 14114¬®yÔ�¢¥ ¥�¨���Ç���¨ ¥ ¶� �̈ ¼�y��¢¥��y�po³´µÇ� ! }~�¬®y��¢¥|ª¡ÝªÇªª{«�Þ"ÇÁÂ��¥���msall ÇÔ#�|ÖÇÞ$�¨¬®���y%Ï&¹ÑÊ���ª¡Ýª�'(Ê¢Ëµ�� ¶)�&¹ÑÊ¨���¨ÁÂÇ�msall�	*��¾¼�m> hselet �FS33 1.lst FRAMEID,PRD-RNG1,PRD-RNG2 yesMCSA00014107 2048 2048MCSA00014109 2048 2048MCSA00014111 2048 2048MCSA00014113 2048 2048 34



PRD-RNG1, PRD-RNG2�����X�Y���¨)�&¹ÑÊ¨����Ê¢¥¢�2048pixel �¥Ý����q%Ï���Ê��¨¯�)�&¹ÑÊ�	�¢¥ ¥��y{ª����%Ï&¹ÑÊ¯·|���'(Ê}«�msall ���Ê���m> msall FS33 1.lst FS33 h1.�ts dosf- extat=Sel�at 1 h1.�ts bye=6m
���ÎÏ���¯	�}Ü¨���Ü¨�	¥�� ¶dosf="no"ÇÊ¢�extat�
	��ÇÎÏ���¯!¥}m
��m���Ô#Ê��¼��}�bye=6 �ÈÉÊ¢�ÌÍ��ÕÖ¨m��y
�Ê}¿À¯�p×�Ã~¢¥��� Ë��� ¨�po³´µ�¯¨ÒÓ¯�¨¯�ÒÓ 5¨¸¹º»���ÊÜ�Ä¯�·���¾�ÊªÊ�ÒÓ 6 ¨����¨º���¬®y����¨��Ç��¢Ê��}�Ý ²��·|Ó	 �¯Ê�Ý���Ç�hannel-2 Çß¥¢Ü��Çmsall���Ê¢����¨Þ�ÁÂ�ÍØ¯��m> msall FS33 2.lst FS33 h2.�ts dosf- at=Sel�at 1 h2.�ts bye=6

� 11: po³´µ�¯ÁÂÊ}¬®��� ¶� �hannel-1, gSBsbMCSA00014111.�ts,��hannel-2, gSBsbMCSA00014108.�ts¼���¥�¯���¢¥|ÎÏy¬® FS33.ÁÂypo³´µ�¯½���11¨�Ý �qy¯µ¢¥|��¯����¯���Ç ¶� y¼!" �#¯
����~¢¹�����¦Ç$á}UKIRTFaint Standards¨%&��|'�FS33 ¨K(� )̄ ¨*+�K = 14:296� 0:011 ¯·|�'y{ª����·'�MOIRCS¨���¦¯�¨®y¡�¤,¨"r��·}�̈ o���-Ç �¢¥|ª����
����~|�'y¯µ���'�·*� hannel-1 ¨�¨�q�.�������*�35



m> display gSBsbMCSA00014111.�ts 1 zr{ zs{ z1={100 z2=150��¯�ÎÏ¨o���-��|¨Ç���¨���×¯Ü	�} imexamine �p×�	�¢¹���IRAF ver.2.12��¨imexamine¯��ÎÏª«¨������*ßßÌ���Ý}~Ç�Ä ���	 (
�)¨�³��p×y��Ç�~¢£�|¨¯��¯����t�¢¹�����¨�Ç��Ê���m> imexamine�|'�ds9  ¡¨�q.����¦Ç��x¨���|o���yÑ���FS33 ¶�11ÚÛ¼¨¦Ço������¢¥µ�'a' 'Ô#Ê��# COL LINE COORDINATES# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT1132.68 1109.94 1132.68 1109.9415.71 19.01 335871. 1.91 8265. 0.02 -50 6.88 5.26 5.36 5.24�� "̄FLUX" '¥Ý'��¨-yÎÏ¨o���-¯�\R" '¥ Ý̈ ���Ç	{�}
�¨��¯��¦¨ header.txt ¯�}�ÝÇ��¨���y30� �¯·|�'�!"�|'�#�·}�̈ o�����335871=30 = 11195:7 ADU/se ' �����¨o���-yK = 14:296¨ |�Ç$%Ê¢¥|¨¯�
���ZP(h1) = 14.296+2:5� log10(11195:7) = 24:42'&'�����hannel-2 ¨�¯Ü��Ç imexamine ¯o���-���¢¹|'��*� gSBsbMCSA00014108.�ts ¯��# COL LINE COORDINATES# R MAG FLUX SKY PEAK E PA BETA ENCLOSED MOFFAT DIRECT1058.47 1042.94 1058.47 1042.9416.07 18.79 410440. 2.842 9299. 0.07 67 3.49 5.38 5.48 5.36' �¢¥¢�ZP(h2) = 14.296+2:5� log10(410440=30) = 24:64' ������«¨
���	�¢ÎÏ���¦¯ÐÑ��}ÎÏ¨ |���()Ç�~|�'y¯µ|�Ç ��� ¶��»' ��¨*#Çß¥¢��+,¨-./ ¡¯01Ê¢£¤�¥¼�� ¹Ç��*��¨ hannel-1 ' hannel-2 ¨
���	�¢hannel�¨2	3��~¢¹|'� 36



s = 10[24:42�24:64℄=2:5 = 0:817' �¢�6.3.1Ù¯$á}-'��Þ�Ê¢¥|�'y{ª���� Ë��mn�op¨Ó	y�µ£��¯¨
��ÉyÝ�£�ª ¥²� ¡�o���¨rsª«��¯�~}��¯
���ÉÊ��¨Æ¯���Ê}£ |²�y·�����¨²����¯���¨Æ���~|¨�Ã~���¯®¨o���y0 Ç |�����Ê��¨-� imexamineÇ-*¢���|©Ç ������Ç�¨²�¨���Ê�����¯�������	�¢¥��������¯���Æ���~|ÒÓ�Ã~���m> rimexam.enter=no�Ç�®¨	
��¨�y¡��¯��¢¥|ª���Ê����q¦¯��®¨�y�£ |���� Ü���¨-�rplot¯ÈÉÊ���m> rimexam.rplot=40�ÝÊ¢Ë¥¢ª«imexam���Ê�®¨¦ "̄r"o�����Ê����|'�12¨�ÝÇ�ÈÉÊ}ÎÏ¨�	����³��.��y�� 40pixel �¯.�������¨�

� 12: rimexamine¯.��	� �ÇÈÉÊ}²�¨�	����³¨.���imex-amine¯ÎÏ¦Ç�������¢¥µr�Ô#�|�	����³���¢¡¨Ó	���¯¥£'�'��,yßª £ |ª¨�%�ß,¢�¡�£«¥¨��¯ÎÏ¨����-��|ª��~�����¯��*� ¶Þ�'q'37



¯ imexamine�ÍØÊ¢¼m> rimexam.iterations=1 ¶��¯��
��~����y�������¼m> rimexam.radius=15m> rimexam.bu�er=5m> rimexam.width=10'¯ÜÊ¢Ëµ���radiusyÎÏ¨����-��|����Ê�bu�eryÎÏ��|��ª«��³�� Ü|��¨���¯����widthy��³�� Ü|��¨��.Ê����¨�¨²���� 15 �×��¨�¯ÎÏ¨����-������ 20 ª«30�×��¨��¯��³�� Ü�¢���ÎÏª«´µ�|'¥Ý�'Ç ��������~}«		 imexamine���Ê¢�����FS33 �¯��¢¥µ�
	�'a' �Ô#�|�'¯����¥�����yÍ{�}«���¨�ÇÊ¢���Ç�
	������� �ÇÊ�Ê�Ý�m> unlearn rimexamine����Ç��IRAF ¨apphot������01Ê¢¹¢£¤�¥��*��http://optik2.mtk.nao.a.jp/subaru red/autumn07/resume/spam le.pdfÇ�����¾Ç�|�Ê¥°�y·����6.4.3 ������åæçèéêÌ�Ç�)�&¹Ç�|¬®���¨ÁÂ�°�Ê���6.4.1Ù¯$á}�ÝÇ� |¥¬®¨�� ¡¯�����Ñ��Ý}~ÇÐÑ�¨)�&¹ÑÊ�	Ý�'y·��� ¶�13¼���«¨���Ç�Ê¢�msall ¯Þ�ÁÂ�|�'�¯µ��¾��¨)�&¹ÑÊ���¨ÁÂ¨}~ÇMCSRED ¯� prmask�utpr '¥�}��×y!���¢¥���prmask y)�&¹ÑÊ���ÇË,|ÎÏ��×����|��×�utpry)�&¹ÑÊ���¨Ý�&¹ÑÊ)�¤,���Ñ���×¯��)�&¹ÑÊ���¨ÁÂ¨ËË�ª  ���¨�ÝÇ ����1) prmask ¯ÎÏ��×����2) �
�����¯!�' ¶¬®���¨²��ÎÏ���¨ÁÂ¯	�}Ü¨'���
������	Ý¼3) sbselfsky ¯	�"���³´µ��Ý4) utpr ¯&¹ÑÊ)�¤,���Ñ�5) �ÄÇ$�¢ ¶��¨ qmsepskysb ¨#�Ç¼tsubanomaly �	�¢��³¨´,$��ÁÂ�|��¯ tsubanomaly � qmsepskysb '%}�Ý ÁÂ� ¶&¹ÑÊ)����ÑÊ}���¨�ÝÇ¼�³y& |���Ç�Ê¢Ü�Ý��×¯��38



� 13: )�&¹ÑÊ���¨� ¶��hannel-1,��hannel-2¼��¨�¯��¾Æ¨512pix� 512 pix ¨)�¤,y&¹Ñ��¢¥|�¸¹º»��Ý²�Ç�utpr ¯&¹ÑÊ)����Ñ�ÖÇmsgeoorr*�	!Ê���}¤Ê)�&¹��'¾¡¬®���¨¹Ç	{�¢¥|¨¯����)�&¹���Ç¸¹º»����'�·�� ¥'�{��������¯�������������/RAW '¥Ý���Ç·|���	�¢¥���m> listprep /RAW fs103 39115 39126�¨���prmask Ç�Ê����
	��������� �̄ �� ¥��¯��m> prmask fs103k 1.lstm> prmask fs103k 2.lst�Ç�
���������
�Ê������IRAF��× imarith �!¥����������×����|'�prmask¯Ñ#��}	�������bisfs103k ?.lst (?�1ª2) y·�������	�¢�
����¨����������Ê�����¯�awk�!¥¢������Ê¢¥���m> !awk 'print "sf"$0' bisfs103k 1.lst > bsfs103k 1.lstm> !awk 'print "sf"$0' bisfs103k 2.lst > bsfs103k 2.lst��«¨��³��!¥¢�
�����¥����³
�����¯��Ê}�
��(��¯�SFlat h?.�ts 'Ê��)�!¥¢!�'Ê���m> imarith �bisfs103k 1.lst / SFlat h1.�ts �bsfs103k 1.lst39



�|'��������×��Ç!�'Ê}��¨��³� (MCSA****.�ts)y¯µ�����	�"���³´µ¯����Ê}�
���¹���¨�����³����¨sbselfsky ��×Ç�Ê���m> sbselfsky bsfs103k 1.lst 0m> sbselfsky bsfs103k 2.lst 0��¯nself�
	���0 ÇÈÉÊ¢¥�����������¨���¨Ý��������£%¢¨���¯	�"���³����|²�Ç	!Ê�����yÍ{�}¿À¯��ÇÔ�¢Ü·����� ¥'�{���y��*���Ç��¨� ����y�«�|²�����´£ÁÂ��|'�	y¦y��������¨�¯�y���Ç®y��¢¥|��¤,��ÇÁÂ�|©Ç �������utpr ��×¯�)�&¹���)�¤,���ÑÊ�������¯��m> utpr sbsfMCSA00039121.�ts tsbsfMCSA00039121.�ts�����tsubanomaly��×Ç�������
�� ��Ç�|©y¯µ���m> tsubanomaly tsbsfMCSA00039121.�ts order=5�����·��	£�|�Ä� ¥¯Ê�Ý�3-5¯��¯���¨Ñ#'Ê¢�SBts-bsfMCSA00039121.�ts '¥Ý��³�y¯µ�����.�Ê¢��
��Ç �¢¥|¨�'(Ê¢£¤�¥�

40



6.5 msall����msall¯��ÒÓÇË¥¢�� ��³�yÑ#���� ¶Appendix BÚÛ¼�MCSREDÇ���«¨Ñ#��³�¨Ý�ÅÆ��¨Ü¨����|��×leanall y·�����*��m> eanall hdfn1 1.lst level=0¨�ÝÇmsall ¯¨Ô#����ÈÉÊ¢	¥���level�
	���¡�¤,¨��³��	Ê¢Ê�Ýª¨	�¥�.��
	��¯��� level=0: tar¯�'~|¨¹�	�����á¢tar ��³�Ç$|�� level=1: ��³´µ�¹�����×��³��ÎÏ���
�����$�rs
���³��$Ê�$ �̈ ¶3�		� ¼��³��	��� level=2: ÌÍ��'������%¢	��
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6.6 MCSRED ������MCSRED �	!���Ç��	�
CL �×����&���'�1������������������		����	��
���'���� �!�"��#$%�&'(#�)�!����	���*+�,-�tar./*+�01�2345��6
7
MCSRED/8"9345��6��!����
:;<��=>?@AB�! ,CDE�F��"�8�G!�HI��!C�"DE� MCSRED345��6��� README *****.txt (****�J	KL�) 8"9./*+��8M%�"����N%���!OPFMCSRED
Q�<�
RS#�!�� TU	V	WXB�! -YZWXB��!�HI[�,CDE�\��
README];�^���F!��
B _`�N%�ab���9����cd"��2 d%�C�"DE� revise.log 8"9./*+�\�eCd���***tmp.tar 8"9fgBhid��j,CJ	KL�B� �N%#,CDE
k	<�F!�� (lmn#o)�MCSRED�\�U	V	
pqr�	s�tX�uv��"���w�xy#�!��2% z{���
B|}~�cd"�,�� MCSRED ����#�)
�	s��������"��������B���!��MCSRED �����
�P��"�HI# �B$%2������ �Z�"�F���w���HI�B  )F¡¢£�2¤B|���cd"�MCSRED ����¥��� ¦7�Web§* £̈_`|ab�cd"�http://www.naoj.org/sta�/ihi/MCSRED/msred.html|pq |©ª�¦7�B«¬""2������®¯°±²³´*µ¶·E-mail: ihi \at-mark" naoj.org
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7 msall�����������=>@AB� msall £�	�
!�"�# MOIRCS�3���¡�«"�msall B�
!���F"�¡#_xF��w�!$����B� ���9F�£"��������7.1 NODDING��������Nodding� #�2°!�µ¶��"%��"#B MOIRCS B�GETOBJECT $%�]�«"� \SKYNOD"&�'L�£()��8*�!+,d��-��µ¶.�]*«"��/\�34V£�"2µ¶8�0F! °! 1 {> <1* 1 {> °! 2 {> <1* 2 {> °! 3 ...��9* 2.5��°!£µ¶�3*45£6��<1*.5��£
$7� �2°!£��8"�2�8£9!:7�-���9F3�;*�7�� MCSREDB�noddata<=>�K£�� ]�?*�! @AB2rCDE�¡#&'B-FG¦7��9F;<H#�pd��"�-2� subskyimage | <1*.5��*��°!%<H�� <1*IJ .K= .̈4�+ ]£,9-� grsbimg | LMNO£,9 T2��hannel�[-� tiltskyor | IXP!<1*�NO£,9( QRS<;��T�UV�M)-� mosgsbimg | grsbimgBLMNO£,�23�;£.V*H�-� mossbimg | Whannel�3�;*�"� XYLMNO«�Y.V*H£DZ7�,9(=grsbimg+mosgsbimg)-� skyorgmk | ,-�gmkgtrimage£+,72� <1*£I"�[\�7F«-��B�««����8�]��M£^_�«J�-1) hseletF`B3�;£ab=H Tsubskyimage�P��cd.5��#e�f)gj£gh87�"��8*ip[-2) listprep B hannel-1 8 hannel-2 �6< £̈��-3) subskyimage B<1*IJ .K= .̈4�+ ] <1*.5���°!*%<H�Q�8£,9-4) ¤�jkBIXP�2<1*�)�9N "�l� QRS<;�� (A.3ab)T�<1*�)£IC-5a) }�m3@#)���"�n\ mossbimg£+,-5b) }�m3@#)�%F"n\ o�"�.V*Hpx�n\ grsbimg BLMN2 qrstuvu wxyz{x|}~2007���x�u��������������43



O7�_x*���mosgsbimgB.V*H-6) gsextat B��\�H��°!z� T34Vµ¶8e�[-7) gmkgtrimages B��\�H�Y�7\�H T34Vµ¶8e�[-8) skyorgmk B�	
�£()7_�����	5+£\�H�[\�-F«�¤�jk£DZ7�,9�nodmosall 8�9;<Hwo��-�7C�,-*MCSRED � tar ./*+£0172345H¨6�7�MCSRED/345H¨6*o�MOIRCS SKYNOD REDUCE.txt £ab7�Ccd�-

� 14: noddata<=>�K*���¡�7.2 ������������� !"#$%&msall B�,-�ms mksat ;<H*«���Q'�*�7�°!£z�7�%<H£��7���(�)*F(+,-.�.5��£��\�H7��7\�H2�*«�����/� S/N B���0�812�B°!£z��18(BJ�-D3*°!���0�812�B%<H£�X�^K45<1*.5��£�6�<1*IJ£,627(�8¤(���<1*�B191£��:dC�18(BJ� T�15[-;*45<*S��°!(o�n\r=\*>gj*?�@�3�;�n\�1�A�(BJCF��-1��8£,9*����Cmsall BD3�7\�H��¡�B,6�����¤B°!z�£,6�%<H£�����£�6�[3.K= .̈4�D ]r^K45<1EIJ�jk�+r�F8�9�9F7#(o��-F�MCSRED *� invmask 8�9DG�7\�H2��+C2*%<H£�����£�6�HK= Ḧ5��£��F8�9;<H(�pd���� TIRAF v2.12.144



� 15: msallB�7\�H2� T�[8D3�7\�H2��+°!%<H£�6�[�¡£,62� T�[-T�G�3�;B���kBJF���F��w...[*«����invmask<B������ geoxytran �diretion<K^�;(�G7�HI-k�<H�ED invmask.l <� geoxytran �diretion<K^�;��^��£	U�_x(o��[-invmask £�62�¡�««��F]��1) 2Gmsall £,62345H¨6B invmask £+,�-2) invmask ��7\�H�£�6�QH5����C7�°!%<H£��Tobjmsk000?????.pl�?????�H5�� ID
5J�[3) msall 8invmask £+,72345H¨6*o�'3�; TMCSA000?????.�ts[8C7�°!%<H Tobjmsk000?????.pl[£��345H¨6*�4) �72345H¨6*�7�msall £+,1�BC7�%<H£�6��HK= Ḧ4�D ]r<1EIJ���BF�7\�H�B��¡(,���-
7.3 �����������°!3�;£]��HK= B̈��8�C����( T�16[�MOIRCS3�;*�H65K<;�5(�6��� T;*KJ5]r hannel-2 B���W(o��[-1�+�<1E$534'L5(^K45<1E(�+��;E�<>�DB�)7���n\*�^K45<1EIJ�jkBIJV+��(�@AB��;E�<>�DB�7Cu7���n\F`*�<1EIJ£,62�BwIXP6�7���-�2��DH<1EHK= *̈w T�C�n\H���1-2%¦7�5DB�� B([1�<;�5(��18*F��-FGMCSRED*�H65K�¡�2M�;<H�+!d����HI(�Weihao Wang45



� 16: '3�; T� �MCSA00014017.�ts, � �MCSA00014018.�ts[£]��HK= B̈��B��*<1E£I���� =2pix���'45BF�72�-�P!*?�BJF���(H65K<;�5 T:dF���	r bad pixel(��'45BF�62w�[-
*��IDL kH �̈b4(�*D3�1d����-C�y��MOIRCS��K*65H(o���B���£«�M7�-11B��17*H65K�¡�7#�2�£��7� T1�jk�1�:;< �̈Z���� �
*���*;<Hvd�����B�_xFn\�$5;H £̈d��8��B7�9[-F«�FGMOIRCS B�H65K<;�5(��F�C7�H4D;�£�c7��o��-��*����MOIRCS ��b�§E £̈|abCcd�-
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� 17: H65K�¡�D�-�¤ �'3�;£]��HK= B̈�6�<1E£I�2�-�I<¤ �°!*%<H£7���'45BF�7�H65K<;�5£�̄ 2H��<;�5�<	£qfw�-�¤ ���*�����*position angle£862��	*��u
�18B�H65K<;�5��7W����*F�-�7 ��7W*^K45H4D;�£�X�-�I<7�w8���	*�u
-�7 �w8���+�6IC-
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A msall������������	

��������msall ������������������ !�"#$�%&'()$�*"��MCSRED+,-�./0�����README1234�5(�%���6789:;<��=><�&A.1 ms mksatms mksat�?41�@31AB.9CD%�EF�����%&�E�6�GH�C8���1-IJ�K%�LMN���O�PQRS�@3TUVW�XH�YZ[<��EF�msall��\�?411AB.9Z[$V� ]dosf=no^_`�a��Y�bcF�ms mksat d��<��%&e18 �?41�@31AB.�f9g$���%&hI��2005i 12jkl�+I���mnop<Vq�5(�rs�+I�tu�a��hI�TU��v����wx&

e 18: KySz�?411AB. ]{ |hannel-1, } |hannel-2^~VXH�1) ]hI�TU^2) LMN��CD2-1) �1-IJ9�O�1-IJ��(�&2-2) �����������t $EY�9�$T����@39�8�%�&2-3) bad pixel�N��9$�PQRS1,4�9����8pixel-to-pixel��(��?4����@�S.���8�()9��&2-4) ���q�����?4�6��(9LM�$�N��9C�&3) ?411AB.CD&3-1)�1-IJ�PQRSqd���1-IJ�`�'�������<̀ vw&3-2)��<�E�1-IJ9LMN��9��Vd8PQRS� $̀ vw�48



3-3) $̀ vwE���PQRSq9����6�q���
�����%�4) ]CD$E1AB.9[����1234�1AB.1,I4 z9��
�Y��^Va�zIJ1AB.+I��CD�EF���MCSRED �mkdome ������9	[�U�%&A.2 sbselfskysbselfsky �PQRS�@3TU9������%&1AB.1,I4 ztu<�E���/�.9��%����1-IJ�K$�6��
���O��<�E�� (2�nsf)�1-IJ9Z��PQRS�@39C(�6�9[���@3TU9���%&
�XH9r%��������1/SQ���������VW9�8%
�d�U�%&PQRS�@3CD�[��������Wpixel-to-pixel ���a���3����d !�U�%d�6�"'(#�$��%��@3�&'�()9*��$�����.-I z+1��,�V�������+I��-"$���@3.S+,/0S�12��W'�34596��'��$7�&�E��@3d8s�9�$E:;�+I����
�XH9<=$E>d?@dA�����Y5(B�%&Va���/�.d3��_`�nsf=1 �$�%d�6�1-IJkC�2�9mn$��@�S.�p<���(LM�V�)9D��@3���$�%&nsf=0 ���%���/�.�8E"EF9G=���1-IJ9Z��PQRS�@39CD$�%&HIf�$��nsf=-1 �%���E"EFY�J���9PQRS�@3CD�Z[$�%&

e 19: 1AB.1,I4 z$E�� ]{, MCSA00014021.�ts^�<8�PQRS�@3TU9��E�� ]}, sbMCSA14021.�ts^~VXH�1)�1-IJ�K$��
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��N��9���a=&2)���9�(�$� imsur�t9Z��1,B�,S�3) 1,B�,S�<�E����9Y�����8T=4)���9Y��������()��
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