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UVIS Aperture DiagramFigure 1.2: 

illustrates the fiducial points of the full-detector apertures (UVIS, UVIS1, UVIS2, and UVIS-CENTER), and  Figure 1.2
the outlines of the 2K × 2K, 1K × 1K, and 512 × 512 subarray apertures. Also indicated are the positions of the four 
readout amplifiers (A, B, C, and D). The regions imaged by the UVIS detector (represented by blue fill) and by the IR 
detector (represented by red fill) are also indicated. The POSition TARGet coordinate system for the UVIS-CENTER 
aperture, with its origin at that aperture's fiducial point, is illustrated. Although the POSition TARGet coordinate 
systems for the other apertures are not illustrated, they are oriented the same, but have origins at each aperture's 
fiducial point. (U2 = –V2 and U3 = –V3).
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IR Aperture DiagramFigure 1.3: 

illustrates the fiducial points of the full-detector apertures (IR and IR-FIX), and the outlines of the concentric Figure 1.3
subarray apertures (512 × 512, 256 × 256, 128 × 128, and 64 × 64). The IR-FIX aperture has its fiducial point at the
geometric center of the IR detector and the IR aperture at an o . Although theptimum point near center of IR detector
POSition TARGet coordinate systems for the other apertures are not illustrated, they are oriented the same, but have
origins at each aperture's fiducial point. (U2 = –V2 and U3 = –V3).
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Schematic of a raw, full-frame WFC3 UVIS image.Figure 2.1:
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Format for the first 7 extensions of UVIS FITS files. These extensions are present in bothFigure 2.2: 
uncalibrated and calibrated products. The final calibrated _flc or _flt files, that the user can retrieve from
the archive, also have an additional 9 extensions with the astrometric information populated by AstroDrizzle.
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Format of a raw full WFC3 IR image.Figure 2.3: 
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Format for WFC3 IR data. Note that for IR data, readouts are stored in reverse chronologicalFigure 2.4: 
order.
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#30ऺ;=48,=Dऺ30,/0=ऺ60DB:=/>ऺ,;;7Dऺ?:ऺ,77ऺ0C?09>4:9>ऺ49ऺ?30ऺ��#"ऺ1470றऺ#30ऺ0C?09>4:9ऺ30,/0=>ऺ.,==Dऺ0C?09>4:9ர
>;0.414.ऺ60DB:=/>யऺ4ற0றயऺ491:=8,?4:9ऺ=070A,9?ऺ:97Dऺ?:ऺ?30ऺ48,20ऺ49ऺ,ऺ;,=?4.@7,=ऺ0C?09>4:9றऺ�:=ऺ0C,8;70யऺ
:->0=A,?4:9ऺ;,=,80?0=>யऺ.,74-=,?4:9ऺ>B4?.30>யऺ,9/ऺ=010=09.0ऺ1470ऺ9,80>ऺ,=0ऺ>?:=0/ऺ49ऺ?30ऺ;=48,=Dऺ30,/0=றऺ#30ऺ
&:=7/ऺ�::=/49,?0ऺ"D>?08ऺ,9/ऺ=07,?0/ऺ;,=,08?0=>யऺ:9ऺ?30ऺ:?30=ऺ3,9/யऺ,=0ऺ>?:=0/ऺ49ऺ?30ऺ0C?09>4:9ऺ30,/0=>ऺ
-0.,@>0ऺ?34>ऺ491:=8,?4:9ऺ.,9ऺA,=Dऺ1=:8ऺ:90ऺ>0?ऺ:1ऺ0C?09>4:9>ऺ?:ऺ,9:?30=ற

�9 ,9/ யऺB0ऺ74>?ऺ?30ऺ&��ஶऺ60DB:=/>ऺ?3,?ऺ,;;0,=ऺ49ऺ?30ऺ;=48,=Dऺ30,/0=ऺ,9/ऺ"��ऺ0C?09>4:9ऺऺ#,-70ऺவற஻ऺ ऺ#,-70ऺவற஼
30,/0=யऺ=0>;0.?4A07Dறऺ�:7@89>ऺழऺ,9/ऺவऺ24A0ऺ?30ऺ9,80ऺ:1ऺ?30ऺ60DB:=/ऺ,9/ऺ,ऺ>3:=?ऺ/0>.=4;?4:9றऺ#30ऺ?34=/ऺ
.:7@89ऺ24A0>ऺ?30ऺ1:=8,?ऺ@>0/ऺ1:=ऺ?30ऺA,7@0ऺ:1ऺ?30ऺ60DB:=/஽ऺ஧�஧ऺ1:=ऺ-::70,9ऺA,7@0>யऺ஧�஧ऺ1:=ऺ.3,=,.?0=>யऺ஧!஧ऺ1:=ऺ
=0,7ऺA,7@0>யऺ,9/ऺ஧�஧ऺ1:=ऺ49?020=ऺA,7@0>யऺ1:77:B0/ऺ-Dऺ?30ऺ;=0.4>4:9ऺ:1ऺ?30ऺA,7@0றऺ�:7@89>ऺஷऺ,9/ऺஸऺ>3:Bऺ?:ऺB34.3ऺ
/0?0.?:=ऺ?30ऺ60DB:=/ऺ,;;740>ற

#,-70ऺவறழளऺ74>?>ऺ?30ऺ60DB:=/>ऺ?3,?ऺ,;;0,=ऺ49ऺ?30ऺ30,/0=>ऺ:1ऺ?30ऺ�!!யऺ� யऺ"���யऺ,9/ऺ#���ऺ0C?09>4:9>ऺ
-07:92492ऺ?:ऺ,9ऺ48>0?ऺ49ऺ,ऺ&��ஶऺ/,?,ऺ1470றऺ�:?0ऺ?3,?ऺ?30ऺ"���ऺ,9/ऺ#���ऺ0C?09>4:9>ऺ,;;7Dऺ:97Dऺ?:ऺ�!ऺ/,?,ற

�>?=:�=4EE70ऺ,//>ऺ,//4?4:9,7ऺ60DB:=/>ऺB34.3ऺ,=0ऺ9:?ऺ74>?0/ऺ49ऺ?34>ऺ3,9/-::6யऺ,9/ऺB309ऺ4?ऺ,//>ऺ0C?09>4:9>ऺ
/:0>ऺ9:?ऺ@;/,?0ऺ?30ऺ��'#���ऺ60DB:=/ऺA,7@0றऺ�:9>@7?ऺ?30ऺ ऺ�,9/-::6ऺ1:=ऺ1@=?30=ऺ491:=8,?4:9றऺ�=4EE70�,.
$>0=>ऺ.,9ऺ@>0ऺ?30ऺ;D?3:9ऺ?,>6ऺ14?>ற491:ऺ?:ऺA40Bऺ,77ऺ0C?09>4:9>ऺ49ऺ,ऺ1470றऺ#30ऺ;,??0=9ऺ60DB:=/>ऺ=010=ऺ?:ऺ?30ऺ&��ஶऺ
/4?30=492ऺ;,??0=9>ऺB34.3ऺ,=0ऺ/4>.@>>0/ऺ49ऺ2=0,?0=ऺ/0?,47ऺ49ऺ ற"0.?4:9ऺஷறவ

&��ஶऺ�=48,=Dऺ�0,/0=ऺ�0DB:=/>ऺ#,-70ऺவற஻஽ऺ

�0DB:=/ �0>.=4;?4:9 �:=8,? $%�" �!

SIMPLE /,?,ऺ.:91:=8ऺ?:ऺ��#"ऺ>?,9/,=/ �ழ ( (

BITPIX -4?>ऺ;0=ऺ/,?,ऺA,7@0 �வ ( (

NAXIS 9@8-0=ऺ:1ऺ/,?,ऺ,C0> �வ ( (

EXTEND 1470ऺ8,Dऺ.:9?,49ऺ>?,9/,=/ऺ0C?09>4:9> �ழ ( (

NEXTEND 9@8-0=ऺ:1ऺ>?,9/,=/ऺ0C?09>4:9> �வ ( (

GROUPS 48,20ऺ4>ऺ49ऺ2=:@;ऺ1:=8,? �ழ ( (

DATE /,?0ऺ?34>ऺ1470ऺB,>ऺB=4??09ऺ஫DDDDர88ர//஬ �ழள ( (

FILENAME 9,80ऺ:1ऺ1470 �ஶ஼ ( (

FILETYPE ?D;0ऺ:1ऺ/,?,ऺ1:@9/ऺ49ऺ/,?,ऺ1470 �ள஼ ( (

https://www.stsci.edu/files/live/sites/www/files/home/scientific-community/software/drizzlepac/_documents/drizzlepac-handbook.pdf
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TELESCOP ?070>.:;0ऺ@>0/ऺ?:ऺ,.<@4=0ऺ/,?, �ளஶ ( (

INSTRUME 4/09?4140=ऺ1:=ऺ49>?=@809?ऺ@>0/ऺ?:ऺ
,.<@4=0ऺ/,?,

�ளஹ ( (

EQUINOX 0<@49:Cऺ:1ऺ.070>?4,7ऺ.::=/49,?0ऺ>D>?08 !ஷ ( (

��#�ऺ��"�!��#���ऺ��(&�!�"

ROOTNAME =::?9,80ऺ:1ऺ?30ऺ:->0=A,?4:9ऺ>0? �ஶஷ ( (

IMAGETYP ?D;0ऺ:1ऺ0C;:>@=0ऺ4/09?4140= �ழ஻ ( (

PRIMESI 49>?=@809?ऺ/0>429,?0/ऺ,>ऺ;=480 �ளஹ ( (

#�!��#ऺ����!��#���

TARGNAME ;=:;:>0=ப>ऺ?,=20?ऺ9,80 �ஶள ( (

RA_TARG =423?ऺ,>.09>4:9ऺ:1ऺ?30ऺ?,=20?ऺ஫/02஬ऺ
஫�வளளள஬

!஻ ( (

DEC_TARG /0.749,?4:9ऺ:1ऺ?30ऺ?,=20?ऺ஫/02஬ऺ஫�வளளள஬ !஻ ( (

�!���"��ऺ����!��#���

PROPOSID ���ऺ;=:;:>,7ऺ4/09?4140= �ஷ ( (

LINENUM ;=:;:>,7ऺ7:2>300?ऺ7490ऺ9@8-0= �ழஸ ( (

PR_INV_L 7,>?ऺ9,80ऺ:1ऺ;=49.4;,7ऺ49A0>?42,?:= �ஶள ( (

PR_INV_F 14=>?ऺ9,80ऺ:1ऺ;=49.4;,7ऺ49A0>?42,?:= �வள ( (

PR_INV_M 84//70ऺ9,80ऺ494?4,7ऺ:1ऺ;=49.4;,7ऺ
49A0>?42,?:=

�வள ( (

�'��"$!�ऺ����!��#���

SUNANGLE ,9270ऺ-0?B009ऺ>@9ऺ,9/ऺ%ழऺ,C4> !ஷ ( (

MOONANGL ,9270ऺ-0?B009ऺ8::9ऺ,9/ऺ%ழऺ,C4> !ஷ ( (

SUN_ALT ,7?4?@/0ऺ:1ऺ?30ऺ>@9ऺ,-:A0ऺ�,=?3ப>ऺ748- !ஷ ( (

FGSLOCK .:88,9/0/ऺ��"ऺ7:.6ऺ஫����யऺ���!"�யऺ
�(!�"யऺ$����&�஬

�ழ஻ ( (

GYROMODE 9@8-0=ऺ:1ऺ2D=:>ऺ>.30/@70/ऺ1:=ऺ
:->0=A,?4:9

�ழ ( (
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REFFRAME 2@4/0ऺ>?,=ऺ.,?,7:2ऺA0=>4:9 �஻ ( (

MTFLAG 8:A492ऺ?,=20?ऺ17,2ாऺ#ऺ41ऺ4?ऺ4>ऺ,ऺ8:A492ऺ
?,=20?

�ழ ( (

DATE-OBS $#ऺ/,?0ऺ:1ऺ>?,=?ऺ:1ऺ:->0=A,?4:9ऺ஫DDDDர
88ர//஬

�ழள ( (

TIME-OBS $#ऺ?480ऺ:1ऺ>?,=?ऺ:1ऺ:->0=A,?4:9ऺ஫33௄஽
88௄஽>>஬

�ள஻ ( (

EXPSTART 0C;:>@=0ऺ>?,=?ऺ?480ऺ஫�:/4140/ऺ�@74,9ऺ
�,?0஬

!஻ ( (

EXPEND 0C;:>@=0ऺ09/ऺ?480ऺ஫�:/4140/ऺ�@74,9ऺ
�,?0஬

!஻ ( (

EXPTIME 0C;:>@=0ऺ/@=,?4:9ऺ஫>0.:9/>஬ரர.,7.@7,?0/ !ஷ ( (

EXPFLAG 0C;:>@=0ऺ49?0==@;?4:9ऺ49/4.,?:= �ழஶ ( (

QUALCOM1 /,?,ऺ<@,74?Dऺ.:8809?ऺழ �ஹ஻ ( (

QUALCOM2 /,?,ऺ<@,74?Dऺ.:8809?ऺவ �ஹ஻ ( (

QUALCOM3 /,?,ऺ<@,74?Dऺ.:8809?ऺஶ �ஹ஻ ( (

QUALITY /,?,ऺ<@,74?Dऺ>@88,=D �ஹ஻ ( (

DARKTIME 14/@.4,7ऺ;4C07ऺ/,=6ऺ?480ऺ஫>0.>஬ !ஷ ( �

����#���ऺ����!��#���

PA_V3 ;:>4?4:9ऺ,9270ऺ:1ऺ%ஶர,C4>ऺ:1ऺ�"#ऺ஫/02஬ !ஷ ( (

#�!��#ऺ���"�#"ऺ஫��"#�!�"஬

POSTARG1 ��"#�!�ऺ49ऺ,C4>ऺழऺ/4=0.?4:9 !ஷ ( (

POSTARG2 ��"#�!�ऺ49ऺ,C4>ऺவऺ/4=0.?4:9 !ஷ ( (

������"#��ऺ��(&�!�"

OPUS_VER ��$"ऺ>:1?B,=0ऺ>D>?08ऺA0=>4:9ऺ9@8-0= �ழ஻ ( (

AWSYSVER .7:@/ऺ491=,>?=@.?@=0ऺ;,.6,20ऺA0=>4:9 �ழ஻ ( (

AWSDPVER .7:@/ऺ/:.60=ऺ48,20ऺA0=>4:9 �ழ஻ ( (
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CSYS_VER .,74-=,?4:9ऺ>:1?B,=0ऺ>D>?08ऺA0=>4:9ऺ4/ �ழ஻ ( (

CAL_VER ���&�ஶऺ.:/0ऺA0=>4:9 �வஷ ( (

PROCTIME ;4;07490ऺ;=:.0>>492ऺ?480ऺ஫���஬ !஻ ( (

"������ऺ��"#!$���#ऺ������$!�#���

OBSTYPE :->0=A,?4:9ऺ?D;0ऺரऺ48,2492ऺ:=ऺ
>;0.?=:>.:;4.

�ழஷ ( (

OBSMODE :;0=,?492ऺ8:/0 �ழள ( (

SCLAMP 7,8;ऺ>?,?@>யऺ����ऺ:=ऺ9,80ऺ:1ऺ7,8;ऺ
B34.3ऺ4>ऺ:9

�ழஷ ( (

NRPTEXP 9@8-0=ऺ:1ऺ=0;0,?ऺ0C;:>@=0>ऺ49ऺ>0?஽ऺ
/01,@7?ऺழ

�வ ( (

SUBARRAY /,?,ऺ1=:8ऺ,ऺ>@-,==,Dऺ஫#஬ऺ:=ऺ1@77ऺ1=,80ऺ஫�஬ �ழ ( (

DETECTOR /0?0.?:=ऺ49ऺ@>0஽ऺ$%�"ऺ:=ऺ�! �ளஷ ( (

FILTER 070809?ऺ>070.?0/ऺ1=:8ऺ147?0=ऺB3007 �ள஺ ( (

APERTURE ,;0=?@=0ऺ9,80 �ழஹ ( (

PROPAPER ;=:;:>0/ऺ,;0=?@=0ऺ9,80 �ழஹ ( (

DIRIMAGE /4=0.?ऺ48,20ऺ1:=ऺ2=4>8ऺ:=ऺ;=4>8ऺ
0C;:>@=0

�ள஼ ( (

NSAMP 9@8-0=ऺ:1ऺ�$�#����$�ऺ>,8;70> �வ � (

SAMP_SEQ �$�#����$�ऺ0C;:>@=0ऺ?480ऺ>0<@09.0ऺ
9,80

�ள஻ � (

SAMPZERO >,8;70ऺ?480ऺ:1ऺ?30ऺE0=:?3ऺ=0,/ऺ஫>0.஬ !ஷ � (

SUBTYPE >4E0ல?D;0ऺ:1ऺ�!ऺ>@-,==,D �ள஻ � (

CTEIMAGE ?D;0ऺ:1ऺ�3,=20ऺ#=,9>10=ऺ�8,20யऺ41ऺ
,;;74.,-70

�ளஷ ( �

CTEDIR >0=4,7ऺ:=ऺ;,=,7707 �ள஻ ( �

CRSPLIT 9@8-0=ऺ:1ऺ.:>84.ऺ=,Dऺ>;74?ऺ0C;:>@=0> �வ ( �

�#�ऺ��!!��#���ऺ��!���#�!"
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CTE_NAME 9,80ऺ:1ऺ?30ऺ�#�ऺ,72:=4?38 �வஶ ( �

CTE_VER %0=>4:9ऺ9@8-0=ऺ:1ऺ?30ऺ�#�ऺ,72:=4?38 �வஶ ( �

CTEDATE0 �,?0ऺ:1ऺ&��ஶல$%�"ऺ49>?,77,?4:9ऺ49ऺ�"#ऺ
஫���஬

!஻ ( �

CTEDATE1 !010=09.0ऺ/,?0ऺ:1ऺ�#�ऺ8:/07ऺ;499492ऺ
஫���஬

!஻ ( �

PCTETLEN �,C48@8ऺ7092?3ऺ:1ऺ�#�ऺ?=,47 !஻ ( �

PCTERNOI !0,/ऺ9:4>0ऺ,8;74?@/0 !஻ ( �

PCTENFOR �@8-0=ऺ4?0=,?4:9>ऺ@>0/ऺ49ऺ�#�ऺ1:=B,=/ऺ
8:/07492

�ஷ ( �

PCTENPAR �@8-0=ऺ:1ऺ4?0=,?4:9>ऺ@>0/ऺ49ऺ;,=,7707ऺ
?=,9>10=

�ஷ ( �

PCTENSMD =0,/ர9:4>0ऺ84?42,?4:9ऺ,72:=4?38 �ஷ ( �

PCTETRSH :A0=ர>@-?=,.?4:9ऺ?3=0>3:7/ !஻ ( �

PCTEFRAC ".,7492ऺ:1ऺ�#�ऺ8:/07ऺ஫=07,?4A0ऺ?:ऺ
�#���#�ழ஬

!஻ ( �

FIXROCR �4Cऺ=0,/:@?ऺ.:>84.ऺ=,D> �ஷ ( �

"���ऺ��(&�!�"

SCAN_TYP #D;0ऺ:1ऺ>.,99492ऺ;,?3 �ழ஻ ( (

SCAN_WID >.,9ऺB4/?3ऺ஫,=.>0.஬ !஻ ( (

ANG_SIDE ,9270ऺ-0?B009ऺ>4/0>ऺ:1ऺ;,=,7707:2=,8ऺ
஫/02஬

!஻ ( (

DWELL_LN /B077ऺ;?>ல7490ऺ1:=ऺ>.,9ऺ;:49?492 �ஷ ( (

DWELL_TM B,4?ऺ?480ऺ,?ऺ0,.3ऺ/B077ऺ;:49?ऺ஫>0.஬ !஻ ( (

SCAN_ANG ;:>4?4:9ऺ,9270ऺ:1ऺ>.,9ऺ7490ऺ஫/02஬ !஻ ( (

SCAN_RAT .:88,9/0/ऺ=,?0ऺ:1ऺ?30ऺ7490ऺ>.,9ऺ஫,=.>0.
ல>0.஬

!஻ ( (

NO_LINES 9@8-0=ऺ:1ऺ7490>ऺ;0=ऺ>.,9 �ஷ ( (
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SCAN_LEN >.,9ऺ7092?3ऺ஫,=.>0.஬ !஻ ( (

SCAN_COR >.,9ऺ.::=/49,?0ऺ1=,80ऺ:1ऺ=01஽ऺ஫.070>?4,7ய
A034.70஬

�ழ஻ ( (

CSMID �3,9907ऺ"070.?ऺ�0.3,94>8ऺ��ऺ஫$%�"ல�!஬ �஺ ( (

�����!�#���ऺ"&�#���"஽ऺ��!��!�யऺ
���#யऺ������#�யऺ"������

DQICORR /,?,ऺ<@,74?Dऺ494?4,74E,?4:9 �ள஻ ( (

BLEVCORR >@-?=,.?ऺ-4,>ऺ70A07ऺ80,>@=0/ऺ1=:8ऺ
:A0=>.,9யऺ஫$%�"஬ऺ:=ऺ=010=09.0ऺ;4C07>ऺ஫�!஬

�ள஻ ( (

CRCORR .:8-490ऺ:->0=A,?4:9>ऺ?:ऺ=050.?ऺ.:>84.ऺ
=,D>லயऺ4/09?41Dऺ.:>84.ऺ=,Dऺ34?>

�ள஻ ( (

DARKCORR >@-?=,.?ऺ/,=6ऺ48,20 �ள஻ ( (

FLATCORR 17,?ர1407/ऺ/,?, �ள஻ ( (

FLUXCORR ".,70ऺ?30ऺ$%�"ऺ.34;>ऺ?:ऺ20?ऺ@941:=8ऺ17@Cऺ
.:==0.?4:9

�ள஻ ( �

PCTECORR �0=1:=8ऺ?30ऺ;4C07ऺ-,>0/ऺ�#�ऺ.:==0.?4:9 �ள஻ ( �

PHOTCORR ;:;@7,?0ऺ;3:?:80?=4.ऺ30,/0=ऺ60DB:=/> �ள஻ ( (

DRIZCORR /=4EE70ऺ;=:.0>>492 �ள஻ ( (

NLINCORR .:==0.?ऺ1:=ऺ/0?0.?:=ऺ9:97490,=4?40> �ள஻ � (

RPTCORR .:8-490ऺ49/4A4/@,7ऺ=0;0,?ऺ:->0=A,?4:9> �ள஻ � (

UNITCORR .:9A0=?ऺ?:ऺ.:@9?ऺ=,?0>ऺ஫>00ऺ,7>:ऺ�$��#஬ �ள஻ � (

ZSIGCORR E0=:ऺ=0,/ऺ>429,7ऺ.:==0.?4:9 �ள஻ � (

ZOFFCORR >@-?=,.?ऺ�$�#����$�ऺE0=:ऺ=0,/ �ள஻ � (

ATODCORR .:==0.?ऺ1:=ऺ�ऺ?:ऺ�ऺ.:9A0=>4:9ऺ0==:=> �ள஻ ( �

BIASCORR >@-?=,.?ऺ-4,>ऺ48,20 �ள஻ ( �

EXPSCORR ;=:.0>>ऺ49/4A4/@,7ऺ:->0=A,?4:9>ऺ,1?0=ऺ.=ர
=050.?

�ள஻ ( �
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FLSHCORR ;:>?ऺ17,>3ऺ.:==0.?4:9 �ள஻ ( �

SHADCORR ,;;7Dऺ>3@??0=ऺ>3,/492ऺ.:==0.?4:9 �ள஻ ( �

�����!�#���ऺ!���!����ऺ����"

BPIXTAB -,/ऺ;4C07ऺ?,-70 �வஶ ( (

CCDTAB /0?0.?:=ऺ.,74-=,?4:9ऺ;,=,80?0=> �வஶ ( (

OSCNTAB ?,-70ऺ.:9?,49492ऺ:A0=>.,9ऺ஫$%�"஬ऺ:=ऺ
=010=09.0ऺ;4C07ऺ஫�!஬ऺ7:.,?4:9>

�வஶ ( (

CRREJTAB .:>84.ऺ=,Dऺ=050.?4:9ऺ;,=,80?0=> �வஶ ( (

DARKFILE >@;0=/,=6ऺ48,20ऺ1470ऺ9,80 �வஶ ( (

PFLTFILE ;4C07ऺ?:ऺ;4C07ऺ17,?ர1407/ऺ1470ऺ9,80 �வஶ ( (

DFLTFILE /07?,ऺ17,?ர1407/ऺ1470ऺ9,80 �வஶ ( (

LFLTFILE 7:Bऺ:=/0=ऺ17,? �வஶ ( (

GRAPHTAB ?30ऺ�"#ऺ2=,;3ऺ?,-70 ( (

COMPTAB ?30ऺ�"#ऺ.:8;:909?>ऺ?,-70
ऺ

( (

IDCTAB /4>?:=?4:9ऺ.:0114.409?>ऺ?,-70 �வஶ ( (

DGEOFILE /4>?:=?4:9ऺ.:==0.?4:9ऺ48,20ऺ஫9:ऺ7:920=ऺ
@>0/யऺ60;?ऺ49ऺ?30ऺ30,/0=ऺ1:=ऺ
.:8;,?4-474?D஬

�வஶ ( (

MDRIZTAB �>?=:�=4EE70ऺ;,=,80?0=ऺ?,-70 �ழ஻ ( (

NLINFILE /0?0.?:=ऺ9:97490,=4?40>ऺ1470 �வஶ � (

ATODTAB ,9,7:2ऺ?:ऺ/424?,7ऺ.:==0.?4:9ऺ1470 �வஶ ( �

BIASFILE >@;0=-4,>ऺ48,20ऺ1470ऺ9,80 �வஶ ( �

FLSHFILE ;:>?ऺ17,>3ऺ.:==0.?4:9ऺ1470ऺ9,80 �வஶ ( �

SHADFILE >3@??0=ऺ>3,/492ऺ.:==0.?4:9ऺ1470 �வஶ ( �

PCTETAB #30ऺ/01,@7?ऺ;,=,80?0=>ऺ,9/ऺ=010=09.0ऺ
/,?,ऺ1:=ऺ?30ऺ�#�ऺ.:==0.?4:9

�ழ஻ ( �
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IMPHTTAB #30ऺ/01,@7?ऺA,7@0>ऺ1:=ऺ?30ऺ;3:?:80?=4.ऺ
60DB:=/>

�ழ஻ ( (

DRKCFILE "@;0=/,=6ऺ=010=09.0ऺ1:=ऺ�#�ऺ.:==0.?0/ऺ
1470>

�வஶ ( �

BIACFILE "@;0=-4,>ऺ=010=09.0ऺ1:=ऺ�#�ऺ.:==0.?0/ऺ
1470>

�வஶ ( �

SNKCFILE 8,;ऺ:1ऺ>496ர;4C07ऺ7:.,?4:9> �வஶ ( �

D2IMFILE வர�ऺ9:9ர;:7D9:84,7ऺ/4>?:=?4:9ऺ
.:==0.?4:9ऺ?,-70

�வஶ ( �

NOPOLFILE வர�ऺ9:9ர;:7D9:84,7ऺ147?0=ऺ/0;09/09?ऺ
/4>?:=?4:9

�வஶ ( �

��"���ऺ!�(ऺ!����#���ऺ����!�#��ऺ
��!���#�!"

MEANEXP =010=09.0ऺ0C;:>@=0ऺ?480ऺ1:=ऺ;,=,80?0=> !ஷ ( (

SCALENSE 8@7?4;74.,?4A0ऺ>.,70ऺ1,.?:=ऺ,;;740/ऺ?:ऺ
9:4>0

!ஷ ( (

INITGUES 494?4,7ऺ2@0>>ऺ80?3:/ऺ஫���ऺ:=ऺ���஬ �ளஶ ( (

SKYSUB >6DऺA,7@0ऺ>@-?=,.?0/ऺ஫����ऺ:=ऺ����஬ �ளஷ ( (

SKYSUM >6Dऺ70A07ऺ1=:8ऺ?30ऺ>@8ऺ:1ऺ,77ऺ.:9>?4?@09?ऺ
48,20>

!ஷ ( (

CRSIGMAS >?,?4>?4.,7ऺ=050.?4:9ऺ.=4?0=4, �ழஸ ( (

CRRADIUS =050.?4:9ऺ;=:;,2,?4:9ऺ=,/4@>ऺ஫;4C07>஬ !ஷ ( (

CRTHRESH =050.?4:9ऺ;=:;,2,?4:9ऺ?3=0>3:7/ !ஷ ( (

BADINPDQ /,?,ऺ<@,74?Dऺ17,2ऺ-4?>ऺ?:ऺ=050.? �வ ( (

REJ_RATE =,?0ऺ,?ऺB34.3ऺ;4C07>ऺ,=0ऺ,110.?0/ऺ-Dऺ
.:>84.ऺ=,D>

!ஷ ( (

CRMASK 17,2ऺ�!ர=050.?0/ऺ;4C07>ऺ49ऺ49;@?ऺ1470>ऺ஫#ல�஬ �ழ ( (

MDRIZSKY >6DऺA,7@0ऺ.:8;@?0/ऺ-Dऺ�>?=:�=4EE70 !ஷ ( (

���#���#!(ऺ��(&�!�"ऺ
஫.:9?,490/ऺ49ऺ;=48,=Dऺ0C?09>4:9ऺ1:=ऺ�!யऺ
49ऺ?30ऺ"��ऺ0C?09>4:9>ऺ1:=ऺ$%�"யऺ>00ऺ#,-70ऺ
஬வற஼
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PHOTMODE :->0=A,?4:9ऺ.:9142@=,?4:9ऺ1:=ऺ
;3:?:80?=4.ऺ.,74-=,?4:9

�ஸள ( (

PHOTFLAM 49A0=>0ऺ>09>4?4A4?Dயऺ0=2>ல.8 ல�92வ
ல070.?=:9

!஻ ( (

PHTFLAM1 �3ழऺ�9Aऺ"09>யऺ@>0ऺ���#����ऺ1:=ऺ$%ऺ
147?0=>

!஻ ( �

PHTFLAM2 �3வऺ�9Aऺ"09>யऺ@>0ऺ���#����ऺ41ऺ
��$'��!!ீ������#�

!஻ ( �

PHTRATIO ��#����வல��#����ழऺ=,?4: !஻ ( �

PHOTFNU 49A0=>0ऺ>09>4?4A4?Dயऺ�D஭ऺ>0.ல070.?=:9 !஻ ( (

PHOTZPT "#ऺ8,294?@/0ऺE0=:ऺ;:49? !ஷ ( (

PHOTPLAM ;4A:?ऺB,A07092?3ऺ஫�92>?=:8>஬ !ஷ ( (

PHOTBW !�"ऺ-,9/B4/?3ऺ:1ऺ147?0=ऺ;7@>ऺ/0?0.?:= !ஷ ( (

��"#ऺ���"�ऺ��!���#�!"

FLASHDUR 0C;:>@=0ऺ?480ऺ49ऺ>0.:9/>஽ऺளறழऺ?:ऺஷள஼றஸ !ஷ ( �

FLASHCUR ;:>?ऺ17,>3ऺ.@==09?ऺ஫E0=:யऺ7:Bயऺ80/4@8யऺ
3423஬

�ள஺ ( �

FLASHSTA >?,?@>஽ऺ"$���""�$�யऺ���!#��யऺ��#ऺ
��!��!���

�ழஹ ( �

FLASHLVL =0<@0>?0/ऺ��#ऺ;:>?ऺ17,>3யऺ070.?=:9>
ல;4C07

!ஷ ( �

SHUTRPOS >3@??0=ऺ;:>4?4:9஽ऺ�ऺ:=ऺ� �ளஸ ( �

���!��ऺ�����#���ऺ��!���#�!"

CHINJECT .3,=20ऺ4950.?4:9ऺ8:/0 �ள஻ ( �

�#�!ऺ��(&�!�"

T_SGSTAR ��"ऺ.,7.@7,?0/ऺ2@4/0ऺ>?,=ऺ.:9?=:7 �ழ஻ ( (

��##�!�ऺ��(&�!�"

PATTERN1 ;=48,=Dऺ;,??0=9ऺ?D;0 �வஷ ( (

P1_SHAPE ;=48,=Dऺ;,??0=9ऺ>3,;0 �ழ஻ ( (
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P1_PURPS ;=48,=Dऺ;,??0=9ऺ;@=;:>0 �ழள ( (

P1_NPTS 9@8-0=ऺ:1ऺ;:49?>ऺ49ऺ;=48,=Dऺ;,??0=9 �வ ( (

P1_PSPAC ;:49?ऺ>;,.492ऺ1:=ऺ;=48,=Dऺ;,??0=9ऺ஫,=.ர
>0.஬

!ஷ ( (

P1_LSPAC 7490ऺ>;,.492ऺ1:=ऺ;=48,=Dऺ;,??0=9ऺ஫,=.ர
>0.஬

!ஷ ( (

P1_ANGLE ,9270ऺ-0?B009ऺ>4/0>ऺ:1ऺ;,=,7707:2=,8ऺ
;,??ऺ஫/02஬

!ஷ ( (

P1_FRAME .::=/49,?0ऺ1=,80ऺ:1ऺ;=48,=Dऺ;,??0=9 �ள஼ ( (

P1_ORINT :=409?,?4:9ऺ:1ऺ;,??0=9ऺ?:ऺ.::=/49,?0ऺ
1=,80ऺ஫/02஬

!ஷ ( (

P1_CENTR .09?0=ऺ;,??0=9ऺ=07,?4A0ऺ?:ऺ;:49?492ऺ஫D0>
ல9:஬

�ளஶ ( (

PATTERN2 >0.:9/,=Dऺ;,??0=9ऺ?D;0 �வஷ ( (

P2_SHAPE >0.:9/,=Dऺ;,??0=9ऺ>3,;0 �ழ஻ ( (

P2_PURPS >0.:9/,=Dऺ;,??0=9ऺ;@=;:>0 �ழள ( (

P2_NPTS 9@8-0=ऺ:1ऺ;:49?>ऺ49ऺ>0.:9/,=Dऺ;,??0=9 �வ ( (

P2_PSPAC ;:49?ऺ>;,.492ऺ1:=ऺ>0.:9/,=Dऺ;,??0=9ऺ
஫,=.ர>0.஬

!ஷ ( (

P2_LSPAC 7490ऺ>;,.492ऺ1:=ऺ>0.:9/,=Dऺ;,??0=9ऺ஫,=.ர
>0.஬

!ஷ ( (

P2_ANGLE ,9270ऺ-0?B009ऺ>4/0>ऺ:1ऺ;,=,7707:2=,8ऺ
;,??ऺ஫/02஬

!ஷ ( (

P2_FRAME .::=/49,?0ऺ1=,80ऺ:1ऺ>0.:9/,=Dऺ;,??0=9 �ள஼ ( (

P2_ORINT :=409?,?4:9ऺ:1ऺ;,??0=9ऺ?:ऺ.::=/49,?0ऺ
1=,80ऺ஫/02஬

!ஷ ( (

P2_CENTR .09?0=ऺ;,??0=9ऺ=07,?4A0ऺ?:ऺ;:49?492ऺ஫D0>
ல9:஬

�ளஶ ( (

PATTSTEP ;:>4?4:9ऺ9@8-0=ऺ:1ऺ?34>ऺ;:49?ऺ49ऺ?30ऺ
;,??0=9

�வ ( (

�������!���ऺ��!���#�!"

CCDAMP ���ऺ,8;74140=ऺ=0,/:@?ऺ.:9142@=,?4:9 �ளஷ ( (
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CCDGAIN .:88,9/0/ऺ2,49ऺ:1ऺ��� !ஷ ( (

CCDOFSAB .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ,8;>ऺ
�௄��

�ஷ � (

CCDOFSCD .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ,8;>ऺ
�௄��

�ஷ � (

CCDOFSTA .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ
,8;74140=ऺ�

�ஷ ( �

CCDOFSTB .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ
,8;74140=ऺ�

�ஷ ( �

CCDOFSTC .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ
,8;74140=ऺ�

�ஷ ( �

CCDOFSTD .:88,9/0/ऺ���ऺ-4,>ऺ:11>0?ऺ1:=ऺ
,8;74140=ऺ�

�ஷ ( �

�����!�#��ऺ�������!���ऺ
��!���#�!"

ATODGNA 80,>@=0/ऺ2,49ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

ATODGNB 80,>@=0/ऺ2,49ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

ATODGNC 80,>@=0/ऺ2,49ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

ATODGND 80,>@=0/ऺ2,49ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

READNSEA 80,>@=0/ऺ=0,/ऺ9:4>0ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

READNSEB 80,>@=0/ऺ=0,/ऺ9:4>0ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

READNSEC 80,>@=0/ऺ=0,/ऺ9:4>0ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

READNSED 80,>@=0/ऺ=0,/ऺ9:4>0ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

BIASLEVA -4,>ऺ70A07ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

BIASLEVB -4,>ऺ70A07ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

BIASLEVC -4,>ऺ70A07ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

BIASLEVD -4,>ऺ70A07ऺ1:=ऺ,8;74140=ऺ� !ஷ ( (

�""����#���ऺ��(&�!�"
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ASN_ID @94<@0ऺ4/09?4140=ऺ,>>4290/ऺ?:ऺ,>>:.4,?4:9 �ழள ( (

ASN_TAB 9,80ऺ:1ऺ?30ऺ,>>:.4,?4:9ऺ?,-70 �வஶ ( (

ASN_MTYP =:70ऺ:1ऺ?30ऺ808-0=ऺ49ऺ?30ऺ,>>:.4,?4:9 �ழவ ( (

&��ஶऺ"��ऺ0C?09>4:9ऺ30,/0=ऺ60DB:=/>ऺ#,-70ऺவற஼஽ऺ

�0DB:=/ �0>.=4;?4:9 �:=8,? $%�" �!

XTENSION 0C?09>4:9ऺ?D;0 �ள஻ ( (

BITPIX -4?>ऺ;0=ऺ/,?,ऺA,7@0 �வ ( (

NAXIS 9@8-0=ऺ:1ऺ/,?,ऺ,C0> �வ ( (

NAXIS1 7092?3ऺ:1ऺ14=>?ऺ/,?,ऺ,C4> �ஷ ( (

NAXIS2 7092?3ऺ:1ऺ>0.:9/ऺ/,?,ऺ,C4> �ஷ ( (

PCOUNT 9@8-0=ऺ:1ऺ2=:@;ऺ;,=,80?0=> �வ ( (

GCOUNT 9@8-0=ऺ:1ऺ2=:@;> �வ ( (

ORIGIN ��#"ऺ1470ऺ:=4249,?:= �ஶள ( (

DATE /,?0ऺ?34>ऺ1470ऺB,>ऺB=4??09ऺ஫DDDDர
88ர//஬

�ழள ( (

INHERIT 4930=4?ऺ?30ऺ;=48,=Dऺ30,/0= �ழ ( (

EXTNAME 0C?09>4:9ऺ9,80 �ள஻ ( (

EXTVER 0C?09>4:9ऺA0=>4:9ऺ9@8-0= �வ ( (

ROOTNAME =::?9,80ऺ:1ऺ?30ऺ:->0=A,?4:9ऺ>0? �ஶஷ ( (

EXPNAME 0C;:>@=0ऺ4/09?4140= �வஸ ( (

DATAMIN ?30ऺ84948@8ऺA,7@0ऺ:1ऺ?30ऺ/,?,ऺ !஻ ( (

DATAMAX ?30ऺ8,C48@8ऺA,7@0ऺ:1ऺ?30ऺ/,?, !஻ ( (

BUNIT -=423?90>>ऺ@94?> �ழ஻ ( (
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BSCALE >.,70ऺ1,.?:=ऺ1:=ऺ,==,DऺA,7@0ऺ?:ऺ
;3D>4.,7ऺA,7@0

!஻ ( (

BZERO ;3D>4.,7ऺA,7@0ऺ1:=ऺ,9ऺ,==,DऺA,7@0ऺ
:1ऺE0=:

!஻ ( (

���ऺ����ऺ����#�����#���ऺ

CCDCHIP ���ऺ.34;ऺ஫ழऺ:=ऺவ஬ �வ ( �

&�!��ऺ���!����#�ऺ"("#��ऺ���ऺ!���#��ऺ
��!���#�!"

WCSAXES 9@8-0=ऺ:1ऺ&:=7/ऺ�::=/49,?0ऺ
"D>?08ऺ,C0>

�வ ( (

CRPIX1 C.::=/49,?0ऺ:1ऺ=010=09.0ऺ;4C07 !஻ ( (

CRPIX2 D.::=/49,?0ऺ:1ऺ=010=09.0ऺ;4C07 !஻ ( (

CRVAL1 14=>?ऺ,C4>ऺA,7@0ऺ,?ऺ=010=09.0ऺ;4C07 !஻ ( (

CRVAL2 >0.:9/ऺ,C4>ऺA,7@0ऺ,?ऺ=010=09.0ऺ
;4C07

!஻ ( (

CTYPE1 ?30ऺ.::=/49,?0ऺ?D;0ऺ1:=ऺ?30ऺ14=>?ऺ
,C4>

�ள஻ ( (

CTYPE2 ?30ऺ.::=/49,?0ऺ?D;0ऺ1:=ऺ?30ऺ
>0.:9/ऺ,C4>

�ள஻ ( (

CD1_1 ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺC

!஻ ( (

CD1_2 ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺD

!஻ ( (

CD2_1 ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺC

!஻ ( (

CD2_2 ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺD

!஻ ( (

LTV1 :11>0?ऺ49ऺ'ऺ?:ऺ>@->0.?4:9ऺ>?,=? !ஷ ( (

LTV2 :11>0?ऺ49ऺ(ऺ?:ऺ>@->0.?4:9ऺ>?,=? !ஷ ( (

LTM1_1 =0.4;=:.,7ऺ:1ऺ>,8;7492ऺ=,?0ऺ49ऺ' !ஷ ( (

LTM2_2 =0.4;=:.,7ऺ:1ऺ>,8;7492ऺ=,?0ऺ49ऺ( !ஷ ( (

PA_APER ;:>4?4:9ऺ�9270ऺ:1ऺ=010=09.0ऺ
,;0=?@=0ऺ.09?0=ऺ஫/02஬

!஻ ( (
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VAFACTOR A07:.4?Dऺ,-0==,?4:9ऺ;7,?0ऺ>.,70ऺ
1,.?:=

!஻ ( (

ORIENTAT ;:>4?4:9ऺ,9270ऺ:1ऺ48,20ऺDऺ,C4>ऺ
஫/02=00>ऺ�,>?ऺ:1ऺ�:=?3஬

!ஷ ( (

RA_APER =423?ऺ,>.09>4:9ऺ:1ऺ,;0=?@=0ऺ
=010=09.0ऺ;:>4?4:9

!஻ ( (

DEC_APER /0.749,?4:9ऺ:1ऺ,;0=?@=0ऺ
=010=09.0ऺ;:>4?4:9

!஻ ( (

!����#��ऺ�'��"$!�"ऺ����!��#���

NCOMBINE 9@8-0=ऺ:1ऺ48,20ऺ>0?>ऺ.:8-490/ऺ
/@=492ऺ�!ऺ=050.?4:9

�வ ( (

���#���#!(ऺ��(&�!�"ऺ
஫.:9?,490/ऺ49ऺ?34>ऺ0C?09>4:9ऺ1:=ऺ$%�"யऺ49ऺ?30ऺ
;=48,=Dऺ0C?09>4:9ऺ1:=ऺ�!யऺ>00ऺ ஬#,-70ऺவற஻

PHOTMODE :->0=A,?4:9ऺ.:9142@=,?4:9ऺ1:=ऺ
;3:?:80?=4.ऺ.,74-=,?4:9

�ஸள ( �

PHOTFLAM 49A0=>0ऺ>09>4?4A4?Dயऺ0=2>ல.8வல�92
ல070.?=:9

!஻ ( �

PHTFLAM1 ���#����ऺ:9ऺ.34;ऺழऺB309ऺ
>.,70>ऺ,=0ऺ9:?ऺ@941:=8

!஻ ( �

PHTFLAM2 ���#����ऺ:9ऺ.34;ऺவऺB309ऺ
>.,70>ऺ,=0ऺ9:?ऺ@941:=8

!஻ ( �

PHTRATIO !,?4:ऺ:1ऺ��#����ழல��#����வ !஻ ( �

PHOTFNU 49A0=>0ऺ>09>4?4A4?Dயऺ�D஭>0.
ல070.?=:9

!஻ ( �

PHOTZPT "#ऺ8,294?@/0ऺE0=:ऺ;:49? !ஷ ( �

PHOTPLAM ;4A:?ऺB,A07092?3ऺ஫�92>?=:8>஬ !ஷ ( �

PHOTBW !�"ऺ-,9/B4/?3ऺ:1ऺ147?0=ऺ;7@>ऺ
/0?0.?:=

!ஷ ( �

!����$#ऺ������#���ऺ��!���#�!"

CENTERA1 >@-,==,Dऺ,C4>ழऺ.09?0=ऺ;:49?ऺ49ऺ
@9-4990/ऺ/0?0.?:=ऺ;4C

�ஷ ( (

CENTERA2 >@-,==,Dऺ,C4>வऺ.09?0=ऺ;:49?ऺ49ऺ
@9-4990/ऺ/0?0.?:=ऺ;4C

�ஷ ( (

SIZAXIS1 >@-,==,Dऺ,C4>ழऺ>4E0ऺ49ऺ@9-4990/ऺ
/0?0.?:=ऺ;4C07>

�ஷ ( (
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SIZAXIS2 >@-,==,Dऺ,C4>வऺ>4E0ऺ49ऺ@9-4990/ऺ
/0?0.?:=ऺ;4C07>

�ஷ ( (

BINAXIS1 ,C4>ழऺ/,?,ऺ-49ऺ>4E0ऺ49ऺ@9-4990/ऺ
/0?0.?:=ऺ;4C07>

�வ ( (

BINAXIS2 ,C4>வऺ/,?,ऺ-49ऺ>4E0ऺ49ऺ@9-4990/ऺ
/0?0.?:=ऺ;4C07>

�வ ( (

!����$#ऺ��!���#�!"

SAMPNUM �$�#����$�ऺ>,8;70ऺ9@8-0= �வ � (

SAMPTIME ?:?,7ऺ49?02=,?4:9ऺ?480ऺ஫>0.஬ !ஷ � (

DELTATIM 49?02=,?4:9ऺ?480ऺ:1ऺ?34>ऺ>,8;70ऺ
஫>0.஬

!ஷ � (

ROUTTIME $#ऺ?480ऺ:1ऺ,==,Dऺ=0,/:@?ऺ஫���஬ !஻ � (

TDFTRANS 9@8-0=ऺ:1ऺ#��ऺ?=,9>4?4:9>ऺ
/@=492ऺ.@==09?ऺ>,8;70

�ஷ � (

��#�ऺ�����#ऺ����!��#���

FILLCNT 9@8-0=ऺ:1ऺ>02809?>ऺ.:9?,49492ऺ
1477

�ஷ ( (

ERRCNT 9@8-0=ऺ:1ऺ>02809?>ऺ.:9?,49492ऺ
0==:=>

�ஷ ( (

PODPSFF ����"ऺ1477ऺ;=0>09?ऺ஫#ல�஬ �ழ ( (

STDCFFF >.409.0ऺ?07080?=Dऺ1477ऺ/,?,ऺ
;=0>09?ऺ஫#ல�஬

�ழ ( (

STDCFFP >.409.0ऺ?07080?=Dऺ1477ऺ;,??0=9ऺ
஫30C஬

�ளஹ ( (

�����ऺ"#�#�"#��"ऺ���ऺ��#�ऺ $���#(ऺ����"

NGOODPIX 9@8-0=ऺ:1ऺ2::/ऺ;4C07> �ஷ ( (

SDQFLAGS >0=4:@>ऺ/,?,ऺ<@,74?Dऺ17,2> �ஷ ( (

GOODMIN 84948@8ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( (

GOODMAX 8,C48@8ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( (

GOODMEAN 80,9ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( (
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SNRMIN 84948@8ऺ>429,7ऺ?:ऺ9:4>0ऺ:1ऺ
2::/ऺ;4C07>

!ஷ ( (

SNRMAX 8,C48@8ऺ>429,7ऺ?:ऺ9:4>0ऺ:1ऺ
2::/ऺ;4C07>

!ஷ ( (

SNRMEAN 80,9ऺA,7@0ऺ:1ऺ>429,7ऺ?:ऺ9:4>0ऺ:1ऺ
2::/ऺ;4C07>

!ஷ ( (

SOFTERRS 9@8-0=ऺ:1ऺ>:1?ऺ0==:=ऺ;4C07>ऺ
஫� �ழ஬

�ஷ ( (

MEANDARK ,A0=,20ऺ/,=6ऺ70A07ऺ>@-?=,.?0/ !ஷ ( (

MEANBLEV ,A0=,20ऺ-4,>ऺ70A07ऺ>@-?=,.?0/ !ஷ ( (

MEANFLSH 80,9ऺ9@8-0=ऺ:1ऺ.:@9?>ऺ49ऺ;:>?ऺ
17,>3ऺ0C;:>@=0யऺ��ல;4C07

!ஷ ( �

RADESYS �<@,?:=4,7ऺ.::=/49,?0ऺ>D>?08 �ஷ ( (

OCX10 :=4249,7ऺ7490,=ऺ?0=8ऺ1=:8ऺ���#�� !஻ ( (

OCX11 :=4249,7ऺ7490,=ऺ?0=8ऺ1=:8ऺ���#�� !஻ ( (

OCY10 :=4249,7ऺ7490,=ऺ?0=8ऺ1=:8ऺ���#�� !஻ ( (

OCY11 :=4249,7ऺ7490,=ऺ?0=8ऺ1=:8ऺ���#�� !஻ ( (

IDCSCALE ;4C07ऺ>.,70ऺ1=:8ऺ?30ऺ���#��ऺ
=010=09.0ऺ1470

!ஷ ( (

IDCTHETA :=409?,?4:9ऺ:1ऺ/0?0.?:=ப>ऺ(ர,C4>ऺ
Bற=ற?றऺ%ஶऺ,C4>

!ஷ ( (

IDCXREF =010=09.0ऺ;4C07ऺ7:.,?4:9ऺ49ऺ' !ஷ ( (

IDCYREF =010=09.0ऺ;4C07ऺ7:.,?4:9ऺ49ऺ( !ஷ ( (

IDCV2REF =010=09.0ऺ;4C07ப>ऺ%வऺ;:>4?4:9 !஻ ( (

IDCV3REF =010=09.0ऺ;4C07ப>ऺ%ஶऺ;:>4?4:9 !஻ ( (

D2IMERR1 �,C48@8ऺ0==:=ऺ:1ऺ�வ��ऺ
.:==0.?4:9ऺ1:=ऺ,C4>ऺழ

!஻ ( �

D2IMDIS1 �0?0.?:=ऺ?:ऺ48,20ऺ.:==0.?4:9ऺ
?D;0

�ஹ ( �

D2IM1 %0=>4:9ऺ9@8-0=ऺ:1ऺ&�"�%�!!ऺ
0C?09>4:9

�ழள ( �
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D2IM1 �@8-0=ऺ:1ऺ49/0;09/09?ऺ
A,=4,-70>ऺ49ऺ�வ��ऺ1@9.?4:9

�஼ ( �

D2IM1 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺழ>?ऺA,=4,-70ऺ
49ऺ,ऺ�வ��ऺ1@9.?4:9

�ழள ( �

D2IM1 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺவ9/ऺA,=4,-70ऺ
49ऺ,ऺ�வ��ऺ1@9.?4:9

�ழள ( �

D2IMERR2 �,C48@8ऺ0==:=ऺ:1ऺ�வ��ऺ
.:==0.?4:9ऺ1:=ऺ,C4>ऺவ

!஻ ( �

D2IMDIS2 �0?0.?:=ऺ?:ऺ48,20ऺ.:==0.?4:9ऺ
?D;0

�ஹ ( �

D2IM2 %0=>4:9ऺ9@8-0=ऺ:1ऺ&�"�%�!!ऺ
0C?09>4:9

�ழள ( �

D2IM2 �@8-0=ऺ:1ऺ49/0;09/09?ऺ
A,=4,-70>ऺ49ऺ�வ��ऺ1@9.?4:9

�஼ ( �

D2IM2 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺழ>?ऺA,=4,-70ऺ
49ऺ,ऺ�வ��ऺ1@9.?4:9

�ழள ( �

D2IM2 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺவ9/ऺA,=4,-70ऺ
49ऺ,ऺ�வ��ऺ1@9.?4:9

�ழள ( �

D2IMEXT ( �

WCSNAMEO �::=/49,?0ऺ>D>?08ऺ?4?70 �ஷ ( (

WCSAXESO �@8-0=ऺ:1ऺ.::=/49,?0ऺ,C0> �ழ ( (

CRPIX1O �4C07ऺ.::=/49,?0ऺ:1ऺ=010=09.0ऺ
;:49?

!ஷ ( (

CRPIX2O �4C07ऺ.::=/49,?0ऺ:1ऺ=010=09.0ऺ
;:49?

!ஷ ( (

CUNIT1O $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ ( (

CUNIT2O $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ ( (

CTYPE1O !423?ऺ,>.09>4:9யऺ29:8:94.ऺ
;=:50.?4:9

�஻ ( (

CTYPE2O �0.749,?4:9யऺ29:8:94.ऺ;=:50.?4:9 �஻ ( (

CRVAL1O ௃/02௅ऺ�::=/49,?0ऺA,7@0ऺ,?ऺ
=010=09.0ऺ;:49?

!஻ ( (

CRVAL2O ௃/02௅ऺ�::=/49,?0ऺA,7@0ऺ,?ऺ
=010=09.0ऺ;:49?

!஻ ( (
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MJDREF ௃/௅ऺ���ऺ:1ऺ14/@.4,7ऺ?480 !஻ ( (

RADESYSO �<@,?:=4,7ऺ.::=/49,?0ऺ>D>?08 �ஷ ( (

CD1_1O ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺC

!஻ ( (

CD1_2O ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺD

!஻ ( (

CD2_1O ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺC

!஻ ( (

CD2_2O ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺD

!஻ ( (

A_ORDER "��ऺ;:7D9:84,7ऺ:=/0=யऺ,C4>ऺழயऺ
/0?0.?:=ऺ?:ऺ>6D

�ழ ( (

A_0_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_0_3 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_0_4 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_1_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_1_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_1_3 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_2_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_2_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_2_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_3_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_3_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

A_4_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_ORDER "��ऺ;:7D9:84,7ऺ:=/0=யऺ,C4>ऺவயऺ
/0?0.?:=ऺ?:ऺ>6D

�ழ ( (

B_0_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (
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B_0_3 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_0_4 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_1_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_1_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_1_3 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_2_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_2_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_2_2 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_3_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_3_1 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

B_4_0 "��ऺ/4>?:=?4:9ऺ.:0114.409? !஻ ( (

WCSNAME �::=/49,?0ऺ>D>?08ऺ?4?70 �ஶள ( (

MDRIZSKY "6DऺA,7@0ऺ.:8;@?0/ऺ-Dऺ
�>?=:�=4EE70

!ஷ ( (

CPERR1 �,C48@8ऺ0==:=ऺ:1ऺ����ऺ
.:==0.?4:9ऺ1:=ऺ,C4>ऺழ

!ஷ ( �

CPDIS1 �=4:=ऺ/4>?:=?4:9ऺ1@9.?4:9ऺ?D;0 �ஹ ( �

DP1 %0=>4:9ऺ9@8-0=ऺ:1ऺ&�"�%�!!ऺ
0C?09>4:9

�ழள ( �

DP1 �@8-0=ऺ:1ऺ49/0;09/09?ऺ
A,=4,-70>ऺ49ऺ����"ऺ1@9.?4:9

�஼ ( �

DP1 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺழ>?ऺA,=4,-70ऺ
49ऺ,ऺ����"ऺ1@9.?4:9

�ழள ( �

DP1 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺவ9/ऺA,=4,-70ऺ
49ऺ,ऺ����"ऺ1@9.?4:9

�ழள ( �

CPERR2 �,C48@8ऺ0==:=ऺ:1ऺ����ऺ
.:==0.?4:9ऺ1:=ऺ,C4>ऺவ

!஻ ( �

CPDIS2 �=4:=ऺ/4>?:=?4:9ऺ1@9.?4:9ऺ?D;0 �ஹ ( �
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DP2 %0=>4:9ऺ9@8-0=ऺ:1ऺ&�"�%�!!ऺ
0C?09>4:9

�ழள ( �

DP2 �@8-0=ऺ:1ऺ49/0;09/09?ऺ
A,=4,-70>ऺ49ऺ����"ऺ1@9.?4:9

�஼ ( �

DP2 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺழ>?ऺA,=4,-70ऺ
49ऺ,ऺ����"ऺ1@9.?4:9

�ழள ( �

DP2 �C4>ऺ9@8-0=ऺ:1ऺ?30ऺவ9/ऺA,=4,-70ऺ
49ऺ,ऺ����"ऺ1@9.?4:9

�ழள ( �

CUNIT1 $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ ( (

CUNIT2 $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ ( (

WCSNAMEA �::=/49,?0ऺ>D>?08ऺ?4?70 �வள � (

WCSAXESA �@8-0=ऺ:1ऺ.::=/49,?0ऺ,C0> �ழ � (

CRPIX1A �4C07ऺ.::=/49,?0ऺ:1ऺ=010=09.0ऺ
;:49?

!ஷ � (

CRPIX2A �4C07ऺ.::=/49,?0ऺ:1ऺ=010=09.0ऺ
;:49?

!ஷ � (

CUNIT1A $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ � (

CUNIT2A $94?>ऺ:1ऺ.::=/49,?0ऺ49.=0809?ऺ
,9/ऺA,7@0

�ஶ � (

CTYPE1A #��ऺ஫29:8:94.஬ऺ;=:50.?4:9ऺமऺ"��ऺ
/4>?:=?4:9>

�ழவ � (

CTYPE2A #��ऺ஫29:8:94.஬ऺ;=:50.?4:9ऺமऺ"��ऺ
/4>?:=?4:9>

�ழவ � (

CRVAL1A ௃/02௅ऺ�::=/49,?0ऺA,7@0ऺ,?ऺ
=010=09.0ऺ;:49?

!஻ � (

CRVAL2A ௃/02௅ऺ�::=/49,?0ऺA,7@0ऺ,?ऺ
=010=09.0ऺ;:49?

!஻ � (

RADESYSA �<@,?:=4,7ऺ.::=/49,?0ऺ>D>?08 �ஷ � (

CD1_1A ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺC

!஻ � (

CD1_2A ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺD

!஻ � (
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CD2_1A ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺC

!஻ � (

CD2_2A ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺ
Bற=ற?றऺD

!஻ � (

#,-70ऺவறழளऺ஽ऺ&��ஶऺ0C?09>4:9ऺ30,/0=ऺ60DB:=/>ऺ஫48>0?ऺ0C?09>4:9>ऺவரஸ஬

ऺ ऺ ऺ
�C?09>4:9ऺ#D;0

�0DB:=/ �0>.=4;?4:9 �:=8,? �!! � "��� #���

ऺ ऺ ऺ
஫$%�"ऺ,9/ऺ�!஬ ஫�!ऺ�97D஬

XTENSION 0C?09>4:9ऺ?D;0 �ள஻ ( ( ( (

BITPIX 9@8-0=ऺ:1ऺ-4?>ऺ;0=ऺ/,?,ऺ;4C07 �ஷ ( ( ( (

NAXIS 9@8-0=ऺ:1ऺ/,?,ऺ,C0> �ழ ( ( ( (

NAXIS1 7092?3ऺ:1ऺ14=>?ऺ/,?,ऺ,C4> �ஷ ( ( ( (

NAXIS2 7092?3ऺ:1ऺ>0.:9/ऺ/,?,ऺ,C4> �ஷ ( ( ( (

PCOUNT 9@8-0=ऺ:1ऺ2=:@;ऺ;,=,80?0=> �வ ( ( ( (

GCOUNT 9@8-0=ऺ:1ऺ2=:@;> �வ ( ( ( (

ORIGIN ��#"ऺ1470ऺ:=4249,?:= �ஶள ( ( ( (

DATE /,?0ऺ?34>ऺ1470ऺB,>ऺB=4??09ऺ஫DDDDர88ர
//஬

�ழள ( ( ( (

INHERIT 4930=4?ऺ?30ऺ;=48,=Dऺ30,/0= �ழ ( ( ( (

EXTNAME 0C?09>4:9ऺ9,80 �ள஻ ( ( ( (

EXTVER 0C?09>4:9ऺA0=>4:9ऺ9@8-0= �வ ( ( ( (

ROOTNAME =::?9,80ऺ:1ऺ?30ऺ:->0=A,?4:9ऺ>0? �ஶஷ ( ( ( (

EXPNAME 0C;:>@=0ऺ4/09?4140= �வஸ ( ( ( (

BUNIT -=423?90>>ऺ@94?> �ழ஻ ( ( ( (
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&�!��ऺ���!����#�ऺ"("#��ऺ���ऺ!���#��ऺ��!���#�!"

WCSAXES 9@8-0=ऺ:1ऺ&:=7/ऺ�::=/49,?0ऺ
"D>?08ऺ,C0>

�வ ( ( ( (

CRPIX1 Cர.::=/49,?0ऺ:1ऺ=010=09.0ऺ;4C07 !஻ ( ( ( (

CRPIX2 Dர.::=/49,?0ऺ:1ऺ=010=09.0ऺ;4C07 !஻ ( ( ( (

CRVAL1 14=>?ऺ,C4>ऺA,7@0ऺ,?ऺ=010=09.0ऺ;4C07 !஻ ( ( ( (

CRVAL2 >0.:9/ऺ,C4>ऺA,7@0ऺ,?ऺ=010=09.0ऺ;4C07 !஻ ( ( ( (

CTYPE1 ?30ऺ.::=/49,?0ऺ?D;0ऺ1:=ऺ?30ऺ14=>?ऺ,C4> �ள஻ ( ( ( (

CTYPE2 ?30ऺ.::=/49,?0ऺ?D;0ऺ1:=ऺ?30ऺ>0.:9/ऺ
,C4>

�ள஻ ( ( ( (

CD1_1 ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற=ற?றऺ
C

!஻ ( ( ( (

CD1_2 ;,=?4,7ऺ:1ऺ14=>?ऺ,C4>ऺ.::=/49,?0ऺBற=ற?றऺ
D

!஻ ( ( ( (

CD2_1 ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺC

!஻ ( ( ( (

CD2_2 ;,=?4,7ऺ:1ऺ>0.:9/ऺ,C4>ऺ.::=/49,?0ऺBற
=ற?றऺD

!஻ ( ( ( (

LTV1 :11>0?ऺ49ऺ'ऺ?:ऺ>@->0.?4:9ऺ>?,=? !ஷ ( ( ர ர

LTV2 :11>0?ऺ49ऺ(ऺ?:ऺ>@->0.?4:9ऺ>?,=? !ஷ ( ( ர ர

LTM1_1 =0.4;=:.,7ऺ:1ऺ>,8;7492ऺ=,?0ऺ49ऺ' !ஷ ( ( ர ர

LTM2_2 =0.4;=:.,7ऺ:1ऺ>,8;7492ऺ=,?0ऺ49ऺ( !ஷ ( ( ர ர

PA_APER ;:>4?4:9ऺ,9270ऺ:1ऺ=010=09.0ऺ
,;0=?@=0ऺ.09?0=ऺ஫/02஬

!஻ ( ( ர ர

VAFACTOR A07:.4?Dऺ,-0==,?4:9ऺ;7,?0ऺ>.,70ऺ
1,.?:=

!஻ ( ( ர ர

�����ऺ"#�#�"#��"ऺ���ऺ��#�ऺ $���#(ऺ����"

NGOODPIX 9@8-0=ऺ:1ऺ2::/ऺ;4C07> �ஷ ( ர ர ர

SDQFLAGS >0=4:@>ऺ/,?,ऺ<@,74?Dऺ17,2> �ஷ ( ர ர ர

GOODMIN 84948@8ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( ர ர ர
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GOODMAX 8,C48@8ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( ர ர ர

GOODMEAN 80,9ऺA,7@0ऺ:1ऺ2::/ऺ;4C07> !ஷ ( ர ர ர

�3,;?0=ऺஶ஽ऺ&��ஶऺ�,?,ऺ�,74-=,?4:9



60

�3,;?0=ऺஶ஽ऺ&��ஶऺ�,?,ऺ�,74-=,?4:9
�3,;?0=ऺ�:9?09?>

ஶறழऺ#30ऺ.,7B1ஶऺ�,?,ऺ�=:.0>>492ऺ�4;07490
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ஶறழऺ#30ऺ.,7B1ஶऺ�,?,ऺ�=:.0>>492ऺ�4;07490

ஶறழறழऺ&30=0ऺ?:ऺ�49/ऺ.,7B1ஶ
ஶறழறவऺ!@99492ऺ.,7B1ஶ
ஶறழறஶऺ�0DB:=/ऺ$>,20
ஶறழறஷऺ$>492ऺ�!�"ऺ#:ऺ$;/,?0ऺ!010=09.0ऺ�470>

#30ऺ8,49ऺ0C0.@?,-70ऺB34.3ऺ;=:.0>>0>ऺ/,?,ऺ?,609ऺB4?3ऺ04?30=ऺ?30ऺ$%�"ऺ:=ऺ�!ऺ/0?0.?:=>ऺ:1ऺ?30ऺ&��ஶऺ49>?=@809?ऺ
:9-:,=/ऺ?30ऺ�@--70ऺ";,.0ऺ#070>.:;0ऺ4>ऺ.,770/ றऺ#30ऺ.:/0ऺ4>ऺ:=2,94E0/ऺ49?:ऺ>@-=:@?490>ऺ?3,?ऺ,=0ऺ.,770/ऺऺ.,7B1ஶ
-Dऺ?30 0C0.@?,-70றऺ#30ऺ>@-=:@?490>ऺ8,Dऺ-0ऺ.,770/ऺ49/0;09/09?7Dऺ41ऺ@>0=>ऺ/0>4=0ऺ>;0.4,74E0/ऺ;=:.0>>492ऺऺ.,7B1ஶऺ
1:=ऺ?304=ऺ/,?,>0?றऺ#30ऺ>@-=:@?490>ऺ@>0/ऺ1:=ऺ;=:.0>>492ऺ$%�"ऺ48,20>ऺ,=0ऺ.,770/ ய யऺ,9/ றऺ#30ऺऺBஶ.?0 ऺB1ஶ../ ऺB1ஶவ/
8,49ऺ>@-=:@?490ऺ@>0/ऺ1:=ऺ;=:.0>>492ऺ�!ऺ48,20>ऺ4> றऺ#30 >@-=:@?490ऺ4>ऺ>3,=0/ऺ-0?B009ऺ?30ऺ$%�"ऺऺB1ஶ4= ऺB1ஶ=05ऺ
,9/ऺ�!ऺ;4;07490>ऺ,9/ऺ4>ऺ@>0/ऺ1:=ऺ.:8-49492 := 48,20ऺ>0?>ற >3:B>ऺ?30ऺ17:BऺऺCR-SPLITऺ ऺREPEAT-OBSऺ ऺ�42@=0ऺஶறழऺ
/4,2=,8ऺ1:=ऺ?30ऺ$%�"ऺ;4;07490ऺ,>ऺ,ऺB3:70யऺB3470 .:9?,49>ऺ?30ऺ17:Bऺ1:=ऺ?30ऺ�!ऺ;4;07490றऺ�42@=0ऺஶறஶऺ

�ऺ/0?,470/ऺ/0>.=4;?4:9ऺ:1ऺ?30ऺ48;=:A0809?>ऺ49 AஶறஶயऺB34.3ऺ4>ऺ8:=0ऺ2090=,77Dऺ=010==0/ऺ?:ऺ,>ऺ?30ऺ$%�"வறளऺऺ.,7B1ஶऺ
@;/,?0யऺ.,9ऺ-0ऺ1:@9/ऺ49ऺ?30ऺ றऺ�,.3ऺ&��ஶऺ48,20ऺ4>ऺ.,74-=,?0/ऺB4?3ऺ=010=09.0ऺ1470>ऺ;,=?4.@7,=ऺ?:ऺ�0-ऺவளழஹऺ"#��
?30ऺ:->0=A492ऺ8:/0ऺ@>0/றऺ�@==09?7Dயऺ=,Bऺ48,20>ऺ,9/ऺ?07080?=Dऺ1470>ऺ,=0ऺ;=:.0>>0/ऺ,9/ऺ.,74-=,?0/யऺ@>492ऺ?30ऺ
8:>?ऺ@;ர?:ர/,?0ऺ=010=09.0ऺ1470>யऺ;,=,80?0=>யऺ,9/ऺ>:1?B,=0ऺ஫>00ऺ ऺ:1ऺ?30ऺ"0.?4:9ऺழறழறழ �9?=:/@.?4:9ऺ?:ऺ?30ऺ�"#ऺ

஬றऺ#309ऺ?30ऺ/,?,ऺ;=:/@.?>யऺ,>ऺB077ऺ,>ऺ?30ऺ=,Bऺ/,?,ऺ,=0ऺ>?:=0/ऺ-Dऺ��"#ऺ஫�,?,ऺ�,9/-::6> �46@7>64ऺ�=.34A0ऺ1:=ऺ
஬றऺऺ�>ऺ:1ऺ�@2@>?ऺவளவழயऺ?30ऺA0=>4:9ऺ:1ऺ ऺ4>ऺஶறஹறவாऺ491:=8,?4:9ऺ.:9.0=9492ऺ?30ऺ>:1?B,=0ऺ";,.0ऺ#070>.:;0> .,7B1ஶ

=070,>0>ऺ,=0ऺ:9ऺ?30ऺ றऺ"#".�ऺ��#ऺ=0;:>4?:=D

�@=492ऺ,@?:8,?4.ऺ;4;07490ऺ;=:.0>>492ऺ-Dऺ?30ऺ"#".�ऺ,=.34A0ய 1:77:B> றऺ�77ऺ.,74-=,?0/ऺ48,20>ऺऺ ऺ�>?=:/=4EE70 ऺ.,7B1ஶ
,=0ऺ.:==0.?0/ऺ1:=ऺ20:80?=4.ऺ/4>?:=?4:9ऺ,9/ऺ,>>:.4,?0/ऺ>0?>ऺ:1ऺ/4?30=0/ऺ48,20>ऺ,=0ऺ.:8-490/ऺ49?:ऺ,ऺ>49270ऺ
;=:/@.?ற

ஶறழறழ &30=0ऺ?:ऺ�49/ऺ.,7B1ஶऺ

.,7B1ஶऺ4>ऺ;,=?ऺ:1ऺ?30ऺ�"#���ऺ;,.6,20யऺB34.3ऺ.,9ऺ-0ऺ/:B97:,/0/ऺ>0;,=,?07Dऺ1=:8ऺ4?>ऺ��#ऺ=0;:>4?:=Dऺ49ऺ?30ऺ
றऺ�?>ऺ-49,=40>ऺ,=0ऺ,7>:ऺ49>?,770/ऺ,7:92ऺB4?3ऺ?30ऺ"#".�ऺ/4>?=4-@?0/ऺ;,.6,20 றऺ";,.0ऺ#070>.:;0ऺ�=0, ऺ�>?=:.:9/,

ஶறழறவ !@99492ऺ.,7B1ஶऺ

.,7B1ஶऺ.,9ऺ-0ऺ=@9ऺ:9ऺ,ऺ>49270ऺ49;@?ऺ=,Bऺ1470ऺ:=ऺ,9ऺ,>9ऺ?,-70ऺ74>?492ऺ?30ऺ808-0=>ऺ:1ऺ,9ऺ,>>:.4,?4:9றऺ&309ऺ
;=:.0>>492ऺ,9ऺ,>>:.4,?4:9யऺ4?ऺ=0?=40A0>ऺ.,74-=,?4:9ऺ>B4?.3ऺ,9/ऺ=010=09.0ऺ1470ऺ60DB:=/ऺ>0??492>ऺ1=:8ऺ?30ऺ14=>?ऺ
48,20ऺ74>?0/ऺ49ऺ?30ऺ,>>:.4,?4:9ऺ஫,>9஬ऺ?,-70ऺ஫>00ऺ ஬ற /:0>ऺ9:?ऺ,..0;?ऺ,ऺ@>0=ர/01490/ऺ74>?ऺ:1ऺ"0.?4:9ऺவறழறவ ऺ.,7B1ஶऺ
49;@?ऺ48,20>ऺ:9ऺ?30ऺ.:88,9/ऺ7490ऺ஫0ற2றऺ஭=,Bற14?>ऺ?:ऺ;=:.0>>ऺ,77ऺ=,Bऺ1470>ऺ49ऺ?30ऺ.@==09?ऺ/4=0.?:=D஬றऺ#30 யऺB1ஶ../ ऺ

ய ய ?,>6>ऺ:9ऺ?30ऺ:?30=ऺ3,9/யऺB477ऺ,..0;?ऺ>@.3ऺ@>0=ர/01490/ऺ49;@?ऺ1470ऺ74>?>யऺ-@?ऺ?30DऺB477ऺ9:?ऺB1ஶவ/ ऺB1ஶ.?0 ऺB1ஶ4=ऺ
,..0;?ऺ,9ऺ,>>:.4,?4:9ऺ?,-70ऺ஫,>9஬ऺ,>ऺ49;@?ற

�07:Bऺ,=0ऺ>:80ऺ-,>4.ऺ0C,8;70>ऺ477@>?=,?492ऺ3:Bऺ?:ऺ=@9 49ऺ;D?3:9ऺ,9/ऺ/4=0.?7Dऺ1=:8ऺ,ऺ?0=849,7றऺऺ.,7B1ஶऺ
�7?3:@23ऺ;@=0ऺ;D?3:9ऺ.:88,9/>ऺ8,Dऺ>?477ऺ-0ऺ@>0/ऺ49ऺ, >0>>4:9யऺ;70,>0ऺ9:?0ऺ?3,?ऺऺ�D!��ऺ ऺ3,A0ऺ�!��ல�D!��

ऺ,9/ऺ>@;;:=?ऺ4>ऺ9:ऺ7:920=ऺ,A,47,-70றऺ$>0=>ऺ,=0ऺ>?=:927Dऺ09.:@=,20/ऺ?:ऺ>B4?.3ऺ?:ऺ;D?3:9ாऺ-009ऺ/0;=0.,?0/
8:=0ऺ,/A,9.0/ऺ@>,20ऺ0C,8;70>ऺ,=0ऺ,A,47,-70ऺ49ऺ"0.?4:9ऺஶறஸற

!@99492ऺ.,7B1ஶऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7ऺ@>492ऺB1.ஶ?::7>

from wfc3tools import calwf3
calwf3(filename)

https://wfc3tools.readthedocs.io/en/latest/wfc3tools/calwf3.html
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/wf3cte.html
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/wf3ccd.html
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/wf32d.html
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/wf3ir.html
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/wf3rej.html
https://hst-docs.stsci.edu/display/WFC3DHB/3.2+UVIS+Data+Calibration+Steps%23id-3.2UVISDataCalibrationSteps-fig3.1
https://hst-docs.stsci.edu/display/WFC3DHB/3.3+IR+Data+Calibration+Steps%23id-3.3IRDataCalibrationSteps-fig3.3
https://www.stsci.edu/contents/news/wfc3-stans/wfc3-stan-issue-22-february-2016
https://hst-docs.stsci.edu/display/DRAFTHSTDHB/1.1+Archive+Overview%23id-1.1ArchiveOverview-1.1.1
https://hst-docs.stsci.edu/display/HSTDHB
https://hst-docs.stsci.edu/display/HSTDHB
http://archive.stsci.edu/
http://archive.stsci.edu/
https://github.com/spacetelescope/hstcal/releases
https://github.com/spacetelescope/hstcal
https://github.com/spacetelescope/hstcal
http://astroconda.readthedocs.io/en/latest/index.html
https://hst-docs.stsci.edu/display/WFC3DHB/2.1+Types+of+WFC3+Files%23id-2.1TypesofWFC3Files-2.1.2
https://www.stsci.edu/contents/newsletters/2018-volume-35-issue-03/removing-the-institutes-dependence-on-iraf-you-can-do-it-too?keyword=iraf&filterUUID=7b401d2c-07c2-4980-b769-77bc6ebf33ae&filterPage=newsletters&filterName=filter-articles
https://www.stsci.edu/contents/newsletters/2018-volume-35-issue-03/removing-the-institutes-dependence-on-iraf-you-can-do-it-too?keyword=iraf&filterUUID=7b401d2c-07c2-4980-b769-77bc6ebf33ae&filterPage=newsletters&filterName=filter-articles
http://wfc3tools.readthedocs.io/en/latest/wfc3tools/wfc3tools.html%23module-wfc3tools
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!@99492ऺ8,9Dऺ1470>ऺ,?ऺ?30ऺ>,80ऺ?480ऺB4?3ऺ;D?3:9

#30ऺ=0.:8809/0/ऺ80?3:/ऺ1:=ऺ=@99492 49ऺ-,?.3ऺ8:/0ऺ4>ऺ?:ऺ@>0ऺ�D?3:9ऺ,9/ऺ?30 ;,.6,20ऺ49ऺऺ.,7B1ஶऺ ऺB1.ஶ?::7>ऺ
?30 /4>?=4-@?4:9றऺ�>?=:.:9/,ऺ
�:=ऺ0C,8;70஽

from wfc3tools import calwf3
from glob import glob

for fits in glob('i*_raw.fits'):
    calwf3(fits)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺ.,7B1ஶऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ.,77492 1=:8ऺ,ऺ�@;D?0=ऺ9:?0-::6ऺ@>492ऺ?30 ஫஬ऺ1@9.?4:9ऺ1=:8ऺB1.ஶ?::7>யऺ491:=8,?4:9,7ऺ?0C?ऺऺ.,7B1ஶऺ ऺ.,7B1ஶ
:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492 ;=:2=,8ऺB477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ?30 1@9.?4:9ऺ,>ऺ?30ऺ.,74-=,?4:9ऺऺ.,7B1ஶற0ऺ ऺprintऺ
=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>ऺ-03,A4:=ऺ.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ
1@9.?4:9ऺ,>ऺ?30 60DB:=/ऺ,=2@809?ऺ?: றऺ�>ऺ:@?;@?ऺ4>ऺ=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30ऺlog_func ऺ.,7B1ஶ ऺ

�D?3:9ऺB=,;;0=ऺB477ऺ.,77 B4?3ऺ?30ऺ.:9?09?>ऺ:1ऺ0,.3ऺ7490றऺ஫ 4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ.,7B1ஶऺ ऺlog_func print 
7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.? ?:ऺ?30ऺ�D?3:9ऺ7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺऺ.,7B1ஶऺ
7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬றऺ�1 4>ऺ;,>>0/யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺऺlog_func=Noneऺ
@9/0=7D492ऺ;=:2=,8ऺB477ऺ-0ऺ429:=0/யऺ-@?ऺ?30ऺ;=:2=,8ௐ>ऺ0C4?ऺ.:/0ऺB477ऺ>?477ऺ-0ऺ.30.60/ऺ1:=ऺ>@..0>>1@7ऺ
.:8;70?4:9ற

�:88,9/ऺ7490ऺ:;?4:9>ऺ1:=ऺ?30ऺ.,7B1ஶऺ0C0.@?,-70

.,7B1ஶऺ.,9ऺ,7>:ऺ-0ऺ.,770/ऺ/4=0.?7Dऺ1=:8ऺ?30ऺ�"ऺ.:88,9/ऺ7490ऺ-Dऺ>@;;7D492ऺ?30ऺ0C0.@?,-70 B4?3ऺ,9ऺऺ.,7B1ஶற0ऺ
49;@?ऺ1470ऺ,9/ऺ,ऺ74>?ऺ:1ऺ:;?4:9>றऺ#34>ऺ4>ऺ?30ऺ>,80ऺ0C0.@?,-70ऺ?3,?ऺ?30ऺB1.ஶ?::7>ऺ;,.6,20ऺ.,77>ற

calwf3.e -vts iaa012wdq_raw.fits
input: str
   Name of input files
       a single filename (``iaa012wdq_raw.fits``)
       the filename of an ASN table (``*_asn.fits``)
   -t : print a detailed time stamp
   -s : save temporary files
   -d : print optional debugging statements
   -1 : suppress the OpemMP parallel processing for the
UVIS CTE correction
   -v : Print verbose time stamps and information
   -q : Print messages only to trailer file

!@99492ऺ8,9Dऺ1470>ऺ,?ऺ?30ऺ>,80ऺ?480ऺ1=:8ऺ?30ऺ.:88,9/ऺ7490

#30ऺ.:88,9/ऺ7490ऺ0C0.@?,-70ऺ:97Dऺ,..0;?>ऺ:90ऺ1470ऺ,?ऺ,ऺ?480யऺ-@?ऺD:@ऺ.,9ऺ@>0ऺ:;0=,?492ऺ>D>?08ऺ?::7>ऺ7460ऺ ऺ,B6
:= ?:ऺ;=:.0>>ऺ0A0=D?3492ऺ49ऺ,ऺ/4=0.?:=D஽ऺ ऺC,=2>

ls *raw.fits | awk '{print "calwf3.e",$1}' | csh

:=ऺ,7?0=9,?4A07D஽

ls *raw.fits | xargs -I % calwf3.e %

ஶறழறஶ �0DB:=/ऺ$>,20ऺ

http://wfc3tools.readthedocs.io/en/latest/index.html
http://astroconda.readthedocs.io/en/latest/index.html
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ஶறழறஶ �0DB:=/ऺ$>,20ऺ

.,7B1ஶऺ;=:.0>>492ऺ4>ऺ.:9?=:770/ऺ-Dऺ?30ऺA,7@0>ऺ:1ऺ60DB:=/>ऺ49ऺ?30ऺ49;@?ऺ48,20ऺ30,/0=>றऺ�0=?,49ऺ60DB:=/>யऺ
=010==0/ऺ?:ऺ,>ऺ.,74-=,?4:9ऺ>B4?.30>யऺ,=0ऺ@>0/ऺ?:ऺ.:9?=:7ऺB34.3ऺ.,74-=,?4:9ऺ>?0;>ऺ,=0ऺ;0=1:=80/றऺ!010=09.0ऺ1470ऺ
60DB:=/>ऺ49/4.,?0ऺB34.3ऺ=010=09.0ऺ1470>ऺ?:ऺ@>0ऺ49ऺ?30ऺA,=4:@>ऺ.,74-=,?4:9ऺ>?0;>றऺ$>0=>ऺB3:ऺB4>3ऺ?:ऺ;0=1:=8ऺ
.@>?:8ऺ=0;=:.0>>492ऺ:1ऺ?304=ऺ/,?,ऺ8,Dऺ.3,920ऺ?30ऺA,7@0>ऺ:1ऺ?30>0ऺ60DB:=/>ऺ49ऺ?30ऺே=,Bऺ��#"ऺ1470ऺ;=48,=Dऺ
30,/0=>ऺ,9/ऺ?309ऺ=0=@9ऺ?30ऺ8:/4140/ऺ1470ऺ?3=:@23 றऺ.,7B1ஶ

�?30=ऺ60DB:=/ऺA,7@0>ऺ=0.:=/ऺ49>?=@809?ऺ,9/ऺ/0?0.?:=ऺ;,=,80?0=>ऺ?3,?ऺ,=0ऺ@>0/ऺ49ऺ?30ऺ.,74-=,?4:9ऺ,9/ऺ>:80ऺ
=0.:=/ऺ491:=8,?4:9ऺ?3,?ऺ4>ऺ.:8;@?0/ऺ:=ऺ/0=4A0/ऺ/@=492ऺ.,74-=,?4:9றऺ ऺ;=:A4/0>ऺ,ऺ>@88,=Dऺ:1ऺ?30>0ऺ#,-70ऺஶறழ
60DB:=/>ऺ@>0/ऺ-Dऺ யऺ>;0.41D492ऺB30?30=ऺ?30Dऺ1@9.?4:9ऺ,>ऺ49;@?ऺ:=ऺ:@?;@?ऺ?:ऺ?30ऺ?,>6஫>஬ऺ74>?0/ऺ49ऺ.:7@89ऺ.,7B1ஶ
வறऺ�:=ऺ,ऺ/01494?4:9ऺ:1ऺ0,.3ऺ60DB:=/ऺ>00ऺ#,-70>ऺ யऺவற஻ யऺ றऺவற஼ ,9/ऺவறழள

&��ஶऺ60DB:=/>ऺ@>0/ऺB4?3ऺ.,7B1ஶऺऺ#,-70ऺஶறழ஽ऺ

�0DB:=/ #,>6஫>஬ �ல� �0,/0= ",8;70ऺ:1ऺ�:>>4-70ऺ%,7@0>

APERTURE B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�9;@? �=48,=D $%�"ழயऺ$%�"வயऺ$%�"ழர��'யऺ$%�"வர��'யऺ
$%�"யऺ�!யऺறறற

ATODGNA,ATODGNB, 
ATODGNC,ATODGND

B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�@?;@?யऺ
�9;@?

�=48,=D ழறஸஹயऺவறவஹ

BIASLVA,BIASLEVB, 
BIASLEVC,BIASLEVD

B1ஶ../ �@?;@? �=48,=D வஸளவறவஶயऺவஹளஸறஷ஻

BINAXIS1,BINAXIS2 B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�9;@? "�� ழயऺவயऺஶ

CAL_VER B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�@?;@? �=48,=D வறழऺ஫ழஸர�,Dரவளழள஬

CCDAMP B1ஶ../யB1ஶவ/யऺ
B1ஶ=05

�9;@? �=48,=D ����யऺ��யऺ��யऺ�யऺ�யऺ�யऺ�

CCDCHIP B1ஶ../யB1ஶவ/யऺ
B1ஶ=05

�9;@? "�� ழயऺவ

CCDGAIN B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D ழறஸயऺவறஸ

CCDOFSTA,CCDOFSTB
CCDOFSTC,CCDOFSTD

B1ஶ../யB1ஶவ/யऺ
B1ஶ=05

�9;@? �=48,=D ஶ

DETECTOR B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D $%�"யऺ�!

EXPSTART, EXPEND, 
EXPTIME

B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D ஸழஷ஺ஸறழஸ஼

FILTER B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D �ஹளஹ&யऺ�ழஹள&யऺ�ழளவ

https://hst-docs.stsci.edu/display/WFC3DHB/2.4+Headers+and+Keywords%23id-2.4HeadersandKeywords-table2.8
https://hst-docs.stsci.edu/display/WFC3DHB/2.4+Headers+and+Keywords%23id-2.4HeadersandKeywords-table2.9
https://hst-docs.stsci.edu/display/WFC3DHB/2.4+Headers+and+Keywords%23id-2.4HeadersandKeywords-table2.10
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FLASHDUR,FLASHSTA B1ஶ../யB1ஶவ/யऺ
B1ஶ=05

�9;@? �=48,=D ளறவயऺ"$���""�$�

LTM1_1,LTM2_2 B1ஶ../யB1ஶ4= �9;@? "��யऺ
�!!யऺ� 

ழறளயऺளறஸயऺளறஶஶஶ

LTV1,LTV2 B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�9;@? "��யऺ
�!!யऺ� 

ளறளயऺவஸறளயऺழ஼றளயऺஸறள

MEANBLEV B1ஶ../யB1ஶ4= �@?;@? "�� வஸஸஷற஺ஹஶயऺழஷவளழறஶஹ

MEANDARK B1ஶவ/யऺB1ஶ4= �@?;@? "�� ஶறவளஹஷவ�ரளழ

MEANFLSH B1ஶ../ �@?;@? "�� �ல�

NEXTEND B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D ஶயऺஹயऺ஻ள

NSAMP B1ஶ4= �9;@? �=48,=D வரழஹ

OBSTYPE B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D �8,2492யऺ";0.?=:>.:;4.

PHOTMODE B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ
�=48,=D

௑&��ஶऺ$%�"ழऺ�ஹளஹ&௒

PHOTFLAM B1ஶ4= �@?;@? "��யऺ
�=48,=D

�9A0=>0ऺ>09>4?4A4?Dऺ஫0=2ऺ.8ரவऺ�ரழऺ0ரழ஬

PHOTFNU B1ஶ4= �@?;@? �=48,=D �9A0=>0ऺ>09>4?4A4?Dऺ஫�Dऺ>0.ऺ0ரழ஬

PHOTZPT B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ
�=48,=D

"#ऺ8,294?@/0ऺE0=:ऺ;:49?

PHOTPLAM B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ
�=48,=D

�4A:?ऺB,A07092?3

PHOTBW B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ
�=48,=D

=8>ऺ-,9/B4/?3ऺ:1ऺ147?0=ऺ;7@>ऺ/0?0.?:=

PHTFLAM1 B1ஶவ/ �@?;@? "��யऺ
�=48,=D

�34;ழऺ�9A0=>0ऺ"09>4?4A4?Dऺ1:=ऺ491494?0ऺ
,;0=?@=0ऺ0=2ऺ.8ரவऺ�ரழऺ0ரழ

PHTFLAM2 B1ஶவ/ �@?;@? "��யऺ
�=48,=D

�34;ழऺ�9A0=>0ऺ"09>4?4A4?Dऺ1:=ऺ491494?0ऺ
,;0=?@=0ऺ0=2ऺ.8ரவऺ�ரழऺ0ரழ

PHTRATIO B1ஶவ/ �@?;@? "��யऺ
�=48,=D

��#����வல��#����ழऺ=,?4:

READNSEA, READNSEB,
READNSEC, READNSED

B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�@?;@?யऺ
�9;@?

�=48,=D .,74-=,?0/ऺ=0,/ऺ9:4>0ऺ1:=ऺ,8;74140=ऺ�யऺ
�யऺ�யऺ,9/ऺ�ऺ஫070.?=:9>஬

ROOTNAME B1ஶ../யB1ஶவ/யऺ
B1ஶ4=யऺB1ஶ=05

�9;@? �=48,=D =::?9,80ऺ:1ऺ?30ऺ:->0=A,?4:9ऺ>0?
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SAMP_SEQ B1ஶ4= �9;@? �=48,=D !����யऺ"��!"வஸயறறற

SAMPTIME B1ஶ4= �9;@? "�� #:?,7ऺ49?02=,?4:9ऺ?480ऺ஫>0.஬

SAMPZERO B1ஶ4= �9;@? �=48,=D ",8;70ऺ?480ऺ:1ऺ�$�#����$�ऺE0=:?3ऺ
=0,/ऺ஫>0.஬

SDQFLAGS B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�9;@? "�� "0=4:@>ऺ/,?,ऺ<@,74?Dऺ17,2>ऺ.:9>4/0=0/ऺ
௑-,/௒ऺ-Dऺ.,7B1ஶ

SUBARRAY B1ஶ../யB1ஶவ/யऺ
B1ஶ4=

�9;@? �=48,=D #யऺ�

SUBTYPE B1ஶ4= �9;@? �=48,=D �$������யऺ" ஹஷ"$�

TDFTRANS B1ஶ4= �9;@? "�� ளயऺழ

�����ऺ"#�#�"#��"

NGOODPIX B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ�!! 9@8-0=ऺ:1ऺ2::/ऺ;4C07>

GOODMIN, GOODMAX, 
GOODMEAN

B1ஶவ/யऺB1ஶ4= �@?;@? "��யऺ�!! 849யऺ8,Cऺ,9/ऺ80,9ऺA,7@0>ऺ:1ऺ2::/ऺ
;4C07>ऺ஫070.?=:9>஬

SNRMIN, SNRMAX, 
SNRMEAN

B1ஶவ/யऺB1ஶ4= �@?;@? "�� 849யऺ8,Cயऺ,9/ऺ80,9ऺ>429,7ऺ?:ऺ9:4>0ऺ
:1ऺ2::/ऺ;4C07>

�!ர!��ऺ��!���#�!"

BADINPDQ B1ஶ=05 �@?;@? �=48,=D /,?,ऺ<@,74?Dऺ17,2ऺ@>0/ऺ1:=ऺ=050.?4:9

CRMASK B1ஶ=05 �@?;@? �=48,=D #யऺ�

CRRADIUS B1ஶ=05 �@?;@? �=48,=D ஶறள

CRSIGMAS B1ஶ=05 �@?;@? �=48,=D ஹறஸயऺஸறஸயऺஷறஸ

CRTHRESH B1ஶ=05 �@?;@? �=48,=D =050.?4:9ऺ;=:;,2,?4:9ऺ?3=0>3:7/

EXPSTART, EXPEND, 
EXPTIME, TEXPTIME

B1ஶ=05 �@?;@? �=48,=D 0C;:>@=0ऺ>?,=?யऺ,9/ऺ09/ऺ?480>ऺ
஫8:/4140/ऺ�@74,9ऺ/,?0஬

EXPTIME, TEXPTIME B1ஶ=05 �@?;@? �=48,=D ?:?,7ऺ0C;:>@=0ऺ/@=,?4:9ऺ஫>0.:9/>஬ரர
.,7.@7,?0/

INITGUES B1ஶ=05 �@?;@? �=48,=D 84948@8யऺ8:/0

MEANEXP B1ஶ=05 �@?;@? �=48,=D �A0=,20ऺ0C;:>@=0ऺ?480ऺ஫>0.஬ऺ1:=ऺ
0,.3ऺ48,20
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NCOMBINE B1ஶ=05 �@?;@? "�� 9@8-0=ऺ:1ऺ48,20ऺ>0?>ऺ.:8-490/ऺ
/@=492ऺ�!ऺ=050.?4:9

REJ_RATE B1ஶ=05 �@?;@? �=48,=D =,?0ऺ,?ऺB34.3ऺ;4C07>ऺ,=0ऺ,110.?0/ऺ-Dऺ
.:>84.ऺ=,D>

SCALENSE B1ஶ=05 �@?;@? �=48,=D �@7?4;74.,?4A0ऺ?0=8ऺ஫49ऺ;0=.09?஬ऺ1:=ऺ
?30ऺ9:4>0ऺ8:/07

SKYSUB B1ஶ=05 �@?;@? �=48,=D "6DऺA,7@0ऺ>@-?=,.?0/ऺ஫8:/0யऺ9:90஬

SKYSUM B1ஶ=05 �@?;@? �=48,=D "6Dऺ70A07ऺ1=:8ऺ?30ऺ>@8ऺ:1ऺ,77ऺ
.:9>?4?@09?ऺ48,20>

ஶறழறஷ $>492ऺ�!�"ऺ#:ऺ$;/,?0ऺ!010=09.0ऺ�470>ऺ

#30ऺ�"#ऺ�,74-=,?4:9ऺ!010=09.0ऺ�,?,ऺ"D>?08ऺ஫�!�"஬ऺ4>ऺ?30ऺ=010=09.0ऺ1470ऺ8,9,20809?ऺ>:1?B,=0ऺ@>0/ऺ-Dऺ"#".�ऺ
1:=ऺ:=2,94E492ऺ,9/ऺ,>>429492ऺ=010=09.0ऺ1470>ऺ?:ऺ/,?,>0?>றऺ$>0=>ऺ.,9ऺ<@0=D ?:ऺ20?ऺ?30ऺ-0>?ऺ=010=09.0>ऺ1470>ऺऺ�!�"ऺ
1:=ऺ?304=ऺ/,?,ऺ,?ऺ3,9/ாऺ?30ऺ8,9@,7ऺ=0.,74-=,?4:9ऺ�@;D?0=ऺ9:?0-::6ऺ=010=09.0/ऺ49ऺ ऺ;=:A4/0>ऺ,9ऺ"0.?4:9ऺஶறஸறவ
0C,8;70ऺ:1ऺ3:Bऺ?:ऺ;0=1:=8ऺ>@.3ऺ,ऺப-0>?=01பऺ<@0=Dறऺ#30ऺ&��ஶऺ?0,8ऺ=0.:8809/>ऺ?3,?ऺ?30ऺ8:>?ऺ@;ர?:ர/,?0ऺ
=010=09.0ऺ1470>ऺ-0ऺ@>0/ऺ1:=ऺ=0ர;=:.0>>492றऺ

�:=ऺ0C,8;70யऺ41ऺ?30ऺ/,?,ऺ,=0ऺ=0?=40A0/ऺ1=:8ऺ��"#ऺ,?ऺ/4110=09?ऺ?480>ऺ஫0ற2றயऺ,1?0=ऺ?30ऺ0C0.@?4:9ऺ:1ऺ0,.3ऺA4>4?஬யऺ4?ऺ
8,Dऺ-0ऺ;:>>4-70ऺ?:ऺ:->0=A0ऺ>D>?08,?4.ऺ/4110=09.0>யऺ/@0ऺ?:ऺ.3,920>ऺ49ऺ?30ऺ=010=09.0ऺ1470>யऺ:=ऺ8:=0ऺ2090=,77Dயऺ
?:ऺ?30ऺB3:70ऺ/,?,ऺ;=:.0>>492ऺ17:Bறऺ#3@>ऺ4?ऺ4>ऺ=0.:8809/0/ऺ?3,?ऺ?30ऺB3:70ऺ/,?,>0?ऺ;0=?,49492ऺ?:ऺ?30ऺ24A09ऺ
>.409?414.ऺ49A0>?42,?4:9ऺ4>ऺ=0?=40A0/ऺ>48@7?,90:@>7Dறऺ�7?0=9,?4A07Dயऺ?30ऺ/,?,ऺ900/ऺ?:ऺ-0ऺ=0;=:.0>>0/ऺ:11ர7490ऺ
஫>?,=?492ऺ1=:8ऺ?30ऺ@9;=:.0>>0/ऺ=,Bऺ1470>஬ऺ@>492ऺ,ऺ>071ர.:9>4>?09?ऺ.:9142@=,?4:9ऺ:1ऺ;4;07490ऺ,9/ऺ=010=09.0ऺ1470>றऺ
!,=07Dऺ?30=0ऺ8,Dऺ-0ऺ,9ऺ49>?=@809?ऺ8:/0ऺ1:=ऺB34.3ऺ?30=0ऺ4>ऺ9:ऺ.,74-=,?4:9ऺ/,?,றऺ�9ऺ?30>0ऺ.,>0>ऺ?30=0ऺB477ऺ-0ऺ,ऺ
;7,.03:7/0=ऺ=010=09.0ऺ1470ऺ49ऺ�!�"ऺ?3,?ऺ4>ऺ14770/ऺB4?3ऺE0=:>ऺ:=ऺ:90>யऺ,>ऺ,;;=:;=4,?0றऺ"@.3ऺ=010=09.0ऺ1470>ऺ,=0ऺ
4/09?4140/ऺ-Dऺ3,A492ऺ?304=ऺ30,/0=ऺ60DB:=/ >0?ऺ?: றऺ&309 09.:@9?0=>ऺ:90ऺ:1ऺ?30>0ऺऺPEDIGREE ऺDUMMY ऺ.,7B1ஶऺ
=010=09.0ऺ1470>ऺ4?ऺB477ऺ,@?:8,?4.,77Dऺ>64;ऺ?30ऺ.,74-=,?4:9ऺ>?0;ऺ1:=ऺB34.3ऺ?30ऺ1470ऺ4>ऺ@>0/ऺ஫0ற2றய B477ऺ-0ऺऺDARKCORR 
>0?ऺ?:ऺ?30ऺA,7@0 41ऺ?30 4>ऺ/@88D஬றऺSKIPPED ऺDARKFILE 

ஶறவऺ$%�"ऺ�,?,ऺ�,74-=,?4:9ऺ"?0;>

$>0=>ऺ>3:@7/ऺ09>@=0ऺ?3,?ऺ?30ऺ>,80ऺA0=>4:9ऺ:1ऺ,77ऺ=010=09.0ऺ1470>ऺ,9/ऺ?30ऺ;4;07490ऺ>:1?B,=0ऺ4>ऺ@>0/ऺ?:
,9,7DE0ऺ ?304=ऺ 09?4=0ऺ /,?,>0?றऺ #34>ऺ 4>ऺ ;,=?4.@7,=7Dऺ 48;:=?,9?ऺ 1:=ऺ /,?,ऺ ?,609ऺ ,?ऺ 8@7?4;70ऺ 0;:.3>ற
!0?=40A492ऺ/,?,ऺ1=:8ऺ��"#ऺB477ऺ;=:A4/0ऺ?30ऺ8:>?ऺ@;ர?:ர/,?0ऺ.,74-=,?4:9ऺ஫>:1?B,=0ऺ,9/ऺ=010=09.0ऺ1470>஬
,A,47,-70ऺ,?ऺ?30ऺ?480ऺ:1ऺ=0?=40A,7றऺ

https://hst-crds.stsci.edu/
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ஶறவऺ$%�"ऺ�,?,ऺ�,74-=,?4:9ऺ"?0;>

ஶறவறழऺ�:==0.?4:9ऺ�:=ऺ�3,=20ऺ#=,9>10=ऺ�114.409.D
ஶறவறவऺ�==:=ऺ�==,Dऺ�94?4,74E,?4:9
ஶறவறஶऺ�,?,ऺ @,74?Dऺ�==,Dऺ�94?4,74E,?4:9
ஶறவறஷऺ�:==0.?ऺ1:=ऺ�9,7:2ர?:ர�424?,7ऺ�:9A0=>4:9ऺ�==:=>
ஶறவறஸऺ�A0=>.,9ऺ�4,>ऺ�:==0.?4:9
ஶறவறஹऺ�4,>ऺ"?=@.?@=0ऺ�:==0.?4:9
ஶறவற஺ऺ"496ऺ�4C07ऺ�0?0.?4:9ऺ,9/ऺ�,=6492
ஶறவற஻ऺ�:>?ர17,>3ऺ�:==0.?4:9
ஶறவற஼ऺ�,=6ऺ�@==09?ऺ"@-?=,.?4:9
ஶறவறழளऺ�7,?ர1407/ऺ�:==0.?4:9
ஶறவறழழऺ"3@??0=ऺ"3,/492ऺ�:==0.?4:9
ஶறவறழவऺ�3:?:80?=Dऺ�0DB:=/>ऺ�,7.@7,?4:9
ஶறவறழஶऺ�7@Cऺ9:=8,74E,?4:9ऺ1:=ऺ$%�"ழऺ,9/ऺ$%�"வ
ஶறவறழஷऺ�:>84.ர=,Dऺ!050.?4:9
ஶறவறழஸऺ$%�"ऺ�8,20ऺ"?,?4>?4.>ऺ�,7.@7,?4:9

�>ऺ:1ऺ.,7B1ஶऺAஶறஶயऺ?30ऺ;4;07490ऺ;=:.0>>0>ऺ,77ऺ$%�"ऺ/,?,ऺ?B4.0யऺ:9.0ऺB4?3ऺ?30ऺ�#�ऺ.:==0.?4:9ऺ,;;740/ऺ,>ऺ?30ऺ14=>?
>?0;யऺ,9/ऺ,ऺ>0.:9/ऺ?480ऺB4?3:@?ऺ?30ऺ�#�ऺ.:==0.?4:9றऺ�42@=0ऺஶறழऺ>3:B>ऺ,ऺ>.308,?4.ऺ=0;=0>09?,?4:9ऺ:1ऺ,77ऺ?30
$%�"ऺ.,74-=,?4:9ऺ>?0;>யऺB34.3ऺ,=0ऺ,7>:ऺ-=4017Dऺ>@88,=4E0/ऺ-07:Bயऺ 49ऺ?30ऺ:=/0=ऺ?30Dऺ,=0ऺ;0=1:=80/யऺB4?3ऺ?30
.:==0>;:9/492ऺ.,74-=,?4:9ऺ>B4?.3ऺ60DB:=/ऺ49ऺ;,=09?30>4>஽

�,7.@7,?0ऺ,9/ऺ.:==0.?ऺ1:=ऺ/02=,/,?4:9ऺ49ऺ.3,=20ऺ?=,9>10=ऺ0114.409.Dऺ஫�#�஬ऺ49ऺ?30ऺ48,20ऺ஫PCTECORR஬யऺ1:=
$%�"ऺ:97D
�,7.@7,?0ऺ,9/ऺ=0.:=/ऺ,ऺ9:4>0ऺ8:/07ऺ1:=ऺ0,.3ऺ;4C07ऺ ஫ ஬ऺ 49ऺ?30ऺ0==:=ऺ,==,Dயऺ�!!யऺ:1ऺ?30ऺ30,/0=NOISCORR
,9/ऺ494?4,74E0ऺ?30ऺ/,?,ऺ<@,74?Dயऺ� யऺ,==,Dऺ:1ऺ?30ऺ48,20ऺ஫ ஬றऺ�:?0ऺ?30ऺ஫ ऺ4>ऺ,ऺ.,74-=,?4:9DQICORR ஬NOISCORR
>B4?.3ऺ 49,..0>>4-70ऺ?:ऺ?30ऺ@>0=ऺ 4ற0றऺ 4?ऺ 4>ऺ9:?ऺ 74>?0/ऺ0C;74.4?7Dऺ 49ऺ?30ऺ 48,20ऺ30,/0=ऺ,9/ऺ?30ऺ.:==0.?4:9ऺ 4>
,7B,D>ऺ;0=1:=80/ய
�:==0.?ऺ1:=ऺ�9,7:2ர?:ர�424?,7ऺ.:9A0=>4:9ऺ0==:=>யऺ.@==09?7Dऺ>64;;0/ऺ஫ ஬ATODCORR
"@-?=,.?ऺ-4,>ऺ70A07ऺ/0?0=8490/ऺ1=:8ऺ:A0=>.,9ऺ=024:9>ऺ஫ ஬BLEVCORR
"@-?=,.?ऺ?30ऺ-4,>ऺ48,20ऺ஫ ஬BIASCORR
�=:;,2,?0ऺ17,220/ऺ;4C07>ऺ஫ ஬ऺ1=:8ऺ-,/ऺ;4C07ऺ?,-70ऺ,9/ऺ1=:8ऺ"���ऺ;4C07ऺ8,>6ऺ49?:ऺ?30ऺ� ऺ8,>6DQICORR
"@-?=,.?ऺ?30ऺ;:>?ர17,>3ऺ48,20ऺ41ऺ,;;74.,-70ऺ஫ ஬யऺ1:=ऺ$%�"ऺ:97DFLSHCORR
".,70ऺ,9/ऺ>@-?=,.?ऺ?30ऺ/,=6ऺ48,20ऺ஫ ஬DARKCORR
�0=1:=8ऺ17,?ऺ1407/492ऺ஫ ஬FLATCORR
�0=1:=8ऺ>3@??0=ர>3,/492ऺ.:==0.?4:9ऺB30=0ऺ90.0>>,=Dயऺ.@==09?7Dऺ>64;;0/ऺ஫ ஬யऺ1:=ऺ$%�"ऺ:97DSHADCORR
�:;@7,?0ऺ;3:?:80?=4.ऺ30,/0=ऺ60DB:=/>ऺ஫ ஬PHOTCORR
�:==0.?ऺ.34;>ऺ?:ऺ@>0ऺ?30ऺ>,80ऺE0=:ऺ;:49?ऺ஫ ஬FLUXCORR
�,7.@7,?0ऺ-,>4.ऺ;4C07ऺ>?,?4>?4.>ऺ1:=ऺ?30ऺ48,20ऺ,9/ऺ>?:=0ऺ?308ऺ49ऺ=070A,9?ऺ30,/0=ऺ60DB:=/>ऺ஫�:ऺ>B4?.3஬ற



68



69

Flow diagram for the UVIS branch of the calwf3 pipeline.Figure 3.1: 

The name of the reference files used at each step, as well as the calibration switches that control each step are indicated. 
is a calibration switch inaccessible to the user i.e. it is not listed explicitly in the image header and theNOISCORR 

correction is always performed by calwf3.
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ஶறவறழऺ�:==0.?4:9ऺ�:=ऺ�3,=20ऺ#=,9>10=ऺ�114.409.D

�0,/0=ऺ>B4?.3஽ऺPCTECORR
!010=09.0ऺ1470஽ऺPCTETAB

#30ऺ.3,=20ऺ?=,9>10=ऺ0114.409.Dऺ஫�#�஬ऺ:1ऺ?30ऺ$%�"ऺ/0?0.?:=ऺ3,>ऺ-009ऺ/0.749492ऺ:A0=ऺ?480ऺ,>ऺ:9ர:=-4?ऺ=,/4,?4:9
/,8,20ऺ .=0,?0>ऺ .3,=20ऺ ?=,;>ऺ 49ऺ ?30ऺ���>றऺ�@=492ऺ ?30ऺ .3,=20ऺ ?=,9>10=ऺ 49ऺ ?30ऺ���ऺ =0,/:@?ऺ;=:.0>>யऺ ?30>0
?=,;>ऺ .,;?@=0ऺ ;3:?:ர070.?=:9>ऺ 2090=,?0/ऺ 49ऺ :?30=ऺ ௑@;>?=0,8௒ऺ ;4C07>யऺ ?3@>ऺ 7:B0=492ऺ ?30ऺ /0?0.?0/ऺ .3,=20ற
�,49?ऺ>:@=.0>ऺ49ऺ;,=?4.@7,=ऺ.,9ऺ>@110=ऺ 7,=20ऺ1=,.?4:9,7ऺ17@Cऺ7:>>0>ऺ:=ऺ0A09ऺ-0ऺ7:>?ऺ09?4=07Dऺ 41ऺ:->0=A,?4:9>ऺ,=0
9:?ऺ;7,990/ऺ,9/ऺ,9,7DE0/ऺ.,=01@77Dறऺ#30ऺ�#�ऺ/0;09/>ऺ:9ऺ?30ऺ8:=;3:7:2Dऺ:1ऺ?30ऺ>:@=.0யऺ?30ऺ/4>?=4-@?4:9ऺ:1
070.?=:9>ऺ49ऺ?30ऺ1407/ऺ:1ऺA40Bயऺ,9/ऺ?30ऺ;:;@7,?4:9ऺ:1ऺ.3,=20ऺ?=,;>ऺ49ऺ?30ऺ/0?0.?:=ऺ.:7@89ऺ-0?B009ऺ?30ऺ>:@=.0
,9/ऺ?30ऺ?=,9>10=ऺ=024>?0=றऺ�@=?30=ऺ/0?,47>ऺ:1ऺ?30ऺ.@==09?ऺ@9/0=>?,9/492ऺ:1ऺ?30ऺ>?,?0ऺ:1ऺ?30ऺ&��ஶல$%�"ऺ�#�ऺ,=0
;=0>09?0/ऺ49 யऺ,>ऺB077ऺ,>ऺ:9ऺ?30 றऺ#30 >?0;ऺ,48>ऺ?:ऺ84?42,?0ऺ?30ऺ17@Cऺ�3,;?0=ऺஹ ऺ&��ஶऺ�#�ऺB0-ऺ;,20 ऺPCTECORR 
7:>>ऺ49.@==0/ऺ1=:8ऺ�#�ற

�:=0ऺ491:=8,?4:9ऺ:9ऺ?34>ऺ;,=?ऺ:1ऺ?30ऺ;4;07490ऺ.,9ऺ-0ऺ1:@9/ऺ49 யऺB34.3ऺ/0?,47>ऺ?30ऺ1@9.?4:9492ऺ:1ऺ"0.?4:9ऺஶறஷறழ
?30 =:@?490றऺB1ஶ.?0ऺ

ஶறவறவ �==:=ऺ�==,Dऺ�94?4,74E,?4:9ऺ

�0,/0=ऺ>B4?.3஽ ஫9:?ऺ74>?0/ऺ0C;74.4?7Dऺ49ऺ48,20ऺ30,/0=யऺ>00ऺ?0C?஬ऺNOISCORR 
!010=09.0ऺ1470஽ऺCCDTAB

�9ऺ?34>ऺ>?0;யऺ?30ऺ48,20ऺ0==:=ऺ,==,Dऺ4>ऺ494?4,74E0/றऺ#30ऺ >B4?.3ऺ4>ऺ9:?ऺ@>0=ர,..0>>4-70ऺ,9/ऺ,7B,D>ऺ>0?ऺ?:ऺNOISCORR 
றऺ#30ऺ1@9.?4:9ऺ0C,8490>ऺ?30ऺ 0C?09>4:9ऺ:1ऺ?30ऺ 49;@?ऺ/,?,ऺ?:ऺ/0?0=8490ऺ?30ऺ>?,?0ऺ:1ऺ ?30ऺ,==,DறPERFORM ERR 

#30ऺ 49;@?ऺ ே=,Bऺ 48,20ऺ .:9?,49>ऺ ,9ऺ 08;?Dऺ ,==,Dறऺ �1ऺ ?30ऺ ,==,Dऺ 3,>ऺ ,7=0,/Dऺ -009ऺ 0C;,9/0/ऺ ,9/ERR ERR 
.:9?,49>ऺA,7@0>ऺ:?30=ऺ?3,9ऺE0=:யऺ?309ऺ?34>ऺ1@9.?4:9ऺ/:0>ऺ9:?3492றऺ�?30=B4>0ऺ4?ऺB477ऺ494?4,74E0ऺ?30ऺ ऺ,==,Dऺ-DERR
,>>429492ऺ;4C07ऺA,7@0>ऺ-,>0/ऺ:9ऺ,ऺ>48;70ऺ9:4>0ऺ8:/07றऺ#30ऺ9:4>0ऺ8:/07ऺ@>0>ऺ?30ऺ>.409.0ऺ஫"��஬ऺ,==,Dऺ,9/ऺ1:=
0,.3ऺ;4C07ऺ.,7.@7,?0>ऺ?30ऺ0==:=ऺA,7@0ऺŲऺ49ऺ@94?>ऺ:1ऺ��஽

Ų���ऺீऺऺ

#30ऺ =010=09.0ऺ 1470ऺ .:9?,49>ऺ ?30ऺ -4,>யऺ 2,49ऺ ,9/ऺ =0,/9:4>0ऺ A,7@0>ऺ @>0/ऺ 1:=ऺ 0,.3ऺ ���ऺ ,8;74140=CCDTAB 
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Schematic view of the UVIS “raw” full frame, with overscan regions highlighted. See Figure 3.2:  section 6.7.2
for further details.  of the WFC3 Instrument Handbook
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.3,920/ற

ஶறவறஹ �4,>ऺ"?=@.?@=0ऺ�:==0.?4:9ऺ

https://hst-docs.stsci.edu/display/DRAFTWFC3IHB/6.7+UVIS+Exposure+and+Readout%23id-6.7UVISExposureandReadout-6.7.2
https://hst-docs.stsci.edu/display/WFC3IHB
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ஶறவறஹ �4,>ऺ"?=@.?@=0ऺ�:==0.?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺBIASCORR
!010=09.0ऺ�470஽ऺBIASFILE

#34>ऺ>?0;ऺ>@-?=,.?>ऺ?30ऺ?B:ऺ/4809>4:9,7ऺ-4,>ऺ>?=@.?@=0ऺ1=:8ऺ?30ऺ48,20ऺ@>492ऺ?30ऺ>@;0=-4,>ऺ=010=09.0ऺ48,20
74>?0/ऺ49ऺ?30ऺ30,/0=ऺ60DB:=/ றऺ#30ऺ/4809>4:9>ऺ:1ऺ?30ऺ48,20ऺ,=0ऺ@>0/ऺ?:ऺ/4>?492@4>3ऺ-0?B009ऺ1@77ऺBIASFILE
,9/ऺ>@-ர,==,Dऺ48,20>றऺ#30 3,>ऺ?30ऺ>,80ऺ/4809>4:9>ऺ,>ऺ,ऺ1@77ர>4E0ऺ>.409.0ऺ48,20யऺ.:8;70?0ऺB4?3ऺBIASFILE 
:A0=>.,9ऺ=024:9>றऺ�97Dऺ,1?0=ऺ.:8;70?4:9ऺ:1 ,=0ऺ?30ऺ>.409.0ऺ48,20>ऺ?=4880/ऺ?:ऺ?304=ऺ149,7ऺ.,74-=,?0/ऺB1ஶ../ऺ
>4E0றऺ#30ऺ>,80ऺ=010=09.0ऺ48,20ऺ4>ऺ@>0/ऺ1:=ऺ1@77ர1=,80ऺ,9/ऺ>@-,==,Dऺ48,20>ய B477ऺ0C?=,.?ऺ?30ऺ8,?.3492ऺ.,7B1ஶऺ
=024:9ऺ1=:8ऺ?30ऺ1@77ர>4E0ऺ-4,>ऺ1470ऺ,9/ऺ,;;7Dऺ4?ऺ?:ऺ?30ऺ>@-,==,Dऺ48,20ற

ஶறவற஺ "496ऺ�4C07ऺ�0?0.?4:9ऺ,9/ऺ�,=6492ऺ

�0,/0=ऺ"B4?.3஽ऺDQICORR
!010=09.0ऺ�470஽ऺSNKCFILE

"496ऺ ;4C07>ऺ ,=0ऺ ,ऺ /0?0.?:=ऺ /010.?றऺ #30>0ऺ ;4C07>ऺ .:9?,49ऺ ,ऺ 9@8-0=ऺ :1ऺ .3,=20ऺ ?=,;>ऺ ,9/ऺ @9/0=ர=0;:=?ऺ ?30
9@8-0=ऺ:1ऺ070.?=:9>ऺ?3,?ऺB0=0ऺ2090=,?0/ऺ49ऺ?308ऺ/@=492ऺ,9ऺ0C;:>@=0றऺ#30>0ऺ;4C07>ऺ.,9ऺ3,A0ऺ,9ऺ48;,.?ऺ:9
90,=-Dऺ @;>?=0,8ऺ :=ऺ /:B9>?=0,8ऺ ;4C07>யऺ ?3:@23ऺ ?30Dऺ :1?09ऺ :97Dऺ 48;,.?ऺ :90ऺ :=ऺ ?B:ऺ ;4C07>ऺ B309ऺ ?30
-,.62=:@9/ऺ 4>ऺ 3423யऺ ?30Dऺ .,9ऺ 48;,.?ऺ @;ऺ ?:ऺ ழளऺ ;4C07>ऺ 41ऺ ?30ऺ -,.62=:@9/ऺ 4>ऺ 7:Bऺ ஫>00 1:=ऺ8:=0ऺ "0.?4:9ऺ ஹற஺ऺ
491:=8,?4:9ऺ,-:@?ऺ>496ऺ;4C07>ऺ/0?0.?4:9ऺ,9/ऺ17,22492஬ற

�7,22492ऺ :1ऺ >496ऺ ;4C07>ऺ 49ऺ ?30ऺ � ऺ 0C?09>4:9ऺ :1ऺ .,74-=,?0/ऺ 48,20>யऺ .:9?=:770/ऺ B4?3ऺ ?30 30,/0=ऺ DQICORR 
60DB:=/யऺ 3,;;09>ऺ ,1?0=ऺ ?30ऺ -4,>ऺ .:==0.?4:9ऺ 3,>ऺ -009ऺ ;0=1:=80/றऺ &309ऺ >0?ऺ ?: யऺ ?30ऺ >496ऺ ;4C07>ऺ PERFORM
8,=60/ऺ 49ऺ ?30 =010=09.0ऺ 48,20ऺ ,=0ऺ 17,220/ऺ 49ऺ ?30ऺ >.409.0ऺ 48,20ऺ � றऺ �4A09ऺ ?30ऺऺ SNKCFILE SNKCFILE
ऺ=010=09.0ऺ48,20யऺ?30ऺ;=:.0/@=0ऺ1:=ऺ17,22492ऺ?30ऺ>496ऺ;4C07ऺ49ऺ>.409.0ऺ/,?,ऺ49A:7A0>஽

�C?=,.?4:9ऺ:1ऺ?30ऺ���ऺ:1ऺ?30ऺ>.409.0ऺ0C;:>@=0
�C,849,?4:9ऺ:1ऺ?30ऺ=010=09.0ऺ48,20யऺ;4C07ऺ-Dऺ;4C07யऺ?:ऺ149/ऺA,7@0>ऺ2=0,?0=ऺ?3,9ऺ஼஼஼யऺ;4C07>ऺ49/4.,?492ऺ,
>496ऺ;4C07>றऺ#30ऺA,7@0ऺ:1ऺ?30ऺ=010=09.0ऺ1470ऺ;4C07ऺ.:==0>;:9/>ऺ?:ऺ?30ऺ/,?0ऺ஫49ऺ���ऺ1:=8,?஬ऺ,?ऺB34.3ऺ?34>
;4C07ऺ>?,=?0/ऺ0C34-4?492ऺ>496ऺ;4C07ऺ-03,A4:=ற
�1ऺ?30ऺ?@=9ர:9ऺ/,?0ऺ:1ऺ?30ऺ>496ऺ;4C07ऺ4> ?30ऺ0C;:>@=0ऺ/,?0ऺ:1ऺ?30ऺ>.409.0ऺ48,20யऺ?309ऺB0ऺ429:=0ऺ?30ऺ,1?0=ऺ
>496ऺ;4C07ऺ49ऺ?34>ऺ0C;:>@=0ऺ,9/ऺ8:A0ऺ:9ऺ?:ऺ?30ऺ90C?ऺ;4C07ற
�1ऺ?30ऺ?@=9ர:9ऺ/,?0ऺ:1ऺ?30ऺ>496ऺ;4C07ऺ4> ?30ऺ0C;:>@=0ऺ/,?0ऺ:1ऺ?30ऺ>.409.0ऺ48,20யऺ?309ऺ?34>ऺ>.409.0ऺ-01:=0ऺ
;4C07ऺB,>ऺ.:8;=:84>0/ऺ,?ऺ?30ऺ?480ऺ:1ऺ?30ऺ0C;:>@=0றऺ#30ऺ.:==0>;:9/492ऺ;4C07ऺ 49ऺ?30ऺ� ऺ0C?09>4:9ऺ:1
?30ऺ>.409.0ऺ48,20ऺ4>ऺ17,220/ऺB4?3ऺ?30ऺ஧.3,=20ऺ?=,;஧ऺA,7@0ऺ:1ऺழளவஷற
�1ऺ ?30ऺ ;4C07ऺ ௑/:B9>?=0,8௒ऺ :1ऺ ?30ऺ >496ऺ ;4C07யऺ ,7:92ऺ ?30ऺ =0,/:@?ऺ /4=0.?4:9யऺ 3,>ऺ ,ऺ A,7@0ऺ :1ऺ ரழऺ 49ऺ ?30ऺ

ऺ=010=09.0ऺ48,20யऺ?309ऺ4?ऺ 4>ऺ,7>:ऺ17,220/ऺB4?3ऺ?30ऺ௑.3,=20ऺ?=,;௒ऺA,7@0ऺ49ऺ?30ऺ� ऺ0C?09>4:9றSNKCFILE
&0ऺ?309ऺ;=:.00/ऺA0=?4.,77Dऺ௑@;>?=0,8௒ऺ1=:8ऺ?30ऺ>496ऺ;4C07ऺ,9/ऺ.:8;,=0ऺ0,.3ऺ;4C07ऺ49ऺ?30ऺ=010=09.0ऺ1470
?:ऺ ?30ऺ A,7@0ऺ :1ऺ ?30ऺ >496ऺ ;4C07ऺ 49ऺ ?30ऺ >.409.0ऺ 0C;:>@=0ऺ ,?ऺ 3,9/றऺ #30ऺ =010=09.0ऺ 1470ऺ .:9?,49>ऺ ்,?ऺ ?30
;:>4?4:9>ऺ:1ऺ?30ऺ@;>?=0,8ऺ;4C07>ரऺ0>?48,?0>ऺ:1ऺ?30ऺ84948@8ऺ.3,=20ऺ,ऺ>496ऺ;4C07ऺ3,>ऺ?:ऺ.:9?,49யऺ49ऺ:=/0=
9:?ऺ?:ऺ,110.?ऺ?30ऺ90,=-Dऺ@;>?=0,8ऺ;4C07றऺ�1ऺ?30ऺA,7@0ऺ:1ऺ?30ऺ>496ऺ;4C07ऺ49ऺ?30ऺ0C;:>@=0ऺ4>ऺ-07:Bऺ?30ऺA,7@0
:1ऺ?30ऺ@;>?=0,8ऺ;4C07ऺ49ऺ?30ऺ=010=09.0ऺ48,20யऺB0ऺ17,2ऺ?3,?ऺ@;>?=0,8ऺ;4C07ऺB4?3ऺ?30ऺ௑.3,=20ऺ?=,;௒ऺA,7@0
49ऺ?30ऺ� ऺ0C?09>4:9றऺ&0ऺ.:9?49@0ऺ?:ऺ17,2ऺ@;>?=0,8ऺ;4C07>ऺ@9?47ऺ?30ऺA,7@0ऺ:1ऺ?30ऺ;4C07ऺ49ऺ?30ऺ=010=09.0
48,20ऺ 4>ऺ E0=:ऺ :=ऺ @9?47ऺ ?30ऺ A,7@0ऺ :1ऺ ?30ऺ >496ऺ ;4C07ऺ 49ऺ ?30ऺ 0C;:>@=0ऺ 4>ऺ 2=0,?0=ऺ ?3,9ऺ ?30ऺ A,7@0ऺ :1ऺ ?30
@;>?=0,8ऺ;4C07ऺ49ऺ?30ऺ=010=09.0ऺ48,20ற

&309ऺ:=4249,77Dऺ 49?=:/@.0/ऺ49 A0=>4:9ऺஶறஶயऺ?30ऺ.:==0.?4:9ऺ1:=ऺ>496ऺ;4C07>ऺB,>ऺ:97Dऺ8,/0ऺ,A,47,-70ऺ1:=ऺ.,7B1ஶऺ
48,20>ऺ?,609ऺ49ऺ1@77ர1=,80ऺ8:/0றऺ�=:8 A0=>4:9ऺஶறஷऺ:9B,=/>யऺ>496ऺ;4C07>ऺ,=0ऺ-0492ऺ17,220/ऺ49ऺ48,20>ऺ.,7B1ஶऺ
?,609ऺ49ऺ-:?3ऺ1@77ர1=,80ऺ,9/ऺ>@-,==,Dऺ:->0=A492ऺ8:/0>ற

ஶறவற஻ �:>?ர17,>3ऺ�:==0.?4:9ऺ
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ஶறவற஻ �:>?ர17,>3ऺ�:==0.?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺFLSHCORR
!010=09.0ऺ�470஽ऺFLSHFILE

&��ஶऺ3,>ऺ;:>?ர17,>3ऺ .,;,-474?Dऺ ?:ऺ ;=:A4/0ऺ ,ऺ80,9>ऺ:1ऺ84?42,?492ऺ ?30ऺ 0110.?>ऺ :1ऺ �3,=20ऺ #=,9>10=ऺ �114.409.D
஫�#�஬ऺ/02=,/,?4:9ऺ஫>00 ஬றऺ&309 யऺ?34>ऺ=:@?490ऺ>@-?=,.?>ऺ?30ऺ;:>?ர17,>3ऺ&��ஶऺ�"!ऺவளழஶரழவ ऺFLSHCORR=PERFORM
=010=09.0ऺ48,20ய யऺ1=:8ऺ?30ऺ>.409.0ऺ48,20றऺ#34>ऺ1470ऺ3,>ऺ?30ऺ>,80ऺ/4809>4:9>ऺ,>ऺ,ऺ1@77ர>4E0ऺ>.409.0ऺFLSHFILE
48,20ऺ .:8;70?0ऺ B4?3ऺ :A0=>.,9ऺ =024:9>ற 3,>ऺ @94?>ऺ :1ऺ 070.?=:9>ऺ ;0=ऺ >0.:9/றऺ #30ऺ ,;;=:;=4,?0ऺ FLSHFILE ऺ

3,>ऺ8,?.3492ऺ A,7@0>ऺ :1ऺ ?30ऺ 1:77:B492ऺ 60DB:=/>ऺ 1=:8ऺ ?30ऺ 48,20ऺ 30,/0=஽ யFLSHFILE ऺDETECTOR ऺ யCCDAMP ऺ
ய ய யऺ,9/ றCCDGAIN ऺFLASHCUR ऺBINAXISi ऺSHUTRPOS

#30ऺ >@..0>>ऺ :1ऺ ?30ऺ ;:>?ர17,>3ऺ :;0=,?4:9ऺ /@=492ऺ ?30ऺ 0C;:>@=0ऺ 4>ऺ 14=>?ऺ A0=4140/ऺ -Dऺ .30.6492ऺ ?30ऺ 60DB:=/ऺ
஫ ய ய ஬ற >070.?>ऺ ?30ऺ =010=09.0ऺ 1470ऺB34.3ऺ8,?.30>ऺ ?30FLASHSTA ABORTED ऺSUCCESSFUL ऺNOT PERFORMED ऺ .,7B1ஶऺ

>.409.0ऺ48,20ௐ>ऺ-499492யऺ>3@??0=ऺ;:>4?4:9ऺ஫ 04?30=ऺ�ऺ:=ऺ�யऺ4ற0றऺ?30ऺ-7,/0ऺ@>0/ऺ=0170.?ऺ?30ऺ;:>?17,>3SHUTRPOS, 
���ப>ऺ7423?ऺ49?:ऺ?30ऺ:;?4.,7ऺ;,?3ऺ?:ऺ477@849,?0ऺ?30ऺ/0?0.?:=஬ऺ,9/ऺ17,>3ऺ.@==09?ऺ70A07ऺ>0??492>ऺ஫ ய ய யLOW ऺMED ऺHIGH
=0.:=/0/ऺ49ऺ?30 60DB:=/஬யऺ,9/ऺ>.,70>ऺ4?ऺ-Dऺ?30ऺ17,>3ऺ/@=,?4:9ऺ஫>?:=0/ऺ49ऺ?30 60DB:=/஬றऺFLASHCUR ऺFLASHDUR 
#34>ऺ>.,70/ऺ;:>?17,>3ऺ48,20ऺ4>ऺ?309ऺ>@-?=,.?0/ऺ1=:8ऺ?30ऺ>.409.0ऺ48,20றऺ#30ऺ80,9ऺA,7@0ऺ:1ऺ?30ऺ>.,70/ऺ;:>?ர
17,>3ऺ48,20ऺ4>ऺ,>>4290/ऺ?:ऺ?30 60DB:=/ऺ49ऺ?30ऺ:@?;@?ऺ"��ऺ0C?09>4:9ऺ30,/0=றऺ�>ऺ?30ऺ-7,/0ऺ@>0/ऺ1:=ऺMEANFLSH 
;:>?ர17,>3ऺ,7?0=9,?0>ऺ-0?B009ऺ0C;:>@=0>யऺ/4110=09?ऺ808-0=>ऺ:1ऺ,9ऺ,>>:.4,?4:9ऺ.,9ऺ3,A0ऺ/4110=09?ऺA,7@0>ऺ:1ऺ

>3@??0=ऺ-7,/0ऺ@>0/ऺ?:ऺ஬றऺ#34>ऺ/:0>ऺ9:?ऺ.:9>?4?@?0ऺ,ऺ;=:-708ऺ1:=ऺ.,74-=,?4:9ऺ-0.,@>0ऺ?30ऺ=010=09.0SHUTRPOS(
1470>ऺ,=0ऺ;:;@7,?0/ऺ>0;,=,?07Dऺ1:=ऺ0,.3ऺ0C;:>@=0ற

ஶறவற஼ �,=6ऺ�@==09?ऺ"@-?=,.?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺDARKCORR
!010=09.0ऺ�470஽ யऺDARKFILE ऺDRKCFILE

#30ऺ/,=6ऺ .@==09?ऺ .:==0.?4:9ऺ >?0;ऺ >@-?=,.?>ऺ ?30ऺ 0>?48,?0ऺ:1ऺ ?30ऺ/,=6ऺ .@==09?ऺ 1=:8ऺ ?30ऺ >.409.0ऺ 48,20றऺ #30
=010=09.0ऺ 1470ऺ 74>?0/ऺ@9/0=ऺ ?30 30,/0=ऺ60DB:=/ऺ 4>ऺ@>0/ऺ 49ऺ ?30ऺ9:9ர�#�ऺ.:==0.?0/ऺ$%�"ऺ;4;07490ऺDARKFILE 
-=,9.3ய 4>ऺ49>?0,/ऺ@>0/ऺ49ऺ?30ऺ�#�ர.:==0.?0/ऺ-=,9.3றऺ#30ऺ/,=6ऺ48,20ऺ஫49ऺ@94?>ऺ:1ऺ070.?=:9>ல>0.஬ऺ4>ऺDRKCFILE 
8@7?4;740/ऺ-Dऺ?30ऺ0C;:>@=0ऺ?480யऺ,9/ऺ>@-?=,.?0/ऺ1=:8ऺ?30ऺ49;@?ऺ48,20ற

#30ऺ80,9ऺ/,=6ऺA,7@0ऺ4>ऺ.:8;@?0/ऺ1=:8ऺ?30ऺ>.,70/ऺ/,=6ऺ48,20ऺ,9/ऺ@>0/ऺ?:ऺ@;/,?0ऺ?30 60DB:=/ऺ49ऺMEANDARK 
?30ऺ"��ऺ48,20ऺ30,/0=றऺ#30ऺ/,=6ऺ=010=09.0ऺ1470ऺ4>ऺ@;/,?0/ऺ1=0<@09?7Dऺ?:ऺ,77:Bऺ?30ऺ?=,.6492ऺ:1ऺ3:?ऺ;4C07>ऺ:A0=
?480றऺ#30ऺ ?480ऺ-DऺB34.3ऺ ?30ऺ/,=6ऺ =010=09.0ऺ 1470ऺ20?>ऺ8@7?4;740/ऺ 4>ऺ>48;7Dऺ ?30ऺ0C;:>@=0ऺ ?480ऺ 49ऺ ?30ऺ>.409.0
48,20ாऺ 4?ऺ /:0>ऺ9:?ऺ 49.7@/0ऺ ?30ऺ 4/70ऺ ?480ऺ >49.0ऺ ?30ऺ 7,>?ऺ 17@>3492ऺ:1ऺ ?30ऺ .34;ऺ:=ऺ ?30ऺ =0,/:@?ऺ ?480றऺ�9Dऺ/,=6
,..@8@7,?4:9ऺ/@=492ऺ=0,/:@?ऺ?480ऺ4>ऺ49.7@/0/ऺ,@?:8,?4.,77Dऺ49ऺ?30 றऺBIASFILE

#30ऺ =010=09.0ऺ 1470ऺ 1:=ऺ /,=6ऺ >@-?=,.?4:9ய ஫ ஬யऺ 4>ऺ >070.?0/ऺ -,>0/ऺ :9ऺ ?30ऺ A,7@0>ऺ :1ऺ ?30ऺ DARKFILE DRKCFILE
60DB:=/> ய ,9/ 49ऺ?30ऺ48,20ऺ30,/0=றऺ#30ऺ/,=6ऺ.:==0.?4:9ऺ4>ऺ,;;740/ऺDETECTOR ऺ யCCDAMP CHINJECT ऺBINAXISi 
,1?0=ऺ?30ऺ:A0=>.,9ऺ=024:9>ऺ,=0ऺ?=4880/ऺ1=:8ऺ?30ऺ49;@?ऺ>.409.0ऺ48,20றऺ�9ऺ,ऺ>4847,=ऺ1,>34:9ऺ?:ऺ?30ऺBIASCORR 
>?0;ய =0<@4=0>ऺ ?30ऺ-499492ऺ 1,.?:=>ऺ:1ऺ ?30 ஫ ஬ऺ,9/ऺ>.409.0ऺ 48,20ऺ ?:ऺ8,?.3றऺ"@-ரऺ .,7B1ஶऺ ऺDARKFILE DRKCFILE
,==,Dऺ$%�"ऺ>.409.0ऺ 48,20>ऺ@>0ऺ?30ऺ>,80ऺ=010=09.0ऺ1470ऺ,>ऺ,ऺ 1@77ர>4E0/ ஫ ஬ய >48;7DऺDARKFILEऺ DRKCFILE ऺ.,7B1ஶऺ
0C?=,.?>ऺ?30ऺ,;;=:;=4,?0ऺ=024:9ऺ1=:8ऺ?30ऺ=010=09.0ऺ1470ऺ,9/ऺ,;;740>ऺ4?ऺ?:ऺ?30ऺ>@-ர,==,Dऺ49;@?ऺ48,20ற

ஶறவறழள �7,?ர1407/ऺ�:==0.?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺFLATCORR
!010=09.0ऺ�470>஽ ய யऺPFLTFILE ऺLFLTFILE ऺDFLTFILE

http://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2013/WFC3-2013-12.pdf
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#34>ऺ =:@?490ऺ.:==0.?>ऺ 1:=ऺ;4C07ர?:ர;4C07ऺ,9/ऺ 7,=20ர>.,70ऺ>09>4?4A4?DऺA,=4,?4:9>ऺ,.=:>>ऺ ?30ऺ/0?0.?:=ऺ-Dऺ/4A4/492
?30ऺ:A0=>.,9ர?=4880/ऺ,9/ऺ/,=6ர>@-?=,.?0/ऺ>.409.0ऺ48,20ऺ-Dऺ,ऺ17,?ர1407/ऺ48,20ற

�0.,@>0ऺ :1ऺ 20:80?=4.ऺ /4>?:=?4:9ऺ 0110.?>யऺ ?30ऺ ,=0,ऺ :1ऺ ?30ऺ >6Dऺ >009ऺ -Dऺ /4110=09?ऺ ;4C07>ऺ 4>ऺ 9:?ऺ .:9>?,9?ऺ ,9/
?30=01:=0ऺ:->0=A,?4:9>ऺ:1ऺ,ऺ.:9>?,9?ऺ>@=1,.0ऺ-=423?90>>ऺ:-50.?ऺB477ऺ3,A0ऺ.:@9?>ऺ;0=ऺ;4C07ऺ?3,?ऺA,=Dऺ:A0=ऺ?30
/0?0.?:=யऺ 0A09ऺ 41ऺ 0A0=Dऺ ;4C07ऺB0=0ऺ ?:ऺ 3,A0ऺ ?30ऺ >,80ऺ 49?=49>4.ऺ >09>4?4A4?Dறऺ �9ऺ :=/0=ऺ ?:ऺ ;=:/@.0ऺ 48,20>ऺ ?3,?
,;;0,=ऺ@941:=8ऺ1:=ऺ@941:=8ऺ477@849,?4:9யऺ?30ऺ>,80ऺ.:@9?>ऺ;0=ऺ;4C07ऺA,=4,?4:9ऺ,.=:>>ऺ?30ऺ1407/ऺ4>ऺ701?ऺ49ऺ;7,.0ऺ49
?30ऺ17,?ர1407/ऺ48,20>யऺ>:ऺ?3,?ऺB309ऺ,ऺ>.409.0ऺ48,20ऺ4>ऺ/4A4/0/ऺ-Dऺ?30ऺ17,?ऺ4?ऺ8,60>ऺ,9ऺ48;74.4?ऺ.:==0.?4:9ऺ1:=ऺ?30
/4>?:=?4:9ऺ0110.?>ऺ:9ऺ;3:?:80?=Dறऺ�ऺ.:9>0<@09.0ऺ:1ऺ?34>ऺ;=:.0/@=0ऺ4>ऺ?3,?ऺ?B:ऺ;:49?ர>:@=.0ऺ:-50.?>ऺ:1ऺ0<@,7
-=423?90>>ऺB477ऺ 9:?ऺ 3,A0ऺ ?30ऺ >,80ऺ ?:?,7ऺ .:@9?>ऺ ,1?0=ऺ ?30ऺ 17,?ர1407/492ऺ >?0;யऺ ?3@>ऺ ;:49?ऺ >:@=.0ऺ ;3:?:80?=D
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Figure 3.3:Flow diagram for IR processing; each step, as well as the calibration switches that control each
step are indicated.
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A negative cosmic ray trail associated with a positive one in a single read of a raw image.Figure 3.4: 
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/4A4/492ऺ?30ऺ>.409.0ऺ48,20>ऺ-Dऺ:90ऺ:=ऺ8:=0ऺ17,?ர1407/ऺ48,20>றऺ�ऺ.:8-490/ऺ17,?ऺ4>ऺ.=0,?0/ऺB4?349 @>492ऺ.,7B1ஶऺ
@;ऺ?:ऺ?3=00ऺ17,?ர1407/ऺ=010=09.0ऺ1470>஽ऺ?30ऺ;4C07ர?:ர;4C07ऺ17,?ऺ஫.஬யऺ?30ऺ7:Bர:=/0=ऺ17,?ऺ஫ ஬யऺ,9/ऺ?30ऺ/07?,ऺ17,?LFLTFILE
஫ ஬ற ,7>:ऺ8@7?4;740>ऺ?30ऺ>.409.0ऺ/,?,ऺ-Dऺ?30ऺ/0?0.?:=ऺ2,49யऺ@>492ऺ?30ऺ80,9ऺ2,49ऺ1=:8ऺ,77DFLTFILE ऺFLATCORR 
?30ऺ,8;74140=>றऺ#30=01:=0ऺ?30ऺ.,74-=,?0/ऺ/,?,ऺB477ऺ-0ऺ49ऺ@94?>ऺ:1ऺ070.?=:9>ऺ;0=ऺ>0.:9/ऺ஫:=ऺ070.?=:9>ऺ41ऺUNITCORR

஬ற=  OMIT

#30 4>ऺ,ऺ;4C07ர?:ர;4C07ऺ17,?ர1407/ऺ.:==0.?4:9ऺ1470ऺ.:9?,49492ऺ?30ऺ>8,77ர>.,70ऺ17,?ர1407/ऺA,=4,?4:9>றऺ#30ऺ  PFLTFILE ऺ
4>ऺ,7B,D>ऺ@>0/ऺ49ऺ?30ऺ.,74-=,?4:9ऺ;4;07490யऺB3470ऺ?30ऺ:?30=ऺ?B:ऺ17,?>ऺ,=0ऺ:;?4:9,7றऺ#30 4>ऺ,PFLTFILE ऺLFLTFILEऺ

7:Bர:=/0=ऺ 17,?ऺ ?3,?ऺ .:==0.?>ऺ 1:=ऺ ,9Dऺ 7,=20ர>.,70ऺ >09>4?4A4?Dऺ A,=4,?4:9>ऺ ,.=:>>ऺ ?30ऺ /0?0.?:=றऺ #34>ऺ 1470ऺ .,9ऺ -0
>?:=0/ऺ,>ऺ,ऺ-4990/ऺ48,20யऺB34.3ऺ4>ऺ?309ऺ0C;,9/0/ऺB309ऺ-0492ऺ,;;740/ऺ-D றऺ�49,77Dயऺ?30 4>ऺ,ऺ.,7B1ஶ ऺDFLTFILE 
/07?,ர17,?ऺ.:9?,49492ऺ,9Dऺ900/0/ऺ.3,920>ऺ?:ऺ?30ऺ>8,77ர>.,70 றऺ�1ऺ?30 ,9/ ,=0ऺPFLTFILE ऺLFLTFILE ऺDFLTFILE 
9:?ऺ >;0.4140/ऺ 49ऺ ?30ऺ "��ऺ 30,/0=யऺ :97Dऺ ?30 4>ऺ @>0/ऺ 1:=ऺ ?30ऺ 17,?ர1407/ऺ .:==0.?4:9றऺ �1ऺ ?B:ऺ :=ऺ8:=0ऺ PFLTFILE 
=010=09.0ऺ1470>ऺ,=0ऺ>;0.4140/யऺ?30Dऺ,=0ऺ=0,/ऺ49ऺ,9/ऺ8@7?4;740/ऺ?:20?30=ऺ?:ऺ1:=8ऺ,ऺ.:8-490/ऺ17,?ர1407/ऺ.:==0.?4:9
48,20ற
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#30ऺ17,?ர1407/ऺ.:==0.?4:9ऺ4>ऺ,;;740/ऺ?:ऺ,77ऺ=0,/:@?>ऺ:1ऺ?30ऺ.,74-=,?0/ऺ�!ऺ�@7?4�..@8ऺ>?,.6யऺ,>ऺB077ऺ,>ऺ?30ऺ>49270
48,20ऺ;=:/@.0/ऺ-Dऺ?30 1@9.?4:9றऺऺCRCORR �@0ऺ?:ऺ20:80?=4.ऺ/4>?:=?4:9ऺ0110.?>யऺ ?30ऺ,=0,ऺ:1ऺ ?30ऺ>6Dऺ>009ऺ-D
/4110=09?ऺ;4C07>ऺ4>ऺ9:?ऺ.:9>?,9?ऺ,9/ऺ?30=01:=0ऺ:->0=A,?4:9>ऺ:1ऺ,ऺ.:9>?,9?ऺ>@=1,.0ऺ-=423?90>>ऺ:-50.?ऺB477ऺ3,A0
.:@9?>ऺ;0=ऺ;4C07ऺ ?3,?ऺA,=Dऺ:A0=ऺ ?30ऺ/0?0.?:=றऺ �9ऺ:=/0=ऺ ?:ऺ;=:/@.0ऺ 48,20>ऺ?3,?ऺ,;;0,=ऺ@941:=8ऺ1:=ऺ@941:=8
477@849,?4:9யऺ?30ऺ>,80ऺ.:@9?>ऺ;0=ऺ;4C07ऺA,=4,?4:9ऺ,.=:>>ऺ?30ऺ1407/ऺ4>ऺ701?ऺ49ऺ;7,.0ऺ49ऺ?30ऺ17,?ர1407/ऺ48,20>யऺ>:ऺ?3,?
B309ऺ ,ऺ >.409.0ऺ 48,20ऺ 4>ऺ /4A4/0/ऺ -Dऺ ?30ऺ 17,?ऺ 4?ऺ8,60>ऺ ,9ऺ 48;74.4?ऺ .:==0.?4:9ऺ 1:=ऺ ?30ऺ /4>?:=?4:9ऺ 0110.?>ऺ :9
;3:?:80?=Dறऺ�ऺ.:9>0<@09.0ऺ:1ऺ ?34>ऺ;=:.0/@=0ऺ 4>ऺ ?3,?ऺ?B:ऺ;:49?ர>:@=.0ऺ:-50.?>ऺ:1ऺ0<@,7ऺ-=423?90>>ऺB477ऺ9:?
3,A0ऺ?30ऺ>,80ऺ?:?,7ऺ.:@9?>ऺ,1?0=ऺ?30ऺ17,?ர1407/492ऺ>?0;யऺ?3@>ऺ;:49?ऺ>:@=.0ऺ;3:?:80?=Dऺ=0<@4=0>ऺ?30ऺ,;;74.,?4:9
:1ऺ,ऺ;4C07ऺ,=0,ऺ8,;ऺ஫���஬ऺ.:==0.?4:9ற

�:?0஽ऺ�77ऺ&��ஶऺ:->0=A,?4:9>யऺ9:?ऺ5@>?ऺ/4?30=0/ऺ48,20>யऺ;=:.0>>0/ऺB4?3ऺ�>?=:/=4EE70ऺ஫/=Eऺ1470>஬ऺB477ऺ-0ऺ.:==0.?0/
1:=ऺ 20:80?=4.ऺ /4>?:=?4:9ऺ ,9/ऺ ;4C07ऺ ,=0,ऺ 0110.?>றऺ �:B0A0=ऺ B309ऺ @>492ऺ 17?ऺ 1470>ऺ ?:ऺ 0C?=,.?ऺ ;:49?ர>:@=.0
;3:?:80?=Dயऺ?30ऺऺ ऺ8@>?ऺ-0ऺ,;;740/ऺ8,9@,77Dऺ஫.,7B1ஶऺ/:0>ऺ9:?ऺ;0=1:=8ऺ,ऺ���ऺ.:==0.?4:9஬ற;4C07ऺ,=0,ऺ8,;ऺ1470 ऺ

�77ऺ 17,?ர1407/ऺ =010=09.0ऺ 48,20>ऺ ,=0ऺ >070.?0/ऺ -,>0/ऺ :9ऺ ?30 ய யऺ ,9/ @>0/ऺ 1:=ऺ ?30ऺ DETECTOR ऺ CCDAMP ऺ FILTER 
:->0=A,?4:9றऺ�ऺ>@-ர,==,Dऺ>.409.0ऺ48,20ऺ@>0>ऺ?30ऺ>,80ऺ=010=09.0ऺ1470஫>஬ऺ,>ऺ,ऺ1@77ர>4E0ऺ 48,20ா 0C?=,.?>ऺ.,7B1ஶऺ
?30ऺ,;;=:;=4,?0ऺ=024:9ऺ1=:8ऺ?30ऺ=010=09.0ऺ1470஫>஬ऺ,9/ऺ,;;740>ऺ4?ऺ?:ऺ?30ऺ>@-ர,==,Dऺ49;@?ऺ48,20ற

ஶறஶறழவ �8,20ऺ"?,?4>?4.>ऺ�,7.@7,?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺNone
!010=09.0ऺ�470>஽ऺNone

#34>ऺ>?0;ऺ.:8;@?0>ऺ48,20ऺ>?,?4>?4.>ऺ@>492ऺ?30ऺ௑2::/ऺ;4C07>௒யऺ4ற0றऺB4?3ऺ� ऺA,7@0ऺ0<@,7ऺ?:ऺளயऺ,9/ऺ=0.:=/>ऺ?308
49ऺ48,20ऺ30,/0=ऺ60DB:=/>றऺ#30ऺ:;0=,?4:9ऺ4>ऺ;0=1:=80/ऺ1:=ऺ0A0=Dऺ=0,/:@?ऺ49ऺ?30ऺ.,74-=,?0/ऺ�@7?4�..@8ऺ>?,.6
஫48,஬யऺ,>ऺB077ऺ,>ऺ ?30ऺ 149,7ऺ ஫ ர;=:/@.0/஬ऺ.,74-=,?0/ऺ 48,20ऺ ஫17?஬றऺ#30ऺA,7@0>ऺ.:8;@?0/ऺ,9/ऺ.,;?@=0/ऺ 49CRCORR
60DB:=/>ऺ,=0஽ऺ?30ऺ84948@8யऺ80,9யऺ,9/ऺ8,C48@8ऺA,7@0>ऺ஫ ய ய யऺ=0>;0.?4A07D஬யऺ?30GOODMIN ऺGOODMEAN ऺGOODMAX
9@8-0=ऺ:1ऺ2::/ऺ;4C07>ऺ஫ ஬யऺ,>ऺB077ऺ,>ऺ?30ऺ84948@8யऺ80,9யऺ,9/ऺ8,C48@8ऺ>429,7ர?:ர9:4>0ऺ=,?4:ऺ஫4ற0றNGOODPIX
?30ऺ=,?4:ऺ:1ऺ?30ऺ"��ऺ,9/ऺ�!!ऺ;4C07ऺA,7@0>஬ऺB34.3ऺ,=0 ய ய யऺ=0>;0.?4A07Dறऺ#30ऺ84948@8யऺSNRMIN ऺSNRMEAN ऺSNRMAX
80,9யऺ,9/ऺ8,C48@8ऺ>?,?4>?4.>ऺ,=0ऺ.:8;@?0/ऺ1:=ऺ?30ऺ�!!ऺ,==,D>ऺ,>ऺB077ற

ஶறஶறழஶ �:>84.ர=,Dऺ=050.?4:9ऺ

�0,/0=ऺ"B4?.3஽ऺRPTCORR
!010=09.0ऺ�470>஽ऺCCREJTAB

�>>:.4,?4:9>ऺB4?3ऺ8:=0ऺ?3,9ऺ:90ऺ808-0=யऺ4ற0றऺ3,A0ऺ-009ऺ,>>:.4,?0/ऺ@>492 யऺ,=0ऺ.:8-490/ऺ@>492ऺREPEAT-OBS ऺ
஫>00 ऺ1:=ऺ8:=0ऺ/0?,47>஬ற 4>ऺ9:?ऺ,A,47,-70ऺ1:=ऺ?30ऺ�!ऺ.3,9907றऺ#30ऺ?,>6ऺ@>0>ऺ?30ऺB1ஶ=05 ऺ"0.?4:9ऺஶறஷறஸ ऺCR-SPLITऺ

>,80ऺ>?,?4>?4.,7ऺ/0?0.?4:9ऺ,72:=4?38ऺ/0A07:;0/ऺ 1:=ऺ��"ऺ ஫ ஬யऺ"#�"ऺ ஫ ஬ऺ,9/ऺ&���வऺ ஫ ஬யऺ;=:A4/492ऺ,,.>=05 :.==5 .==05
B077ர?0>?0/ऺ,9/ऺ =:-@>?ऺ;=:.0/@=0றऺ�:=ऺ,77ऺ,>>:.4,?4:9>ऺ ஫49.7@/492ऺ/4?30=0/ऺ:->0=A,?4:9>஬யऺ ?30ऺ�!)ऺ;=:/@.?>
B477ऺ-0ऺ.=0,?0/ऺ-D யऺB34.3ऺ;0=1:=8>ऺ-:?3ऺ.:>84.ऺ=,Dऺ/0?0.?4:9ऺ஫49ऺ,//4?4:9ऺ?:ऺB1ஶ=05யऺ1:=ऺ�>?=:/=4EE70 ऺ!����#ர

:->0=A,?4:9>஬ऺ,9/ऺ.:==0.?>ऺ1:=ऺ20:80?=4.ऺ/4>?:=?4:9ற��"ऺ

ஶறஷऺ�4;07490ऺ#,>6>

https://www.stsci.edu/hst/instrumentation/wfc3/data-analysis/pixel-area-maps
https://www.stsci.edu/hst/instrumentation/wfc3/data-analysis/pixel-area-maps
https://hst-docs.stsci.edu/display/WFC3DHB/3.4+Pipeline+Tasks%23id-3.4PipelineTasks-3.4.5
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ஶறஷऺ�4;07490ऺ#,>6>

ஶறஷறழऺB1ஶ.?0
ஶறஷறவऺB1ஶ../
ஶறஷறஶऺB1ஶவ/
ஶறஷறஷऺB1ஶ4=
ஶறஷறஸऺB1ஶ=05

#30ऺ1:77:B492ऺ>0.?4:9ऺ.:9?,49>ऺ491:=8,?4:9ऺ=02,=/492ऺ?30ऺஸऺ3423ர70A07ऺ?,>6>ऺ?3,?ऺ,=0ऺ.,770/ऺ-Dऺ?30ऺ8,49ऺ
;=:2=,8 யऺ9,807D ய ய ய ய றऺ#30>0ऺ?,>6>ऺ.,9ऺ-0ऺ.,770/ऺ49/4A4/@,77Dऺ-Dऺ?30ऺऺ.,7B1ஶ ऺB1ஶ.?0 ऺB1ஶ../ ऺB1ஶவ/ ऺB1ஶ4= ऺB1ஶ=05
@>0=>ऺ1=:8ऺ04?30=ऺ?30ऺ.:88,9/ऺ7490ऺ:=ऺB4?349ऺ,ऺ;D?3:9ऺ49?0=;=0?0=றऺ#30Dऺ2090=,77Dऺ,=0ऺ௑@8-=077,௒ऺ?,>6>ऺ?3,?ऺ
.,9ऺ;0=1:=8ऺ8@7?4;70ऺ/,?,ऺ;=:.0>>492ऺ>?0;>றऺ�:B0A0=யऺ?30ऺ@>0=ऺ.,9ऺ.:9?=:7ऺ?30ऺ;=:.0>>492ऺ17:Bऺ஫,9/ऺ7484?ऺ4?ऺ
?:ऺ49/4A4/@,7ऺ>?0;>஬ऺ-Dऺ;=:;0=7Dऺ>0??492ऺ?30ऺ30,/0=ऺ60DB:=/ऺ>B4?.30>யऺ,>ऺ/0?,470/ऺ49 ஫$%�"஬ऺ,9/ऺ ऺ"0.?4:9>ऺஶறவ ऺஶறஶ
஫�!஬றऺ

ஶறஷறழ B1ஶ.?0ऺ
#34>ऺ=:@?490ऺ4>ऺ@>0/ऺ?:ऺ.:==0.?ऺ1:=ऺ�3,=20ऺ#=,9>10=ऺ�114.409.Dऺ஫�#�஬ऺ7:>>0>ऺ?3,?ऺ.,@>0ऺ070.?=:9>ऺ?3,?ऺ,=0ऺ
2090=,?0/ऺ:9ऺ?30ऺ$%�"ऺ.3,9907ऺ?:ऺ-0ऺ?=,;;0/ऺ-Dऺ/0?0.?:=ऺ/010.?>ऺ/@=492ऺ=0,/:@?றऺ�:=0ऺ/0?,47>ऺ:9ऺ?30ऺ�#�ऺ
;309:809:9ऺ,=0ऺ24A09ऺ49 யऺ>00ऺ,7>:ऺ?30ऺ றऺ�:?0ऺ?3,?ऺB3470ऺ?30ऺ�#�ऺ8:/07ऺ3,>ऺऺ�3,;?0=ऺஹ &��ஶऺ�#�ऺB0-;,20
=0.09?7Dऺ-009ऺ@;/,?0/ऺ஫ ஬யऺ?30ऺ49?0=1,.0ऺ?:ऺ?30ऺ.:/0ऺ,>ऺ/0>.=4-0/ऺ-07:Bऺ=08,49>ऺ?30ऺ>,80ற&��ஶऺ�"!ऺவளவழரள஼

#30ऺ��#�#��ऺ=010=09.0ऺ1470ऺ.:9?,49>ऺ0C?09>4:9>ऺ:1ऺ.,74-=,?4:9ऺ48,20>ऺ,9/ऺ?,-70>ऺ:1ऺ;,=,80?0=>ऺ@>0/ऺ/@=492ऺ
?30ऺ�#�ऺ.:==0.?4:9ऺ>?,20றऺ#30ऺ30,/0=ऺ:1ऺ?34>ऺ1470ऺ,7>:ऺ.:9?,49>ऺ;,=,80?0=>ऺ1:=ऺ?30ऺ�#�ऺ.:==0.?4:9ऺ,72:=4?38றऺ
#30>0ऺ;,=,80?0=>யऺ,>ऺB077ऺ,>ऺ:?30=>ऺ/01,@7?>ऺ@>0/ऺ-D ?:ऺ.:==0.?ऺ?30ऺ/,?,யऺ,=0ऺ>?:=0/ऺ49ऺ?30ऺ:@?;@?ऺऺB1ஶ.?0ऺ
48,20ऺ30,/0=>றऺ�7?3:@23ऺ9:?ऺ=0.:8809/0/யऺ@>0=>ऺB3:ऺB4>3ऺ?:ऺ@>0ऺ:?30=ऺ>0??492>ऺ1:=ऺ?30ऺ�#�ऺ.:==0.?4:9ऺ
,72:=4?38ऺ.,9ऺ,/5@>?ऺ?30ऺ;0=?4909?ऺ60DB:=/>ऺ49ऺ?304=ऺ/,?,>0?ऺ30,/0=ऺ,9/ B477ऺ24A0ऺ?308ऺ;=010=09.0ऺ஫ऺ.,7B1ஶऺ

஬ாऺ,>ऺ9:?0/ऺ,-:A0யऺ,ऺ ऺ4>ऺ.@==09?7Dऺ49ऺ;7,.0ऺ49ऺ?30ऺ;4;07490ற&��ஶऺ�"!ऺவளழஹரளவ 90Bऺ�#�ऺ8:/07

B1ஶ.?0ऺ;0=1:=8>ऺ?30ऺ�#�ऺ.:==0.?4:9ऺ:9ऺ=,Bऺ/,?,ऺ1470>றऺ�1ऺ?30ऺ.,74-=,?4:9ऺ>?0;ऺ60DB:=/ 4>ऺ>0?ऺ?:ऺPCTECORR ऺ
?309ऺ?30ऺ�#�ऺ.:==0.?4:9ऺB477ऺ-0ऺ,;;740/ऺ?:ऺ?30ऺ/,?,>0?றऺ":80ऺ.,A0,?>ऺ1:=ऺ4?>ऺ@>0஽PERFORM 

�#�ऺ.:==0.?4:9>ऺ.,9 -0ऺ;0=1:=80/ऺ:9ऺ=,Bऺ/,?,ऺB34.3ऺ3,>ऺ9:?ऺ-009ऺ.,74-=,?0/ऺ49ऺ,9DऺB,Dறऺ���(ऺ
�,?,ऺB34.3ऺ3,A0 ய := >0?ऺ?: B477ऺ-0ऺ=050.?0/றऺBLEVCORR ऺBIASCORR ऺDARKCORR ऺCOMPLETE 
�>ऺ:1ऺ Aஶறஷயऺ-:?3ऺ1@77ऺ1=,80ऺ,9/ऺ8:>?ऺ>@-,==,Dऺ8:/0>ऺ஫ ஬ऺ,=0ऺ.:==0.?0/ऺ1:=ऺ�#�றऺ#30ऺ.,7B1ஶ #,-70ऺஶறஸ ऺ

A0=>4:9ऺ@>0/ऺ?:ऺ;=:.0>>ऺ,9Dऺ/,?,ऺ4>ऺ>?:=0/ऺ49ऺ?30ऺ30,/0=ऺ60DB:=/ऺ஧���ே%�!஧றऺ#30ऺ�#�ऺऺ.,7B1ஶ
.:==0.?4:9ऺ4>ऺ@9,A,47,-70ऺ1:=ऺ>@-,==,Dऺ48,20>ऺ,.<@4=0/ऺB4?3ऺ,;0=?@=0ऺ$%�"வர�ழ�ழ�ர"$�ऺ:=ऺ$%�"வர
�ஸழவ�ர"$�ऺ,>ऺ?30>0ऺ48,20>யऺ90,=ऺ?30ऺ84//70ऺ:1ऺ?30ऺ.34;யऺ7,.6ऺ-4,>ऺ:A0=>.,9ऺ;4C07>றऺ#30ऺ�#�ऺ.:==0.?4:9ऺ
.:/0ऺ=0<@4=0>ऺ-4,>ऺ:A0=>.,9ऺ?:ऺ.,7.@7,?0ऺ,ऺ>0.:9/,=Dऺ-4,>ऺ>@-?=,.?4:9ऺ1:=ऺ?30ऺ48,20ऺ-01:=0ऺ?30ऺ�#�ऺ4>ऺ
80,>@=0/றऺ

ऺA0=>4:9ऺஶறஷறऺ�:=ऺ>@-ர,==,D>ऺ9:?ऺ74>?0/#,-70ऺஶறஸ஽ऺ"@-ர,==,Dऺ8:/0>ऺ1:=ऺB34.3ऺ�#�ऺ.:==0.?4:9ऺ4>ऺ09,-70/ऺ49ऺ.,7B1ஶ
30=0யऺ,ऺ ऺ4>ऺ,A,47,-70B:=6,=:@9/

https://wfc3tools.readthedocs.io/en/latest/wfc3tools/calwf3.html
http://www.stsci.edu/hst/instrumentation/wfc3/performance/cte
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2021/WFC3-ISR-2021-09.pdf
http://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2016/WFC3-2016-02.pdf
http://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2016/WFC3-2016-02.pdf
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2021/WFC3-ISR-2021-09.pdf
https://www.stsci.edu/contents/news/wfc3-stans/wfc3-stan-issue-18-july-2014
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UVIS1-2K2A-SUB
UVIS1-2K2B-SUB
UVIS2-2K2C-SUB
UVIS2-2K2D-SUB
UVIS2-C1K1C-SUB
UVIS2-C512C-SUB
UVIS2-C512D-SUB
UVIS1-C512A-SUB
UVIS1-C512B-SUB
UVIS1-2K4-SUB
UVIS-QUAD-SUB
UVIS2-2K4-SUB

�,77492ऺ?30ऺ 0C0.@?,-70ऺ;=:/@.0>ऺ,ऺ��#"ऺ1470ऺB4?3ऺ?30ऺ0C?09>4:9ऺ஧ே=,.஧ऺ,;;09/0/றऺ#34>ऺ.:9?,49>ऺ:97Dऺ?30B1ஶ.?0ऺ
�#�ர.:==0.?0/ऺ=,Bऺ/,?,யऺ9:ऺ:?30=ऺ.,74-=,?4:9>ऺ3,A0ऺ-009ऺ;0=1:=80/ற

!@99492ऺB1ஶ.?0ऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7

from wfc3tools import wf3cte
wf3cte(filename)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺB1ஶ.?0ऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ.,77492 1=:8ऺ,ऺ�@;D?0=ऺ9:?0-::6யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492ऺB1ஶ.?0ऺ ऺB1ஶ.?0ற0ऺ
;=:2=,8ऺB477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ;=49?ऺ,>ऺ?30ऺ.,74-=,?4:9ऺ=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>ऺ
-03,A4:=ऺ.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ1@9.?4:9ऺ,>ऺ?30ऺ7:2ே1@9.ऺ60DB:=/ऺ,=2@809?ऺ?: றऺ�>ऺऺB1ஶ.?0
:@?;@?ऺ4>ऺ=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30 �D?3:9ऺB=,;;0=ऺB477ऺ.,77ऺ7:2ே1@9.ऺB4?3ऺ?30ऺ.:9?09?>ऺऺB1ஶ.?0ऺ
:1ऺ0,.3ऺ7490ऺ஫;=49?ऺ4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.? ?:ऺऺB1ஶ.?0ऺ
?30ऺ�D?3:9ऺ7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺ7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬ற

�1ऺ7:2ே1@9.ீ�:90ऺ4>ऺ;,>>0/யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8ऺB477ऺ-0ऺ429:=0/யऺ-@?ऺ?30ऺ
;=:2=,8ௐ>ऺ0C4?ऺ.:/0ऺB477ऺ>?477ऺ-0ऺ.30.60/ऺ1:=ऺ>@..0>>1@7ऺ.:8;70?4:9ற

�9;@?ऺ�,=,80?0=>ऺ1:=ऺ?30ऺ�D?3:9ऺ49?0=1,.0

input: str
Name of input files
        · a single filename (iaa012wdq_raw.fits)
        · a Python list of filenames
        · a partial filename with wildcards (*raw.fits)
        · filename of an ASN table (*asn.fits)
        · an at-file (@input)
-1: value, optional
        as in minus one, this will make sure only 1
        processor/thread is used during processing,
        otherwise all available are used.
-v: verbose: bool, optional
        Print verbose time stamps?

�:88,9/ऺ�490ऺ�;?4:9>ऺ1:=ऺ?30ऺB1ஶ.?0ऺ0C0.@?,-70

wf3cte.e input [-
options]
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#30ऺ:;?4:9>ऺ49.7@/0஽

-v: verbose
-1: turn off multiprocessing

�,>4.ऺ"?0;>ऺ�9ऺ#30ऺ�#�ऺ�:==0.?4:9

#30ऺ=010=09.0ऺ-4,>ऺ48,20ऺ9,80/ऺ49ऺ?30 30,/0=ऺ60DB:=/ऺ4>ऺ>@-?=,.?0/ऺ1=:8ऺ?30ऺ/,?,ऺBIACFILE 
�,=,80?0=>ऺ1=:8ऺ?30ऺ�#�ऺ;,=,80?0=ऺ?,-70யऺ=010=09.0/ऺ49ऺ?30 30,/0=ऺ60DB:=/யऺ,=0ऺ=0,/ऺ,9/ऺPCTETABऺ
>?:=0/
#30ऺ/,?,ऺ,=0ऺ=01:=8,??0/஽ऺ0,.3ऺ<@,/=,9?ऺ4>ऺ=:?,?0/ऺ>@.3ऺ?3,?ऺ?30ऺ=0,/:@?ऺ,8;ऺ4>ऺ7:.,?0/ऺ,?ऺ?30ऺ7:B0=
701?ऺ:1ऺ ?30ऺ,==,Dறऺ#30ऺ =0:=409?0/ऺ 1:@=ऺ<@,/=,9?>ऺ,=0ऺ ?309ऺ,==,920/ऺ 49?:ऺ,ऺ >49270ऺ஻ஷழவ வள஺ளऺ 48,20௔ऺ ऺ
஫49.7@/492ऺ?30ऺ:A0=>.,9ऺ;4C07>஬ऺB4?3ऺ,8;>ऺ����ऺ49ऺ?3,?ऺ:=/0=றऺ�9ऺ?34>ऺ1:=8,?யऺ?30ऺ;4C07>ऺ,=0ऺ,77ऺ;,=,7707ர
>341?0/ऺ/:B9யऺ?309ऺ>0=4,7ர>341?0/ऺ?:ऺ?30ऺ701?
�9ऺ,//4?4:9,7ऺ-4,>ऺ.:==0.?4:9ऺ 4>ऺ;0=1:=80/ऺ@>492ऺ?30ऺ=0>4/@,7ऺ-4,>ऺ 70A07ऺ80,>@=0/ऺ1:=ऺ0,.3ऺ,8;74140=
1=:8ऺ?30ऺ>?0,/40>?ऺ;4C07>ऺ49ऺ?30ऺ3:=4E:9?,7ऺ:A0=>.,9யऺ?34>ऺA,7@0ऺ4>ऺ?309ऺ>@-?=,.?0/ऺ1=:8ऺ,77ऺ?30ऺ;4C07>ऺ49
0,.3ऺ=0>;0.?4A0ऺ,8;
#30ऺ48,20ऺ4>ऺ8@7?4;740/ऺ-Dऺ?30ऺ2,49ऺ?:ऺ.:9A0=?ऺ?:ऺ070.?=:9>
�#�ऺ.:==0.?4:9ऺAழறளऺ஫ ऺAஶறஸறவऺ,9/ऺ0,=740=஬றऺ#30ऺ-4,>ர>@-?=,.?0/ऺ48,20ऺ.:9?,490/ऺ.:9?=4-@?4:9ऺ1=:8ऺ.,7B1ஶ
=0,/ர9:4>0றऺ#3:>0ऺ=0,/ர9:4>0ऺ௑070.?=:9>௒யऺ3:B0A0=யऺ,=0ऺ2090=,?0/ऺ,?ऺ?30ऺ=0,/:@?ऺ,9/ऺ,=0ऺ9:?ऺ,110.?0/ऺ
-Dऺ�#�ऺ?3@>ऺ?30ऺ-4,>ர>@-?=,.?0/ऺ48,20ऺB,>ऺ>0;,=,?0/ऺ,?ऺ?34>ऺ>?,20ऺ49?:ऺ?B:ऺ.:8;:909?>஽ऺ:90ऺ?3,?ऺB,>ऺ
.:9>4>?09?ऺB4?3ऺ-0492ऺ;@=0ऺ=0,/ர9:4>0ऺ,9/ऺ,9:?30=ऺ?3,?ऺB,>ऺ,ऺ>8::?3ऺA0=>4:9ऺ:1ऺ?30ऺ,>?=:9:84.,7ऺ
>.090றऺ#30ऺ�#�ऺ=0.:9>?=@.?4:9ऺ,72:=4?38ऺ?309ऺ:;0=,?0/ऺ:9ऺ?30ऺ஧>8::?3஧ऺA0=>4:9ऺ:1ऺ?30ऺ>.090யऺ
/0?0=849492ऺB34.3ऺ;=0ர=0,/ர:@?ऺ.3,=20ऺ/4>?=4-@?4:9ऺ.:@7/ऺ-0ऺ�#�ர?=,470/ऺ?:ऺ=0>@7?ऺ49ऺ?30ऺ஧>8::?3஧ऺ
>.090றऺ#30ऺ/4110=09.0ऺ-0?B009ऺ?30>0ऺ?B:ऺ48,20>ऺ4>ऺ,9ऺ0>?48,?0ऺ:1ऺ3:Bऺ�#�ऺ74607Dऺ=0/4>?=4-@?0/ऺ.3,=20ऺ
49ऺ?30ऺ0C;:>@=0றऺ#34>ऺ/4110=09.0ऺB,>ऺ,//0/ऺ?:ऺ?30ऺ:=4249,7ऺ=,Bயऺ@9.:==0.?0/யऺ@9.,74-=,?0/ऺ48,20றऺ
�#�ऺ.:==0.?4:9ऺAவறளऺ஫ ऺAஶறஹறளऺ,9/ऺ7,?0=஬றऺ&3470ऺAழறளऺB:=60/ऺB077ऺ1:=ऺ,ऺ9@8-0=ऺ:1ऺD0,=>யऺ:9.0ऺ?30ऺ.,7B1ஶ
�#�ऺ.:==0.?4:9ऺ-0.,80ऺ7,=20=ऺ?3,9ऺ,ऺ;0=?@=-,?4:9யऺ=0,/ர9:4>0ऺB,>ऺ>429414.,9?7Dऺ,8;74140/ऺ,9/ऺ=0<@4=0/ऺ
,ऺ90Bऺ,;;=:,.3றऺ�9ऺAவறளயऺ;4C07ர?:ர;4C07ऺA,=4,?4:9>ऺ>8,770=ऺ?3,9ऺ?30ऺ-,.62=:@9/ऺ17@.?@,?4:9>ऺ஫:=ऺழளऺ
070.?=:9>யऺB34.30A0=ऺ4>ऺ>8,770=஬ऺ,=0ऺ0>>09?4,77Dऺ@9?:@.30/ऺ-Dऺ?30ऺ=0.:9>?=@.?4:9ऺ,72:=4?38றऺ#30ऺ;09,7?Dऺ
4>ऺ?3,?ऺ?30ऺ1,49?0>?ऺ>:@=.0>ऺB477ऺ9:?ऺ-0ऺ�#�ர.:==0.?0/ऺ,9/ऺ@>0=>ऺB477ऺ900/ऺ?:ऺ,;;7Dऺ:?30=ऺ>?=,?0240>ऺ?:ऺ
.:==0.?ऺ?30ऺ1,49?0>?ऺ80,>@=0809?>றऺ�->0=A0=>ऺ.,9ऺ:A0==4/0ऺ?30ऺ/01,@7?ऺ;0=1:=8,9.0ऺ?:ऺ84?42,?0ऺ?30ऺ
-,.62=:@9/ऺ9:4>0ऺ-Dऺ>0??492ऺ?30ऺ��#�!���ऺ60DB:=/ऺ49ऺ?30ऺ=,Bऺ>.409.0ऺ48,20ऺ30,/0=ऺB4?3ऺ,ऺA,7@0>ऺ
-0?B009ऺஶற஺ஸऺ,9/ऺ஼ற஺ஸऺ070.?=:9>ऺ,9/ऺ ऺB477ऺ@>0ऺ?3,?ऺA,7@0ற.,7B1ஶ
#30ऺ.:==0.?0/ऺ48,20ऺ4>ऺ9:Bऺ=0,/Dऺ?:ऺ.:9?49@0ऺ?3=:@23ऺ?30ऺ=0>?ऺ:1ऺ?30ऺ;4;07490றऺ&309ऺ?30ऺ��!���!!
30,/0=ऺ60DB:=/ऺ 4>ऺ>0?ऺ ?:ऺ��!��!�யऺ ?30ऺ�#�ऺ.:==0.?0/ऺ 48,20ऺB477ऺ-0ऺ/,=6ர>@-?=,.?0/ऺ@>492ऺ?30ऺ/,=6
=010=09.0ऺ1470ऺ=010==0/ऺ?:ऺ49ऺ?30ऺ�!������ऺ30,/0=ऺ60DB:=/ற
�9ऺ ?30ऺ.,>0ऺ:1ऺ,ऺ>@-,==,Dऺ 48,20யऺ ?30ऺ>,80ऺ>?0;>ऺ,=0ऺ;0=1:=80/ऺ,>ऺ,-:A0ऺ,1?0=ऺ ?30ऺ 48,20ऺ3,>ऺ-009
;7,.0/ऺ49?:ऺ?30ऺ.:==0.?ऺ1@77ர1=,80ऺ=010=09.0ऺ;:>4?4:9ऺ>49.0ऺ?30ऺ.:==0.?4:9ऺ4>ऺ/0;09/09?ऺ:9ऺ?30ऺ/4>?,9.0
:1ऺ?30ऺ;4C07>ऺ,B,Dऺ1=:8ऺ?30ऺ=0,/ர:@?ऺ,8;74140=ற

#30ऺ��#�#��ऺ,9/ऺ�72:=4?38ऺ�,=,80?0=>

#30ऺ1:77:B492ऺ,=0ऺ90Bऺ;=48,=Dऺ30,/0=ऺ60DB:=/>ऺ?3,?ऺB477ऺ-0ऺ@;/,?0/ऺ49ऺ?30ऺ/,?,ऺ30,/0=>ऺ/@=492ऺ?30ऺB1ஶ.?0ऺ
>?0;றऺ#30Dऺ,=0ऺ,7>:ऺ>;0.4140/ऺ49ऺ?30 =010=09.0ऺ1470றऺPCTETABऺ

��(&�!� ��"�!��#���
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�#�ே���� 9,80ऺ:1ऺ�#�ऺ,72:=4?38ऺ௃>?=492௅

�#�ே%�! A0=>4:9ऺ9@8-0=ऺ:1ऺ�#�ऺ,72:=4?38ऺ௃>?=492௅

�#���#�ள /,?0ऺ:1ऺ&��ஶல$%�"ऺ49>?,77,?4:9ऺ49ऺ�"#யऺ49ऺ8:/4140/ऺ�@74,9ऺ/,D>ऺ஫���஬

�#���#�ழ =010=09.0ऺ/,?0ऺ:1ऺ�#�ऺ8:/07ऺ;499492யऺ49ऺ8:/4140/ऺ�@74,9ऺ/,D>ऺ஫���஬

��#�#��� 8,Cऺ7092?3ऺ:1ऺ�#�ऺ?=,47

��#�!��� =0,/ர9:4>0ऺ,8;74?@/0ऺ1:=ऺ.74;;492

��#����! 9@8-0=ऺ:1ऺ4?0=,?4:9>ऺ@>0/ऺ49ऺ�#�ऺ1:=B,=/ऺ8:/07492

��#����! 9@8-0=ऺ:1ऺ4?0=,?4:9>ऺ@>0/ऺ49ऺ?30ऺ;,=,7707ऺ?=,9>10=

��#��"�� =0,/ர9:4>0ऺ84?42,?4:9ऺ,72:=4?38

��#�#!"� :A0=ர>@-?=,.?4:9ऺ?3=0>3:7/

��#��!�� �#�ऺ>.,7492ऺ1=,.?4:9ऺ.,7.@7,?0/ऺ1=:8ऺ0C;>?,=?ऺ,9/ऺ@>0/ऺ49ऺ?30ऺ,72:=4?38

��#�!��� ?30ऺ=0,/ர9:4>0ऺ.74;;492ऺ70A07ऺ?:ऺ@>0

��'!��! 8,60ऺ,77:B,9.0ऺ1:=ऺ=0,/:@?ऺ.:>84.ऺ=,D>

#30 =010=09.0ऺ1470ऺ3,>ऺஷऺ0C?09>4:9>யऺ?B:ऺ?,-70>யऺ,9/ऺ?B:ऺ48,20>஽ऺPCTETAB 

Filename: 54l1347ei_cte.fits
No. Name                 Type                 Cards        Dimensions        Format
0         PRIMARY         PrimaryHDU         80                ()
1         QPROF                 BinTableHDU        18                 999R x 4C         ['I', 'J', 'E', '20A']
2         SCLBYCOL        BinTableHDU        22                 8412R x 6C         ['I', 'E', 'E', 'E', 'E', 
'20A']
3         RPROF                 ImageHDU         33                 (999, 100)         float32
4         CPROF                 ImageHDU         33                 (999, 100)         float32

#30ऺ14=>?ऺ0C?09>4:9ऺ74>?>ऺ?30ऺ.3,=20ர?=,;ऺ70A07>றऺ#30ऺ.:7@89>ऺ,=0ऺ=0>;0.?4A07Dऺ?30ऺ?=,;ऺ9@8-0=யऺ?30ऺ.3,=20ர
;,.60?ऺ>4E0ऺ4?ऺ,;;740>ऺ?:ऺ஫49ऺ070.?=:9>஬யऺ,9/ऺ?30ऺ>4E0ऺ:1ऺ?30ऺ?=,;ऺ஫,7>:ऺ49ऺ070.?=:9>஬ற

#30ऺ>0.:9/ऺ0C?09>4:9ऺ.:9?,49>ऺ?30ऺ�#�ऺ>.,7492>ऺ,>ऺ,ऺ1@9.?4:9ऺ:1ऺ.:7@89ऺ9@8-0=றऺ#30=0ऺ,=0ऺஸऺ.:7@89>யऺ0,.3ऺ
B4?3ऺ஻ஷழவऺ070809?>றऺ#30ऺ14=>?ऺ.:7@89ऺ.:9?,49>ऺ?30ऺ49?020=ऺ.:7@89ऺ9@8-0=ऺ49ऺ?30ऺ,8;ऺ=0,/:@?ர,74290/ऺ7,=20ऺ
,==,Dऺ஫=,.஬றऺ#30ऺ:?30=ऺ.:7@89>ऺ.:9?,49ऺ?30ऺ�#�ऺ>.,7492ऺ,;;=:;=4,?0ऺ1:=ऺ?3,?ऺ.:7@89ऺ,?ऺ?30ऺஸழவ?3யऺழளவஷ?3யऺ
ழஸஶஹ?3ऺ,9/ऺவளஷ஻?3ऺ=:B>ऺ=0>;0.?4A07Dற

#30ऺ?34=/ऺ0C?09>4:9ऺ.:9?,49>ऺ?30ऺ/4110=09?4,7ऺ�#�ऺ?=,47ऺ;=:1470ऺ,>ऺ,ऺ1@9.?4:9ऺ:1ऺ.3,=20ऺ70A07ऺ49ऺ?30ऺ1:=8ऺ:1ऺ,9ऺ
48,20ற

#30ऺ1:@=?3ऺ0C?09>4:9ऺ.:9?,49>ऺ?30ऺ.@8@7,?4A0ऺ�#�ऺ?=,47ऺ;=:1470ऺ,>ऺ,ऺ1@9.?4:9ऺ:1ऺ.3,=20ऺ70A07யऺ,7>:ऺ49ऺ?30ऺ1:=8ऺ:1ऺ
,9ऺ48,20ற

�:?0஽ऺ?30ऺ��#�#��ऺ,9/ऺ;4C07ர-,>0/ऺ�#�ர.:==0.?4:9ऺ,72:=4?38ऺB,>ऺ@;/,?0/ऺ49ऺ�;=47ऺவளவழऺ49ऺ ऺAஶறஹறளऺ?:ऺ.,7B1ஶ
84?42,?0ऺ-,.62=:@9/ऺ9:4>0ऺ�ऺ>@88,=Dऺ:1ऺ?30ऺ.3,920ऺ4>ऺ49ऺ ऺB3470ऺ8:=0ऺ"#".�ऺ�0B>70??0=ऺ%:7@80ऺஶ஻யऺ�>>@0ऺழ
/0?,47>ऺ,=0ऺ,A,47,-70ऺ49ऺ றऺऺ&��ஶऺ�"!ऺவளவழரள஼

�@?;@?ऺ�470>

https://www.stsci.edu/contents/newsletters/2021-volume-38-issue-01/evolving-cte-losses-in-wfc3-uvis?Mission=hst&keyword=cte&filterUUID=7b401d2c-07c2-4980-b769-77bc6ebf33ae&filterPage=newsletters&filterName=filter-articles
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2021/WFC3-ISR-2021-09.pdf
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�@?;@?ऺ�470>

�1ऺ?30ऺ@>0=ऺ4>ऺ=@99492ऺ?30ऺ>0;,=,?0 ऺ>?0;ऺ,ऺே=,.ற14?>ऺ1470ऺB477ऺ-0ऺ;=:/@.0/றऺ#34>ऺ4>ऺ?30ऺ>,80ऺ,>ऺ,ऺே=,Bற14?>ऺऺB1ஶ.?0ற0
1470ऺ0C.0;?ऺ?30ऺ�#�ऺ.:==0.?4:9ऺ3,>ऺ-009ऺ,;;740/ऺ?:ऺ?30ऺ/,?,ற

�1ऺ?30 >?0;ऺ4>ऺ>0?ऺ?: ஽ऺPCTECORRऺ ऺPERFORM

&309ऺ?30ऺே=,Bற14?>ऺ1470ऺ09?0=> யऺ9:ऺ49?0=80/4,?0ऺே=,.ற14?>ऺ1470ऺB477ऺ-0ऺ>,A0/ऺ@970>>ऺD:@ऺ>;0.41Dऺ?30ऺரऺ.,7B1ஶ
>ऺ17,2யऺB34.3ऺ49>?=@.?> ?:ऺ>,A0ऺ,77ऺ49?0=80/4,?0ऺ1470>றऺ.,7B1ஶற0ऺ
#30 ;4;07490ऺB477ऺ;=:/@.0ऺ-:?3ऺ�#�ऺ.,74-=,?0/ऺ;=:/@.?>ऺ,9/ऺ9:9ர�#�ऺ.,74-=,?0/ऺ;=:/@.?>றऺ#30ऺऺ.,7B1ஶऺ
�#�ऺ;=:/@.?>ऺ3,A0ऺ,ऺ௏.ௐऺ,?ऺ?30ऺ09/ऺ:1ऺ?304=ऺ0C?09>4:9ऺ9,80>யऺ>@.3ऺ,>ऺே-7.யऺே=,.யऺே.=.யऺே17.யऺ,9/ऺ?30ऺ9:9ர
�#�ऺ.,74-=,?0/ऺ;=:/@.?>ऺ.:9?,49ऺ?30ऺ1,8474,=஽ऺே-7Aயऺே.=5யऺே17?ற

�:?0஽ऺ#30ऺ�#�ऺ.:==0.?4:9ऺ>?0;ऺ@>0>ऺ,77ऺ,A,47,-70ऺ��$>ऺ஫B3470ऺ?30ऺ=0>?ऺ:1ऺ?30ऺ.,74-=,?4:9ऺ>?0;>ऺ/:ऺ9:?஬ற

ஶறஷறவ B1ஶ../ऺ
#34>ऺ=:@?490ऺ;0=1:=8>ऺ?30ऺ494?4,7ऺ;=:.0>>492ऺ>?0;>ऺ1:=ऺ,77ऺ?30ऺ&��ஶऺ$%�"ऺ.3,9907ऺ/,?,றऺ#30>0ऺ>?0;>ऺ,=0஽

DQICORRऺரऺ494?4,74E492ऺ?30ऺ/,?,ऺ<@,74?Dऺ,==,D
ATODCORRऺரऺ;0=1:=8ऺ?30ऺ,ர?:ர/ऺ.:9A0=>4:9ऺ.:==0.?4:9
BLEVCORRऺரऺ>@-?=,.?ऺ?30ऺ-4,>ऺ70A07ऺ1=:8ऺ?30ऺ:A0=>.,9ऺ=024:9
BIASCORRऺரऺ>@-?=,.?ऺ?30ऺ-4,>ऺ48,20
FLSHCORRऺரऺ>@-?=,.?ऺ?30ऺ;:>?ர17,>3ऺ48,20

B1ஶ../ऺ14=>?ऺ>@-?=,.?>ऺ?30ऺ-4,>ऺ,9/ऺ?=48>ऺ?30ऺ:A0=>.,9ऺ=024:9>ऺ1=:8ऺ?30ऺ48,20றऺ�1ऺ,9ऺ,>>:.4,?0/ऺ>0?ऺ:1ऺ$%�"ऺ
:= 48,20>ऺ4>ऺ-0492ऺ;=:.0>>0/யऺ,77ऺ:1ऺ?30ऺ:A0=>.,9ர?=4880/ऺ48,20>ऺ,=0ऺ>09?ऺ?3=:@23ऺCR-SPLITऺ ऺREPEAT-OBSऺ

ऺ?:ऺ-0ऺ.:8-490/ऺ,9/ऺ=0.04A0ऺ.:>84.ர=,Dऺ=050.?4:9றऺ#30ऺ=0>@7?492ऺ.:8-490/ऺ48,20ऺ?309ऺ=0.04A0>ऺ149,7ऺB1ஶ=05
.,74-=,?4:9ऺB4?3 யऺB34.3ऺ49.7@/0>ऺ/,=6ऺ>@-?=,.?4:9ऺ,9/ऺ17,?ऺ1407/492றऺ�1ऺ?30=0ऺ,=0ऺ8@7?4;70ऺ>0?>ऺ:1ऺwf32d ऺCR-

:= 48,20>ऺ49ऺ,9ऺ,>>:.4,?4:9யऺ0,.3ऺ>0?ऺ2:0>ऺ?3=:@23ऺ?30ऺ.D.70ऺ:1 யSPLITऺ ऺREPEAT-OBSऺ ऺB1ஶ../ ऺB1ஶ=05ऺ,9/ऺB1ஶவ/ऺ
;=:.0>>492ற

�97Dऺ?3:>0ऺ>?0;>ऺB4?3ऺ,ऺ>B4?.3ऺA,7@0ऺ:1 49ऺ?30ऺ49;@?ऺ1470>ऺB477ऺ-0ऺ0C0.@?0/யऺ,1?0=ऺB34.3ऺ?30ऺ>B4?.3ऺB477ऺऺPERFORMऺ
-0ऺ>0?ऺ?: 49ऺ?30ऺ.:==0>;:9/492ऺ:@?;@?ऺ1470>றऺCOMPLETEऺ

!@99492ऺB1ஶ../ऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7

from wfc3tools import wf3ccd
wf3ccd(filename)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺB1ஶ../ऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ .,77492ऺ ऺ 1=:8ऺ ,ऺ �@;D?0=ऺ 9:?0-::6யऺ 491:=8,?4:9,7ऺ ?0C?ऺ :@?;@?ऺ 1=:8ऺ ?30ऺ @9/0=7D492ऺB1ஶ../ B1ஶ../ற0
ऺ;=:2=,8ऺB477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ;=49?ऺ,>ऺ?30ऺ.,74-=,?4:9ऺ=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>
-03,A4:=ऺ.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ1@9.?4:9ऺ,>ऺ?30ऺ7:2ே1@9.ऺ60DB:=/ऺ,=2@809?ऺ?:ऺ றऺ�>B1ஶ../
:@?;@?ऺ4>ऺ=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30ऺ ऺ�D?3:9ऺB=,;;0=ऺB477ऺ.,77ऺ7:2ே1@9.ऺB4?3ऺ?30ऺ.:9?09?>B1ஶ../
:1ऺ0,.3ऺ7490ऺ஫;=49?ऺ4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.?ऺ ऺ?:B1ஶ../
?30ऺ�D?3:9ऺ7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺ7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬ற

�1ऺ7:2ே1@9.ீ�:90ऺ4>ऺ;,>>0/யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8ऺB477ऺ-0ऺ429:=0/யऺ-@?ऺ?30ऺ
;=:2=,8ௐ>ऺ0C4?ऺ.:/0ऺB477ऺ>?477ऺ-0ऺ.30.60/ऺ1:=ऺ>@..0>>1@7ऺ.:8;70?4:9ற

�9;@?ऺ;,=,80?0=>ऺ1:=ऺ?30ऺ�D?3:9ऺ49?0=1,.0
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input: str
Name of input files
        · a single filename (iaa012wdq_raw.fits)
        · a Python list of filenames
        · a partial filename with wildcards(*raw.fits)
        · filename of an ASN table (*asn.fits)
        · an at-file (@input)
output: str
        Name of the output FITS file.
dqicorr: str, “PERFORM/OMIT”, optional
        Update the dq array from bad pixel table
atodcorr: str, “PERFORM/OMIT”, optional
        Analog to digital correction
blevcorr: str, “PERFORM/OMIT”, optional
        Subtract bias from overscan regions
biascorr: str, “PERFORM/OMIT”, optional
        Subtract bias image
flashcorr: str, “PERFORM/OMIT”, optional
        Subtract post-flash image
verbose: bool, optional
        Print verbose time stamps?
quiet: bool, optional
        Print messages only to trailer file?

�:88,9/ऺ�490ऺ�;?4:9>ऺ1:=ऺ?30ऺB1ஶ../ऺ0C0.@?,-70

wf32ccd.e input output [-
options]

�9;@?ऺ8,Dऺ-0ऺ,ऺ>49270ऺ14709,80ற
#30ऺ:;?4:9>ऺ49.7@/0஽

-v: verbose
-f: print time stamps
-dqi: udpate the DQ array
-atod: perform gain correction
-blev: subtract bias from 
overscan
-bias: perform bias correction
-flash: remove post-flash image

ஶறஷறஶ B1ஶவ/ऺ
#34>ऺ=:@?490ऺ;0=1:=8>ऺ?30ऺ=08,49492ऺ>0=40>ऺ:1ऺ?,>6>ऺ49ऺ?30ऺ$%�"ऺ;4;07490றऺ#30 ;=48,=Dऺ1@9.?4:9>ऺ49.7@/0஽ऺB1ஶவ/ऺ

DARKCORR஽ऺ/,=6ऺ.@==09?ऺ>@-?=,.?4:9
FLATCORR஽ऺ17,?ர1407/492
PHOTCORR஽ऺ;3:?:80?=4.ऺ60DB:=/ऺ.,7.@7,?4:9>
FLUXCORR஽ऺ;3:?:80?=4.ऺ9:=8,74E,?4:9ऺ:1ऺ?30ऺ$%�"ழऺ,9/ऺ$%�"வऺ.34;>

�97Dऺ?3:>0ऺ>?0;>ऺB4?3ऺ,ऺ>B4?.3ऺA,7@0ऺ:1ऺ��!��!�ऺ49ऺ?30ऺ49;@?ऺ1470>ऺB477ऺ-0ऺ0C0.@?0/யऺ,1?0=ऺB34.3ऺ?30ऺ>B4?.3ऺB477ऺ
-0ऺ>0?ऺ?:ऺ������#�ऺ49ऺ?30ऺ.:==0>;:9/492ऺ:@?;@?ऺ1470>ற
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!@99492ऺB1ஶவ/ऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7

from wfc3tools import wf32d
wf32d(filename)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺB1ஶவ/ऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ.,77492 1=:8ऺ,ऺ�@;D?0=ऺ9:?0-::6யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492ऺB1ஶவ/ऺ ऺB1ஶவ/ற0ऺ
;=:2=,8ऺB477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ;=49?ऺ,>ऺ?30ऺ.,74-=,?4:9ऺ=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>ऺ
-03,A4:=ऺ.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ1@9.?4:9ऺ,>ऺ?30ऺ7:2ே1@9.ऺ60DB:=/ऺ,=2@809?ऺ?: றऺ�>ऺऺB1ஶவ/
:@?;@?ऺ4>ऺ=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30 �D?3:9ऺB=,;;0=ऺB477ऺ.,77ऺ7:2ே1@9.ऺB4?3ऺ?30ऺ.:9?09?>ऺ:1ऺऺB1ஶவ/ऺ
0,.3ऺ7490ऺ஫;=49?ऺ4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.? ?:ऺ?30ऺऺB1ஶவ/ऺ
�D?3:9ऺ7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺ7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬ற

�,=,80?0=>

input: str
Name of input files
        · a single filename (iaa012wdq_raw.fits)
        · a Python list of filenames
        · a partial filename with wildcards (*raw.fits)
        · filename of an ASN table (*asn.fits)
        · an at-file (@input)
output: str
        Name of the output FITS file.
dqicorr: str, “PERFORM/OMIT”, optional
        Update the dq array from bad pixel table
darkcorr: str, “PERFORM/OMIT”, optional
        Subtract the dark image
flatcorr: str, “PERFORM/OMIT”, optional
        Multiply by the flatfield image
shadcorr: str, “PERFORM/OMIT”, optional
        Correct for shutter shading (CCD)
photcorr: str, “PERFORM/OMIT”, optional
        Update photometry keywords in the header
fluxcorr; str, “PERFORM/OMIT”, optional
        Perform chip photometry normalization
verbose: bool, optional
        Print verbose time stamps?
quiet: bool, optional
        Print messages only to trailer file?

�:88,9/ऺ�490ऺ�;?4:9>ऺ1:=ऺ?30ऺB1ஶவ/ऺ0C0.@?,-70

wf32d.e input output [-
options]

�9;@?ऺ8,Dऺ-0ऺ,ऺ>49270ऺ14709,80ற
#30ऺ:;?4:9>ऺ49.7@/0஽
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-v: verbose
-f: print time stamps
-d: debug
-dark: perform dark subtraction
-dqi: update the DQ array
-flat: perform flat correction
-shad: perform shading correction
-phot: perform phot correction

ஶறஷறஷ B1ஶ4=ऺ
#34>ऺ=:@?490ऺ.:9?,49>ऺ,77ऺ?30ऺ49>?=@809?,7ऺ.,74-=,?4:9ऺ>?0;>ऺ1:=ऺ&��ஶऺ�!ऺ.3,9907ऺ48,20>றऺ#30ऺ>?0;>ऺ,=0஽

DQICORRऺரऺ494?4,74E0ऺ?30ऺ/,?,ऺ<@,74?Dऺ,==,D
ZSIGCORRऺரऺ0>?48,?0ऺ?30ऺ,8:@9?ऺ:1ऺ>429,7ऺ49ऺ?30ऺE0=:?3ர=0,/
BLEVCORRऺரऺ>@-?=,.?ऺ?30ऺ-4,>ऺ70A07ऺ1=:8ऺ?30ऺ=010=09.0ऺ;4C07>
ZOFFCORRऺரऺ>@-?=,.?ऺ?30ऺE0=:?3ऺ=0,/ऺ48,20
NLINCORR ரऺ.:==0.?ऺ1:=ऺ/0?0.?:=ऺ9:9ர7490,=ऺ=0>;:9>0
DARKCORR ரऺ>@-?=,.?ऺ?30ऺ/,=6ऺ.@==09?ऺ48,20
PHOTCORRऺரऺ.:8;@?0ऺ?30ऺ;3:?:80?=4.ऺ60DB:=/ऺA,7@0>
UNITCORRऺரऺ.:9A0=?ऺ?:ऺ@94?>ऺ:1ऺ.:@9?ऺ=,?0
CRCORRऺரऺ14?ऺ,..@8@7,?492ऺ>429,7ऺ,9/ऺ4/09?41Dऺ?30ऺ.=ऺ34?>
FLATCORR ரऺ/4A4/0ऺ-Dऺ?30ऺ17,?ர1407/ऺ48,20>ऺ,9/ऺ,;;7Dऺ2,49ऺ.:9A0=>4:9

#30ऺ:@?;@?ऺ48,20>ऺ49.7@/0ऺ?30ऺ.,74-=,?0/ऺ48,20ऺ஫17?ऺ1470஬ऺ,9/ऺ?30ऺ49?0=80/4,?0ऺ8@7?4ர,..@8@7,?0/ऺ=,8;ऺ
48,20ऺ஫48,ऺ1470஬ற

�97Dऺ?3:>0ऺ>?0;>ऺB4?3ऺ,ऺ>B4?.3ऺA,7@0ऺ:1 49ऺ?30ऺ49;@?ऺ1470>ऺB477ऺ-0ऺ0C0.@?0/யऺ,1?0=ऺB34.3ऺ?30ऺ>B4?.3ऺB477ऺऺPERFORM 
-0ऺ>0?ऺ?: 49ऺ?30ऺ.:==0>;:9/492ऺ:@?;@?ऺ1470>றऺCOMPLETE 

!@99492ऺB1ஶ4=ऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7

from wfc3tools import wf3ir
wf3ir(filename)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺB1ஶ4=ऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ.,77492 1=:8ऺ,ऺ�@;D?0=ऺ9:?0-::6யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492 ;=:2=,8ऺऺB1ஶ4=ऺ ऺB1ஶ4=ற0ऺ
B477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ;=49?ऺ,>ऺ?30ऺ.,74-=,?4:9ऺ=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>ऺ-03,A4:=ऺ
.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ1@9.?4:9ऺ,>ऺ?30ऺ7:2ே1@9.ऺ60DB:=/ऺ,=2@809?ऺ?: றऺ�>ऺ:@?;@?ऺ4>ऺऺB1ஶ4=
=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30 �D?3:9ऺB=,;;0=ऺB477ऺ.,77ऺ7:2ே1@9.ऺB4?3ऺ?30ऺ.:9?09?>ऺ:1ऺ0,.3ऺ7490ऺऺB1ஶ4=ऺ
஫;=49?ऺ4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.? ?:ऺ?30ऺ�D?3:9ऺऺB1ஶ4=ऺ
7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺ7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬ற
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�9;@?ऺ�,=,80?0=>ऺ1:=ऺ?30ऺ�D?3:9ऺ49?0=1,.0

input: str
                Name of input files
        · a single filename (iaa012wdq_raw.fits)
        · a Python list of filenames
        · a partial filename with wildcards (*raw.fits)
        · filename of an ASN table (*asn.fits)
        · an at-file (@input)
output: str
                Name of the output FITS file.
verbose: bool, optional
                Print verbose time stamps?
quiet: bool, optional
Print messages only to trailer file?

�:88,9/ऺ�490ऺ�;?4:9>ऺ1:=ऺ?30ऺB1ஶ4=ऺ0C0.@?,-70

wf32ir.e input output [-
options]

�9;@?ऺ8,Dऺ-0ऺ,ऺ>49270ऺ14709,80றऺ#30ऺ:;?4:9>ऺ49.7@/0஽

-v: verbose
-f: print time 
stamps

ஶறஷறஸ B1ஶ=05ऺ
B1ஶ=05யऺ?30ऺ.:>84.ர=,Dऺ=050.?4:9ऺ,9/ऺ48,20ऺ.:8-49,?4:9ऺ?,>6ऺ49 யऺ.:8-490> :=ऺ.,7B1ஶ  CR-SPLITऺ ऺREPEAT-OBSऺ
0C;:>@=0>ऺ49?:ऺ,ऺ>49270ऺ48,20யऺ14=>?ऺ/0?0.?492ऺ,9/ऺ?309ऺ=0;7,.492ऺ17,220/ऺ;4C07>றऺ#30ऺ?,>6ऺ@>0>ऺ?30ऺ>,80ऺ
>?,?4>?4.,7ऺ/0?0.?4:9ऺ,72:=4?38ऺ/0A07:;0/ऺ1:=ऺ��"ऺ஫,.>=05஬யऺ"#�"ऺ஫:.==05஬யऺ,9/ऺ&���வऺ/,?,ऺ஫.==05஬யऺ;=:A4/492ऺ,ऺ
B077ர?0>?0/ऺ,9/ऺ=:-@>?ऺ;=:.0/@=0ற

�4=>?ய ?08;:=,=47Dऺ=08:A0>ऺ?30ऺ>6Dऺ-,.62=:@9/ऺ1=:8ऺ0,.3ऺ49;@?ऺ48,20ऺ஫41ऺ=0<@0>?0/ऺA4,ऺ?30ऺB1ஶ=05ऺ ऺSKYSUB 
;,=,80?0=ऺ49ऺ?30 ஬யऺ@>@,77Dऺ.:8;@?0/ऺ@>492ऺ?30ऺ8:/0ऺ:1ऺ0,.3ऺ48,20றऺ"6Dऺ>@-?=,.?4:9ऺ4>ऺ;0=1:=80/ऺऺCRREJTAB
-01:=0ऺ,9Dऺ>?,?4>?4.,7ऺ.30.6>ऺ,=0ऺ8,/0ऺ1:=ऺ.:>84.ऺ=,D>றऺ�0C?ய .:9>?=@.?>ऺ,9ऺ494?4,7ऺ.:8;,=4>:9ऺ48,20ऺऺB1ஶ=05ऺ
1=:8ऺ0,.3ऺ>6Dர>@-?=,.?0/ऺ0C;:>@=0றऺ#34>ऺ.:8;,=4>:9ऺ48,20ऺ.,9ऺ04?30=ऺ-0ऺ,ऺ80/4,9ரऺ:=ऺ84948@8ரA,7@0ऺ>6Dர
>@-?=,.?0/ऺ48,20ऺ.:9>?=@.?0/ऺ1=:8ऺ,77ऺ?30ऺ49;@?ऺ48,20>யऺ,9/ऺ4?ऺ=0;=0>09?>ऺ?30ऺ௏494?4,7ऺ2@0>>ௐऺ:1ऺ,ऺ.:>84.ர=,Dऺ
1=00ऺ48,20றऺ#30ऺ.:8;,=4>:9ऺ48,20ऺ>0=A0>ऺ,>ऺ?30ऺ-,>4>ऺ1:=ऺ/0?0=849492ऺ?30ऺ>?,?4>?4.,7ऺ/0A4,?4:9ऺ:1ऺ0,.3ऺ;4C07ऺ
B4?349ऺ?30ऺ49;@?ऺ48,20>ற

�ऺ/0?0.?4:9ऺ?3=0>3:7/ऺ4>ऺ?309ऺ.,7.@7,?0/ऺ1:=ऺ0,.3ऺ;4C07ऺ-,>0/ऺ:9ऺ?30ऺ.:8;,=4>:9ऺ48,20஽

ų ऺீऺŲ ௔ऺ9
வऺ ஫9:4>0மA,7@0ல2,49ம஫>.,70௔A,7@0஬ ஬ல#வ

9
வ

B30=0஽

Ųऺ4>ऺ?30ऺ>428,ऺA,7@0ऺ@>0/ऺ,>ऺ?30ऺ/0?0.?4:9ऺ7484?ऺ஫ ஬யSCRSIGMA
9:4>0ऺ4>ऺ?30ऺ=0,/9:4>0ऺ49ऺ��ऺ><@,=0/ऺ,9/ऺ2,49ऺ4>ऺ?30ऺ0ரல��ऺ:1ऺ?30ऺ,8;74140=ऺ@>0/ऺ?:ऺ=0,/ऺ?30ऺ;4C07ய
>.,70ऺ4>ऺ?30ऺ>.,70ऺ1,.?:=ऺ1:=ऺ?30ऺ9:4>0ऺ8:/07ய

#9ऺ4>ऺ?30ऺ0C;:>@=0ऺ?480ऺ1:=ऺ?30ऺ49;@?ऺ48,20யऺ,9/
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#9ऺ4>ऺ?30ऺ0C;:>@=0ऺ?480ऺ1:=ऺ?30ऺ49;@?ऺ48,20யऺ,9/
ऺA,7@0ऺ4>ऺ?30ऺ;4C07ऺA,7@0ऺ஫49ऺ��஬ऺ1=:8ऺ?30ऺ80/4,9ऺ:=ऺ84948@8ऺ.:8-490/ऺ.:8;,=4>:9ऺ48,20றऺ

#30ऺ,.?@,7ऺ/0?0.?4:9ऺ.=4?0=4:9ऺ1:=ऺ,ऺ.:>84.ऺ=,Dऺ4>ऺ/0?0=8490/ऺ,>஽

ńऺீऺ஫஫;4C ऺ்>6D ஬ல# ்80/4,9஬9 9 9
வ

B30=0஽

;4C079ऺ4>ऺ?30ऺ;4C07ऺA,7@0ऺ1=:8ऺ49;@?ऺ48,20ऺ9ய
>6D9ऺ4>ऺ?30ऺ>6Dऺ-,.62=:@9/ऺ:1ऺ48,20ऺ9யऺ,9/

ऺ480/4,9 >ऺ?30ऺ80/4,9ऺ:=ऺ84948@8ऺ;4C07ऺA,7@0ऺ1=:8ऺ?30ऺ.:8;,=4>:9ऺ48,20ற

�1 ?30ऺ;4C07ऺ4>ऺ17,220/ऺ,>ऺ,ऺ.:>84.ऺ=,Dऺ49ऺ?30ऺ49;@?ऺ48,20ௐ>ऺ� ऺ,==,Dऺ,9/ऺ4>ऺ429:=0/ऺB309ऺ48,20>ऺ,=0ऺऺńऺுų9ऺ
>@880/ऺ?:20?30=றऺ"@==:@9/492ऺ;4C07>ऺB4?349ऺ>:80ऺ0C;,9>4:9ऺ=,/4@>ऺ஫ ஬ऺ,=0ऺ8,=60/ऺ,>ऺ௏"����ௐऺ�!!���$"
;4C07>ऺ,9/ऺ,=0ऺ24A09ऺ70>>ऺ>?=49209?ऺ/0?0.?4:9ऺ?3=0>3:7/>ற
&309ऺ,77ऺ49;@?ऺ48,20>ऺ3,A0ऺ-009ऺ;=:.0>>0/யऺ?30ऺA,7@0>ऺ:1ऺ?30ऺ9:9ர=050.?0/ऺ;4C07>ऺ,=0ऺ>@880/ऺ:A0=ऺ,77ऺ49;@?ऺ
48,20>றऺ�,.3ऺ;4C07ऺ49ऺ?30ऺ>@880/ऺ:@?;@?ऺ,==,Dऺ4>ऺ?309ऺ>.,70/ऺ-Dऺ?30ऺ?:?,7ऺ0C;:>@=0ऺ?480஽

B30=0஽

œ9ऺ4>ऺ?30ऺ0C;:>@=0ऺ?480ऺ1:=ऺ48,20ऺ ய9
8 ஫CயD஬ऺ9 4>ऺ?30ऺ8,>6ऺA,7@0ऺ஫ளऺ1:=ऺ=050.?0/ऺ;4C07>யऺழऺ1:=ऺ2::/ऺ/,?,஬ऺ1:=ऺ?30ऺ ர?3ऺ48,20ऺ,?ऺ;4C07ऺ ஬ய9 ஫CயऺD
œऺ4>ऺ?30ऺ?:?,7ऺ0C;:>@=0ऺ?480ऺ஫=02,=/70>>ऺ:1ऺB30?30=ऺ,77ऺ49;@?ऺ48,20>ऺB0=0ऺ@>0/ऺ1:=ऺ?3,?ऺ;,=?4.@7,=ऺ
;4C07஬றऺ#34>ऺ.:==0>;:9/>ऺ?:ऺ?30ऺA,7@0ऺ=0.:=/0/ऺ49ऺ?30ऺ30,/0=ऺ60DB:=/> ,9/ றऺTEXPTIME ऺEXPTIME

#30ऺ1:77:B492ऺ60DB:=/>ऺ,=0ऺ,7>:ऺ/0=4A0/ऺ1=:8ऺ?30ऺA,=4,-70>ऺ49ऺ?34>ऺ0<@,?4:9஽

TEXPTIMEऺீ ீऺ#ऺEXPTIME 
SKYSUM ீ Ȉ >6Dऺ 9 9
REJ_RATE = ஫Ȉ # 8 ஫CயD஬லœ ऺ9ऺ 9 9 ஬ ,A0=,20/ऺ:A0=ऺ,77ऺ;4C07>
NCOMBINE ீऺ9

#30ऺ=08,49492ऺ60DB:=/> ய ,=0ऺ@;/,?0/ऺ-,>0/ऺ:9ऺ?30ऺA,7@0>ऺ.:==0>;:9/492ऺ?:ऺ?30ऺ14=>?ऺ,9/ऺऺEXPSTART ऺEXPEND 
7,>?ऺ49;@?ऺ48,20>யऺ=0>;0.?4A07Dறऺ�9ऺ>@88,=Dயऺ?30ऺ.:>84.ऺ=,Dऺ=050.?4:9ऺ?,>6ऺ>@8>ऺ,77ऺ9:9ர=050.?0/ऺ;4C07ऺA,7@0>யऺ
.:8;@?0>ऺ?30ऺ?=@0ऺ0C;:>@=0ऺ?480ऺ1:=ऺ?3,?ऺ;4C07யऺ,9/ऺ>.,70>ऺ?30ऺ>@8ऺ?:ऺ.:==0>;:9/ऺ?:ऺ?30ऺ?:?,7ऺ0C;:>@=0ऺ?480றऺ
#30ऺ149,7ऺ>.,70/யऺ.70,90/ऺ;4C07ऺ4>ऺB=4??09ऺ?:ऺ?30ऺ.:8;,=4>:9ऺ48,20ऺ?:ऺ-0ऺ@>0/ऺ1:=ऺ?30ऺ90C?ऺ4?0=,?4:9றऺ#34>ऺ
;=:.0>>ऺ4>ऺ?309ऺ=0;0,?0/ऺB4?3ऺ49.=0,>4927Dऺ>?=49209?ऺ/0?0.?4:9ऺ?3=0>3:7/>யऺ,>ऺ>;0.4140/ऺ-D றऺ SCRSIGMA

�:>84.ऺ!,Dऺ!050.?4:9ऺ#,-70

B1ஶ=05ऺ@>0>ऺ?30ऺ�:>84.ऺ!,Dऺ!050.?4:9ऺ;,=,80?0=ऺ?,-70ऺ஫ ஬ऺ?:ऺ/0?0=8490ऺ?30ऺ9@8-0=ऺ:1ऺ4?0=,?4:9>ऺ1:=ऺCRREJTAB
.:>84.ர=,Dऺ=050.?4:9யऺ?30ऺ>428,ऺ70A07>ऺ?:ऺ@>0ऺ1:=ऺ0,.3ऺ4?0=,?4:9யऺ,9/ऺ?30ऺ>;477ऺ=,/4@>ऺ?:ऺ@>0ऺ/@=492ऺ/0?0.?4:9றऺ
#34>ऺ,77:B>ऺ?30ऺ=050.?4:9ऺ;=:.0>>ऺ?:ऺ-0ऺ?@90/ऺ?:ऺ0,.3ऺ/0?0.?:=ऺ,9/ऺ:->0=A,?4:9யऺB4?3ऺ>@4?,-70ऺ/01,@7?>ऺ-0492ऺ
,;;740/ऺ/@=492ऺ;4;07490ऺ;=:.0>>492றऺ�->0=A0=>ऺ8,Dऺ1490ர?@90ऺ?30ऺ.:>84.ர=,Dऺ=050.?4:9ऺ;,=,80?0=>ऺB309ऺ
8,9@,77Dऺ=0;=:.0>>492ऺ/,?,ऺB4?3 -Dऺ0/4?492ऺ?30 றऺB1ஶ=05ऺ ऺCRREJTAB
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#30 =010=09.0ऺ1470ऺ.:9?,49>ऺ?30ऺ-,>4.ऺ;,=,80?0=>ऺ90.0>>,=Dऺ1:=ऺ;0=1:=8492ऺ.:>84.ர=,Dऺ=050.?4:9றऺऺCRREJTABऺ
#30ऺ.:7@89ऺ9,80>ऺ,9/ऺ/01,@7?ऺA,7@0>ऺ1:=ऺ?30 ,=0ऺ24A09ऺ49 றऺ#30ऺ,;;=:;=4,?0ऺ=:Bऺ4>ऺऺCRREJTAB ऺ#,-70ऺஶறஹ
>070.?0/ऺ-,>0/ऺ:9ऺ?30ऺ.34;ऺ-0492ऺ;=:.0>>0/ऺ஫ ஬யऺ?30ऺ9@8-0=ऺ:1ऺ48,20>ऺ49?:ऺB34.3ऺ?30ऺ0C;:>@=0ऺB,>ऺCCDCHIP
>;74?ऺ஫ ஬யऺ,9/ऺ?30ऺ0C;:>@=0ऺ?480ऺ:1ऺ0,.3 48,20ऺ஫ ஬றऺ�1ऺ,9ऺ0C,.?ऺ8,?.3ऺ4>ऺ9:?ऺ1:@9/ऺCR-SPLIT ऺCR-SPLITऺ MEANEXP
1:=ऺ?30ऺ0C;:>@=0ऺ?480யऺ?30ऺ?,-70ऺ=:BऺB4?3ऺ?30ऺ.7:>0>?ऺA,7@0ऺ4>ऺ@>0/றऺ�1ऺ?30 A,7@0ऺ:1ऺ?30ऺ49;@?ऺ48,20>ऺऺCR-SPLITऺ
0C.00/>ऺ?30ऺA,7@0>ऺ49ऺ?30ऺ?,-70யऺ?30ऺ?,-70ऺ=:BऺB4?3ऺ?30ऺ7,=20>? A,7@0ऺB477ऺ-0ऺ@>0/றऺ#30ऺ>6Dऺ14??492ऺऺCR-SPLITऺ
,72:=4?38ऺ4>ऺ.:9?=:770/ऺ-Dऺ?30ऺ;,=,80?0= யऺB34.3ऺ.,9ऺ3,A0ऺA,7@0>ऺ:1ऺ௏8:/0ௐயऺ௏80,9ௐऺ:=ऺ௏9:90ௐறऺ#30ऺऺSKYSUB
௏494?4,7ऺ2@0>>ௐऺ48,20ऺ4>ऺ.=0,?0/ऺ@>492ऺ?30ऺ80/4,9ऺ:=ऺ84948@8ऺA,7@0ऺ:1ऺ?30ऺ49;@?ऺ0C;:>@=0>யऺ,>ऺ>;0.4140/ऺ-Dऺ
?30ऺA,7@0ऺ:1 றऺINITGUES

�:>84.ர=,Dऺ/0?0.?4:9ऺ=0<@4=0>ऺ?30ऺ>;0.414.,?4:9ऺ:1ऺ,ऺ?3=0>3:7/ऺ,-:A0ऺB34.3ऺ,ऺ;4C07ऺA,7@0ऺ4>ऺ.:9>4/0=0/ऺ,ऺ
.:>84.ऺ=,Dறऺ#34>ऺ?3=0>3:7/ऺB,>ऺ/01490/ऺ,-:A0ऺ,9/ऺ@>0>ऺ?30ऺ>428,ऺ=050.?4:9ऺ?3=0>3:7/>றऺ#30>0ऺ>428,>ऺ
.:==0>;:9/ऺ?:ऺ?30 ऺ.:7@89ऺA,7@0>ऺ49ऺ?30 1470ற 4>ऺ,ऺ8@7?4;74.,?4A0ऺ?0=8ऺ஫49ऺऺ SCRSIGMA ऺCRREJTAB ऺSCALENSE 
;0=.09?஬ऺ1:=ऺ?30ऺ9:4>0ऺ8:/07ऺ,9/ऺ4>ऺ24A09ऺ,>ऺ>.,70ऺ49ऺ?30ऺ?3=0>3:7/ऺ0<@,?4:9ऺ,-:A0றऺ#34>ऺ?0=8ऺ.,9ऺ-0ऺ@>01@7ऺ
B309ऺ?30ऺ;:49?492ऺ:1ऺ?30ऺ?070>.:;0ऺ3,>ऺ.3,920/ऺ-Dऺ,ऺ>8,77ऺ1=,.?4:9ऺ:1ऺ,ऺ;4C07ऺ-0?B009ऺ48,20>றऺ$9/0=ऺ>@.3ऺ
.4=.@8>?,9.0>யऺ?30ऺ@9/0=>,8;7492ऺ:1ऺ?30ऺ48,20ऺ-Dऺ?30ऺ/0?0.?:=ऺB477ऺ.,@>0ऺ>?,=>ऺ?:ऺ-0ऺ84>?,6097Dऺ=050.?0/ऺ,>ऺ
.:>84.ऺ=,D>ऺ41ऺ,ऺ>.,70ऺ9:4>0ऺ?0=8ऺ4>ऺ9:?ऺ49.7@/0/றऺ#34>ऺ4>ऺ,ऺ.=@/0ऺ-@?ऺ0110.?4A0ऺ>?0;ऺ?,609ऺ?:ऺ>,?4>1Dऺ?30ऺ8,C48ऺ
:1ऺ௏/:ऺ9:ऺ3,=8ௐறऺ�:B0A0=யऺ1:=ऺ.,>0>ऺ49ऺB34.3ऺ?30=0ऺ3,A0ऺ-009ऺ9:ऺ48,20ர?:ர48,20ऺ:11>0?>ऺ:=ऺ?30ऺ48,20ऺ4>ऺ
7:.,77DऺB077ர>,8;70/யऺ?34>ऺB477ऺ@9/@7Dऺ-4,>ऺ,2,49>?ऺ=050.?492ऺ.:>84.ऺ=,D>ற

�4C07>ऺB4?349ऺ,ऺ24A09ऺ=,/4@>ய யऺ:1ऺ,ऺ.:>84.ऺ=,DऺB477ऺ,7>:ऺ-0ऺ?=0,?0/ऺ,>ऺ.:>84.ऺ=,D>றऺ�ऺ70>>ऺ>?=49209?ऺऺCRRADIUS
=050.?4:9ऺ?3=0>3:7/ய யऺ.,9ऺ-0ऺ@>0/ऺ1:=ऺ/0?0.?492ऺ;4C07>ऺ,/5,.09?ऺ?:ऺ,ऺ.:>84.ऺ=,Dறऺ�>ऺ1:= யऺCRTHRESH ऺ SCRSIGMA ऺ

4>ऺ,7>:ऺ24A09ऺ,>ऺ,ऺ>428,ऺA,7@0றऺ�1 4>ऺ0C.00/0/யऺ;4C07>ऺB4?349ऺ?30ऺ/01490/ऺ=,/4@>ऺ:1ऺ?30ऺCRTHRESH ऺCRTHRESH 
.:>84.ऺ=,DऺB477ऺ,7>:ऺ-0ऺ17,220/றऺ�77ऺ;4C07>ऺ/0?0=8490/ऺ?:ऺ-0ऺ,110.?0/ऺ-Dऺ,ऺ.:>84.ऺ=,DऺB477ऺ3,A0ऺ?304=ऺ� ऺA,7@0>ऺ
>0?ऺ?:ऺ஻ழ஼வயऺ,>ऺ/0>.=4-0/ऺ49 றऺ#,-70ऺஶறஹ

�:7@89>ऺ49ऺ?30ऺ.:>84.ர=,Dऺ=050.?4:9ऺ;,=,80?0=ऺ?,-70ற#,-70ऺஶறஹ஽ऺ

�:7@89ऺ�,80 �01,@7?ऺ%,7@0 �:9?09?>

�!"���# ர �@8-0=ऺ:1ऺ0C;:>@=0>ऺ49?:ऺB34.3ऺ:->0=A,?4:9ऺB,>ऺ>;74?

������� ர �34;ऺ?:ऺB34.3ऺ?34>ऺ.:9A0=>4:9ऺ,;;740>

�����'� ர �A0=,20ऺ0C;:>@=0ऺ?480ऺ஫>0.஬ऺ1:=ऺ0,.3ऺ48,20

"�����"� ஶளறள �@7?4;74.,?4A0ऺ?0=8ऺ஫49ऺ;0=.09?஬ऺ1:=ऺ?30ऺ9:4>0ऺ8:/07

���#�$�" 84948@8 �0?3:/ऺ1:=ऺ.:8;@?492ऺ494?4,7ர2@0>>ऺ48,20ऺ஫84948@8யऺ80/4,9஬

"�("$� 8:/0 "6Dऺ14??492ऺ,72:=4?38ऺ஫8:/0யऺ9:90஬

�!"����" ஹறஸயऺஸறஸயऺஷறஸ !050.?4:9ऺ?3=0>3:7/>ऺ஫>428,஬

�!!���$" வறழ !,/4@>ऺ஫49ऺ;4C07>஬ऺ1:=ऺ;=:;,2,?492ऺ.:>84.ऺ=,D

�!#�!�"� ளறஸஸஸஸ �=:;,2,?4:9ऺ1,.?:=

������� ஶ஼ �,?,ऺ<@,74?Dऺ1470ऺ-4?>ऺ?:ऺ=050.?

�!��"� D0> �7,2ऺ�!ர=050.?0/ऺ;4C07>ऺ49ऺ49;@?ऺ1470>ூ
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!@99492ऺB1ஶ=05ऺ1=:8ऺ,ऺ;D?3:9ऺ?0=849,7

from 
wfc3tools
 import 
wf3rej
wf3rej(
filename
)

�4>;7,D492ऺ:@?;@?ऺ1=:8ऺB1ஶ=05ऺ49ऺ,ऺ�@;D?0=ऺ�:?0-::6

&309ऺ.,77492 1=:8ऺ,ऺ�@;D?0=ऺ9:?0-::6யऺ491:=8,?4:9,7ऺ?0C?ऺ:@?;@?ऺ1=:8ऺ?30ऺ@9/0=7D492 ;=:2=,8ऺऺ ऺB1ஶ=05 ऺ ऺB1ஶ=05
B477ऺ-0ऺ;,>>0/ऺ?3=:@23ऺ;=49?ऺ,>ऺ?30ऺ.,74-=,?4:9ऺ=@9>ऺ-Dऺ/01,@7?யऺ,9/ऺ>3:Bऺ@;ऺ49ऺ?30ऺ@>0=ௐ>ऺ.077றऺ#34>ऺ-03,A4:=ऺ
.,9ऺ-0ऺ.@>?:84E0/ऺ-Dऺ;,>>492ऺD:@=ऺ:B9ऺ1@9.?4:9ऺ,>ऺ?30ऺ7:2ே1@9.ऺ60DB:=/ऺ,=2@809?ऺ?: றऺ�>ऺ:@?;@?ऺ4>ऺऺB1ஶ=05
=0,/ऺ1=:8ऺ?30ऺ@9/0=7D492ऺ;=:2=,8யऺ?30 �D?3:9ऺB=,;;0=ऺB477ऺ.,77ऺ7:2ே1@9.ऺB4?3ऺ?30ऺ.:9?09?>ऺ:1ऺ0,.3ऺ7490ऺऺ ऺB1ஶ=05
஫;=49?ऺ4>ऺ,9ऺ:-A4:@>ऺ.3:4.0ऺ1:=ऺ,ऺ7:2ऺ1@9.?4:9யऺ-@?ऺ?34>ऺ,7>:ऺ;=:A4/0>ऺ,ऺB,Dऺ?:ऺ.:990.? ?:ऺ?30ऺ�D?3:9ऺऺ ऺB1ஶ=05
7:22492ऺ>D>?08ऺ-Dऺ;,>>492ऺ?30ऺ7:22492ற/0-@2ऺ1@9.?4:9ऺ:=ऺ>4847,=஬ற

�9;@?ऺ�,=,80?0=>ऺ1:=ऺ?30ऺ�D?3:9ऺ49?0=1,.0

input : str, Name of input files
        · a single filename (iaa012wdq_raw.fits)
        · a Python list of filenames
        · a partial filename with wildcards (\*raw.fits)
        · filename of an ASN table (\*asn.fits)
        · an at-file (@input)
output: string
        Name of the output FITS file.
crrejtab: string
        reference file name
scalense: string
        scale factor applied to noise
initgues: string
        intial value estimate scheme (min|med)
skysub: string
        how to compute the sky (none|mode|mean)
crsigmas: string
        rejection levels in each iteration
crradius: float
        cosmic ray expansion radius in pixels
crthresh: float
        rejection propagation threshold
badinpdq: int
        data quality flag bits to reject
crmask: bool
        flag CR in input DQ imageS?
shadcorr: bool
        perform shading shutter correction?
verbose: bool, optional
        Print verbose time stamps?
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�:88,9/ऺ�490ऺ�;?4:9>ऺ1:=ऺ?30ऺB1ஶ=05ऺ0C0.@?,-70

wf3rej.e input output [-
options]

�9;@?ऺ.,9ऺ-0ऺ,ऺ>49270ऺ1470ற
#30ऺ:;?4:9>ऺ49.7@/0஽

        t: print the timestamps
        v: verbose
        shadcorr: perform shading shutter correction?
        crmask: flag CR in input DQ images?
        table <filename>: the crrejtab filename
        scale <number>: scale factor for noise
        init <med|min>: initial value estimate scheme
        sky <none|median|mode>: how to compute sky
        sigmas: rejection leves for each iteration
        radius <number>: CR expansion radius
        thresh <number> : rejection propagation threshold
        pdq <number>: data quality flag bits to reject

ஶறஸऺ�,9@,7ऺ!0.,74-=,?4:9ऺ:1ऺ&��ஶऺ�,?,
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ஶறஸऺ�,9@,7ऺ!0.,74-=,?4:9ऺ:1ऺ&��ஶऺ�,?,

ஶறஸறழऺ!0<@4=0809?>ऺ1:=ऺ�,9@,7ऺ!0.,74-=,?4:9
ஶறஸறவऺ.,7B1ஶऺ�C,8;70>ऺऺऺ

ஶறஸறழऺ!0<@4=0809?>ऺ1:=ऺ�,9@,7ऺ!0.,74-=,?4:9

!0?=40A492ऺ":1?B,=0ऺ,9/ऺ�9;@?ऺ�,?,ऺ�470>

�,?,ऺ=0?=40A0/ऺ1=:8ऺ��"#ऺ஫�,=-,=,ऺ�றऺ�46@7>64ऺ�=.34A0ऺ1:=ऺ";,.0ऺ#070>.:;0>஬யऺA4,ऺ?30ऺ :=ऺ?30ऺ�:=?,7ऺ >0,=.3ऺ
யऺB477ऺ3,A0ऺ-009ऺ;=:.0>>0/ऺB4?3ऺ?30ऺ8:>?ऺ@;ர?:ர/,?0ऺ.,74-=,?4:9ऺ=010=09.0ऺ1470>ऺ,9/ऺ>:1?B,=0றऺ1:=8

�0A0=?3070>>யऺ>:80ऺ@>0=>ऺ8,DऺB4>3ऺ?:ऺ=0;=:.0>>ऺ0C4>?492ऺ&��ஶऺ:->0=A,?4:9>ऺB4?3ऺ0ற2றऺ,7?0=9,?4A0ऺ=010=09.0ऺ
1470>றऺऺ#:ऺ/:ऺ>:யऺ?30ऺ1:77:B492ऺ8@>?ऺ-0ऺ,A,47,-70ऺ:9ऺ?304=ऺ>D>?08஽

":1?B,=0ऺ1:=ऺ/,?,ऺ;=:.0>>492ऺ஫/4>?=4-@?0/ऺ49ऺ?30ऺ ऺ;,.6,20஬�>?=:.:9/,
!010=09.0ऺ1470>ऺ8,Dऺ-0ऺ:-?,490/ऺ1=:8ऺ யऺ,>ऺ/0>.=4-0/ऺ49 ற�!�" ऺ"0.?4:9ऺஶறழறஷ
$9.,74-=,?0/ऺ஫=,B஬ऺ/,?,ऺ1470>ऺ1=:8ऺ��"#
�9Dऺ,>>:.4,?4:9ऺ?,-70>ऺ?3,?ऺ/0>.=4-0ऺ:->0=A,?4:9ऺ>0?>ற

"0??492ऺ?30ऺ�,?3ऺ?:ऺ!010=09.0ऺ�470>

�01:=0ऺ ,9Dऺ =0.,74-=,?4:9ऺ .,9ऺ -0ऺ /:90யऺ ?30ऺ @>0=ऺ 8@>?ऺ /01490ऺ ,ऺ 7:.,7ऺ /4=0.?:=Dऺ .:9?,49492ऺ ?30ऺ .,74-=,?4:9
=010=09.0ऺ1470>றऺ�:=ऺ&��ஶயऺ ?34>ऺ/4=0.?:=Dऺ 4>ऺ=010==0/ऺ?:ऺ,>ऺ ௏ ௐறऺ#30ऺ=,Bऺ48,20ऺ30,/0=>ऺ,7=0,/Dऺ.:9?,49ऺ?304=01
,;;=:;=4,?0ऺ60DB:=/>ऺ?3,?ऺ74>?ऺ?30ऺ=010=09.0ऺ1470ऺ9,80>ऺ?3,?ऺB0=0ऺ,>>4290/ऺ/@=492ऺ"#".�ऺ;4;07490ऺ;=:.0>>492ற
#30ऺ@>0=ऺ8@>?ऺ>48;7Dऺ/01490ऺ?30ऺ7:.,?4:9ऺ:1ऺ?30ऺ௏ ௐऺ/4=0.?:=Dऺ49ऺ?304=ऺ$94Cऺ09A4=:9809?஽4=01

setenv iref /mydisk
/myiref/

�1ऺ0C0.@?0/ऺ1=:8ऺ?30ऺ.:88,9/ऺ7490யऺ ?34>ऺ>0?@;ऺ8@>?ऺ-0ऺ/:90ऺ 49ऺ?30ऺ>,80ऺB49/:Bऺ49ऺB34.3ऺ;D?3:9ऺB477ऺ-0
>?,=?0/றऺ஫"0??492ऺ௏ ௐऺ1=:8ऺB4?349ऺ;D?3:9ऺB477ऺ9:?ऺB:=6யऺ0A09ऺ?3:@23ऺ>@->0<@09?7Dऺ?D;492ऺ௏ ௐऺB:@7/4=01 >3:Bऺ4=01
>@220>?ऺ4?ऺ8423?ற஬ऺ�:=ऺ.:9A09409.0யऺ?34>ऺ>0?@;ऺ.:88,9/ऺ.,9ऺ-0ऺ,//0/ऺ?:ऺ?30ऺப ऺ1470யऺ>:ऺ?3,?ऺ?30ऺப பற>0?09Aப 4=01
09A4=:9809?ऺ A,=4,-70ऺ B477ऺ ,7B,D>ऺ -0ऺ /01490/றऺ #30ऺ ௏ ௐऺ 09A4=:9809?ऺ A,=4,-70ऺ 4>ऺ =0<@4=0/ऺ B30?30=4=01
=0;=:.0>>492ऺ?3=:@23ऺ;D?3:9ऺ:=ऺ1=:8ऺ?30ऺ�"ऺ.:88,9/ऺ7490ற

�9ऺ,7?0=9,?0ऺ80?3:/ऺ:1ऺ,..0>>492ऺ&��ஶऺ=010=09.0ऺ1470>ऺ4>ऺ>3:B9ऺ49ऺ,ऺ90Bऺ;D?3:9ऺ?@?:=4,7ऺ49ऺ றऺ�9"0.?4:9ऺஶறஸறவ
ऺ?34>ऺ0C,8;70யऺ?30ऺ-0>?ऺ&��ஶऺ=010=09.0ऺ1470> 1:=ऺ,ऺ24A09ऺ>0?ऺ:1ऺ49;@?ऺ48,20>ऺ,=0ऺ=0?=40A0/ऺ/4=0.?7Dऺ1=:8ऺ�!�"

,9/ऺ;7,.0/ऺ49ऺ,ऺ 7:.,7ऺ ப ऺ/4=0.?:=Dறऺ ऺ#30ऺ9:?0-::6ऺ>3:B>ऺ3:Bऺ?:ऺ@;/,?0ऺ?30ऺ30,/0=ऺ60DB:=/>ऺ?:.=/>ே.,.30லப
;:49?ऺ?:ऺ?30>0ऺ90Bऺ=010=09.0ऺ1470>ऺ,9/ऺ>0?>ऺ?30ऺப பऺ09A4=:9809?ऺA,=4,-70ऺ1:=ऺ>@->0<@09?ऺ ऺ;=:.0>>492ற4=01 .,7B1ஶ

https://mast.stsci.edu/portal/Mashup/Clients/Mast/Portal.html
https://archive.stsci.edu/hst/search.php
https://archive.stsci.edu/hst/search.php
https://astroconda.readthedocs.io/en/latest/
https://hst-crds.stsci.edu/
https://hst-docs.stsci.edu/display/WFC3DHB/3.1+The+calwf3+Data+Processing+Pipeline%23id-3.1Thecalwf3DataProcessingPipeline-3.1.4
https://hst-docs.stsci.edu/pages/viewpage.action?pageId=45614622
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"070.?492ऺ�,74-=,?4:9ऺ"B4?.30>

#30ऺ��"#ऺ ऺ�,?,ऺ�=:.0>>492ऺ@>0>ऺ?30ऺ8:>?ऺ@;ர?:ர/,?0ऺ.,74-=,?4:9ऺ=010=09.0ऺ1470>ऺ-Dऺ/01,@7?றऺ �9ऺ:=/0=ऺ?:�"#
@>0ऺ9:9ர/01,@7?ऺ=010=09.0ऺ1470>யऺ8,9@,7ऺ=0.,74-=,?4:9ऺ4>ऺ=0<@4=0/ऺ,9/ऺ49ऺ?34>ऺ.,>0யऺ?30ऺ.,74-=,?4:9ऺ=010=09.0ऺ1470
60DB:=/>ऺB477ऺ900/ऺ?:ऺ-0ऺ@;/,?0/ऺ8,9@,77Dऺ49ऺ?30ऺ=,Bऺ/,?,ऺ1470>ऺB4?3ऺ?30ऺ/0>4=0/ऺ1470ऺ9,80>ऺ-01:=0ऺ=@99492ऺ

றऺ �9ऺ ,//4?4:9யऺ ?30ऺ @>0=ऺ .,9ऺ .3::>0ऺ ?:ऺ .3,920ऺ B34.3ऺ .,74-=,?4:9ऺ >?0;>ऺ ,=0ऺ ;0=1:=80/ऺ -D -D.,7B1ஶ ऺ .,7B1ஶऺ
=0>0??492ऺ ?30ऺA,7@0>ऺ:1ऺ ?30ऺ.,74-=,?4:9ऺ>B4?.3ऺ60DB:=/>றऺ#30>0ऺ60DB:=/>ऺ,=0ऺ 74>?0/ऺ 49 ,7:92ऺB4?3ऺ ऺ#,-70ऺஶற஺
?304=ऺ/01,@7?ऺA,7@0>ऺ,>ऺ@>0/ऺ49ऺ?30ऺ"#".�ऺ;4;07490றऺ#:ऺ.3,920ऺ?30ऺA,7@0>ऺ:1ऺ,9Dऺ:1ऺ?30ऺ60DB:=/ऺ>B4?.30>யऺ,ऺ��#"
60DB:=/ऺ0/4?:=ऺ>@.3ऺ,>ऺ?30ऺ;D?3:9ऺ;,.6,20ऺ ऺ8,Dऺ-0ऺ@>0/ற,>?=:;Dற4:ற14?>

from astropy.io import fits
fits.setval(‘myfile_raw.fits’, keyword= ‘DARKCORR’, value= ‘OMIT’, 
ext=0)

�,74-=,?4:9ऺ>B4?.3ऺ,9/ऺ/01,@7?ऺ>0??492>ற#,-70ऺஶற஺஽ऺ

"&�#�� ��"�!��#��� �!�#�!��

PCTECORR �0=1:=8ऺ�#�ऺ.:==0.?4:9ऺ஫$%�"஬ DEFAULT = ‘PERFORM’ (cte-corrected) else 
'OMIT'(non-cte-corrected)

DQICORR �,?,ऺ @,74?Dऺ�==,Dऺ�94?4,74E,?4:9 DEFAULT = ‘PERFORM’

ATODCORR �9,7:2ர?:ர�424?,7ऺ�:==0.?4:9 DEFAULT = ‘OMIT’

ZSIGCORR )0=:ர=0,/ऺ"429,7ऺ�:==0.?4:9ऺ஫�!஬ DEFAULT = ‘PERFORM’

BLEVCORR ���ऺ�A0=>.,9ऺ!024:9ऺ"@-?=,.?4:9ऺ
஫$%�"஬

!010=09.0ऺ�4C07ऺ�4,>ऺ�:==0.?4:9ऺ஫�!஬

DEFAULT = ‘PERFORM’

BIASCORR �4,>ऺ�8,20ऺ"@-?=,.?4:9ऺ஫$%�"஬ DEFAULT = ‘PERFORM’

FLSHCORR �:>?ர17,>3ऺ�8,20ऺ"@-?=,.?4:9ऺ஫$%�"஬ If FLASHLVL > 0 then ‘PERFORM’ else ‘OMIT’

CRCORR $%�"ऺ�:>84.ऺ!,Dऺ!050.?4:9஽ If CRSPLIT or NRPTEXP > 1 then 'PERFORM’, 
else ‘OMIT’

�!ऺ�:>84.ऺ!,Dऺ!050.?4:9஽ DEFAULT = ‘PERFORM’  (else 'OMIT' for scan 
observations)

ZOFFCORR )0=:ர=0,/ऺ�8,20ऺ"@-?=,.?4:9ऺ஫�!஬ DEFAULT = ‘PERFORM’

NLINCORR �:9ர7490,=4?Dऺ�:==0.?4:9ऺ஫�!஬ DEFAULT = ‘PERFORM’

DARKCORR �,=6ऺ�8,20ऺ"@-?=,.?4:9 DEFAULT = ‘PERFORM’

FLATCORR �7,?ர�407/ऺ�:==0.?4:9 DEFAULT = ‘PERFORM’

SHADCORR "3@??0=ऺ"3,/492ऺ�:==0.?4:9ऺ஫$%�"஬ DEFAULT = ‘OMIT’

UNITCORR $94?>ऺ�:9A0=>4:9ऺ஫�!஬ DEFAULT = ‘PERFORM’
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PHOTCORR �3:?:80?=4.ऺ�=:.0>>492 DEFAULT = ‘PERFORM’

FLUXCORR �3:?:80?=4.ऺ 9:=8,74E,?4:9ऺ :1ऺ ?30
?B:ऺ$%�"ऺ.34;>

DEFAULT = ‘PERFORM’

RPTCORR !0;0,?ர�->ऺ�=:.0>>492ऺ஫�!஬ If NRPTEXP > 1 then ‘PERFORM’, else ‘OMIT’

EXPSCORR �@77ऺ.,74-=,?4:9ऺ:1ऺ49/4A4/@,7ऺ
0C;:>@=0>ऺ49ऺ,9ऺ,>>:.4,?4:9

DEFAULT = ‘PERFORM’

DRIZCORR �=4EE70ऺ�=:.0>>492 DEFAULT = ‘PERFORM’

ஶறஸறவ .,7B1ஶऺ�C,8;70>ऺऺऺऺ
�:.@809?,?4:9ऺ1:=ऺ?30ऺ ऺ>:1?B,=0ऺ4>ऺ;=:A4/0/ऺ,?ऺ யऺB4?3ऺA0=>4:9ऺ34>?:=Dऺ,A,47,-70ऺ:9ऺ?30ऺ.,7B1ஶ =0,/?30/:.> "#".�

ऺ:=ऺ றऺ$>0=>ऺ8,Dऺ=0;=:.0>>ऺ04?30=ऺ,ऺ>49270ऺ!�&ऺ48,20யऺ,9ऺ48,2024?3@-ऺ=0;:>4?:=D =0,/?30/:.>ऺ>:1?B,=0ऺ34>?:=D
,>>:.4,?4:9யऺ:=ऺ,ऺ74>?ऺ:1ऺ=,Bऺ1470>஽

�ऺ>49270ऺ!�&ऺ0C;:>@=0ऺऺऺऺऺऺऺ

from wfc3tools import calwf3
calwf3(‘ibohbfb9q_raw.fits’)

�9ऺ48,20ऺ,>>:.4,?4:9ऺ஫�"�஬

calwf3(‘ibohbf040_asn.fits)

�ऺ74>?ऺ:1ऺ!�&ऺ1470>ऺ஫9:?ऺ;,=?ऺ:1ऺ,9ऺ�"�஬

import glob
for raws in glob.glob('ibohbf*_raw.fits'):
    calwf3(raws)

�ऺ90B ;=:A4/0> =0;=:.0>>492ऺ0C,8;70>ऺ?:ऺ48;=:A0ऺ.,74-=,?0/ऺ&��ஶல�!ऺ48,20>ऺ ऺ?@?:=4,7ऺ&��ஶऺ9:?0-::6 ऺ.,7B1ஶऺ
,110.?0/ऺ-Dऺ?480ரA,=4,-70ऺ-,.62=:@9/றऺ#30ऺ9:?0-::6ऺ>3:B>ऺ3:Bऺ?:ऺ/4,29:>0ऺ48,20>ऺB4?3ऺ;::=ர<@,74?Dऺ=,8;
14?>ऺ,9/ऺ=0=@9ऺ.,7B1ஶऺB4?3ऺ?30ऺப�!��!!பऺ>?0;ऺ?@=90/ऺ:11ற

#480ரA,=4,-70ऺ-,.62=:@9/ऺ4>ऺ/0>.=4-0/ऺ49ऺ ऺ,9/ऺ4>ऺ74607Dऺ.,@>0/ऺ-Dऺ�074@8ऺ�ऺ084>>4:9ऺ49ऺ?30ऺ�,=?3ப>"0.?4:9ऺ஺றழள
,?8:>;30=0ऺ,?ऺழறள஻ஶऺ84.=:9>ऺ஫ ஬றऺ�:=ऺ?30ऺ48,2492ऺ147?0=>ऺ�ழளஸ&ऺ,9/ऺ�ழழள&யऺ?34>ऺ;=:/@.0>ऺ,&��ஶऺ�"!ऺவளழஷரளஶ
17,?ऺ0C.0>>ऺ>429,7ऺB34.3ऺ 4>ऺ,//0/ऺ?:ऺ?30ऺ?:?,7ऺ-,.62=:@9/ऺ1:=ऺ,ऺ>@->0?ऺ:1ऺ=0,/>றऺ&309ऺ>?=:92ऺ09:@23யऺ?34>
9:9ர7490,=ऺ >429,7ऺ8,Dऺ .:8;=:84>0ऺ ?30ऺ =,8;ऺ 14??492ऺ ;0=1:=80/ऺ -Dऺ யऺ B34.3ऺ 4>ऺ /0>4290/ऺ ?:ऺ 17,2ऺ ,9/.,7B1ஶ
=08:A0ऺ.:>84.ऺ =,D>ऺ,9/ऺ>,?@=,?0/ऺ=0,/>றऺ#30ऺ,110.?0/ऺ.,74-=,?0/ऺ��#ऺ/,?,ऺ;=:/@.?>ऺB477ऺ3,A0ऺ8@.3ऺ 7,=20=
9:4>0ऺ,9/ऺ,ऺ/4>?49.?7Dऺ9:9ர2,@>>4,9ऺ-,.62=:@9/ற

�9ऺ?34>ऺ?@?:=4,7யऺ?30ऺ48,20>ऺ,=0ऺ=0;=:.0>>0/ऺ@>492ऺ?30ऺப�,>?ர849@>ர14=>?பऺ?0.394<@0ऺ/0>.=4-0/ऺ49ऺ&��ஶऺ�"!ऺவளழஹர
றऺ#34>ऺ?@=9>ऺ:11ऺ ऺ=,8;ऺ14??492ऺ>?0;ऺ஫�!��!!஬ऺ,9/ऺ?=0,?>ऺ?30ऺ�!ऺ/0?0.?:=ऺ7460ऺ,ऺ���ऺ?3,?ऺ,..@8@7,?0>ழஹ .,7B1ஶப>

.3,=20ऺ,9/ऺ4>ऺ=0,/ऺ:@?ऺ:97Dऺ,?ऺ?30ऺ09/ऺ:1ऺ?30ऺ0C;:>@=0றऺ�9ऺ?34>ऺ.,>0யऺ?30ऺ:->0=A0/ऺ.:@9?ऺ=,?0ऺ4>ऺ/0?0=8490/ऺ-D
>48;7Dऺ>@-?=,.?492ऺ?30ऺ14=>?ऺ1=:8ऺ?30ऺ7,>?ऺ=0,/ऺ:1ऺ?30ऺ/0?0.?:=ऺ,9/ऺ/4A4/492ऺ-Dऺ?30ऺ?480ऺ07,;>0/ऺ-0?B009ऺ?30
?B:ऺ=0,/>ற

https://wfc3tools.readthedocs.io/en/latest/wfc3tools/calwf3.html
https://github.com/spacetelescope/hstcal/releases
https://github.com/spacetelescope/hstcal/releases
https://wfc3tools.readthedocs.io/en/latest/wfc3tools/history.html
https://github.com/spacetelescope/WFC3Library
https://hst-docs.stsci.edu/display/DRAFTWFC3DHB/.7.10+Time-Variable+Background+vcurrent
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2014/WFC3-2014-03.pdf
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2016/WFC3-2016-16.pdf
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2016/WFC3-2016-16.pdf
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�:?0஽ऺB3470ऺ?480ரA,=4,-70ऺ-,.62=:@9/ऺ,7>:ऺ48;,.?>ऺ?30ऺ�!ऺ2=4>8>யऺ?30ऺ80?3:/>ऺ@>0/ऺ1:=ऺ48,2492ऺ/,?,ऺ>3:@7/
9:?ऺ -0ऺ @>0/ऺ ?:ऺ .:==0.?ऺ �ழளவऺ ,9/ऺ �ழஷழऺ :->0=A,?4:9>யऺ B34.3ऺ ,=0ऺ ,110.?0/ऺ -Dऺ ,ऺ .:8-49,?4:9ऺ :1ऺ E:/4,.,7
-,.62=:@9/யऺ3074@8ऺ7490ऺ084>>4:9யऺ,9/ऺ>.,??0=0/ऺ�,=?3ऺ7423?யऺ0,.3ऺ:1ऺB34.3ऺA,=Dऺ>;,?4,77Dऺ,.=:>>ऺ?30ऺ/0?0.?:=ற
�:=0ऺ/0?,47ऺ:9ऺ-,.62=:@9/ऺ.:==0.?4:9>ऺ1:=ऺ2=4>8ऺ/,?,ऺ4>ऺ;=:A4/0/ऺ49ऺ ற&��ஶऺ�"!ऺவளவளரளஷ

�3,;?0=ऺ ஷ஽ऺ &��ஶऺ �8,20>஽ऺ �4>?:=?4:9ऺ �:==0.?4:9ऺ ,9/

https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2020/WFC3_IR_2020-04.pdf
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�3,;?0=ऺ ஷ஽ऺ &��ஶऺ �8,20>஽ऺ �4>?:=?4:9ऺ �:==0.?4:9ऺ ,9/
�>?=:�=4EE70
�3,;?0=ऺ�:9?09?>

ஷறழऺ&��ஶऺ�0:80?=4.ऺ�4>?:=?4:9
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ஷறழऺ&��ஶऺ�0:80?=4.ऺ�4>?:=?4:9

ஷறழறழऺ#30ऺ$%�"ऺ�3,9907
ஷறழறவऺ#30ऺ�!ऺ�3,9907

&��ஶऺ48,20>ऺ0C34-4?ऺ>429414.,9?ऺ20:80?=4.ऺ/4>?:=?4:9யऺ>4847,=ऺ?:ऺ?3,?ऺ>009ऺ49ऺ��"ऺ48,20>றऺ#30ऺ=0<@4=0/ऺ
1:7/492ऺ:1ऺ?30ऺ7423?ऺ;,?3>ऺ49ऺ-:?3ऺ.3,9907>ऺ?:ऺ14?ऺ?308ऺB4?349ऺ?30ऺ49>?=@809?ப>ऺ:;?4.,7ர-09.3ऺ09A07:;0ऺ=0>@7?>ऺ
49ऺ>@->?,9?4,7ऺ?47?>ऺ:1ऺ?30ऺ1:.,7ऺ>@=1,.0>ऺB4?3ऺ=0>;0.?ऺ?:ऺ?30ऺ.3401ऺ=,D>றऺ#30ऺ&��ஶऺ$%�"ऺ/0?0.?:=ऺ4>ऺ?47?0/ऺ,?ऺோவழऺ
/02=00>ऺ;=:/@.492ऺ,ऺ=3:8-:4/,7ऺ07:92,?4:9ऺ:1ऺோ஺னறऺ#30ऺ�!ऺ/0?0.?:=ऺ3,>ऺ,ऺோவஷऺ/02=00ऺ?47?ऺ,-:@?ऺ4?>ऺCர,C4>யऺ
.=0,?492ऺ,ऺ=0.?,92@7,=ऺ07:92,?4:9ऺ:1ऺோழளனறऺ#30ऺ:=409?,?4:9>ऺ:1ऺ?30ऺ&��ஶऺ/0?0.?:=ऺ0/20>ऺ1:=ऺ-:?3ऺ/0?0.?:=>ऺ
,=0ऺ,?ऺ,;;=:C48,?07Dऺஷஸऺ/02=00>ऺB4?3ऺ=0>;0.?ऺ?:ऺ?30ऺ%வऺ,9/ऺ%ஶऺ.::=/49,?0ऺ,C0>ऺ:1ऺ?30ऺ?070>.:;0றऺ�42@=0ऺவறவऺ:1ऺ

>3:B>ऺ?30ऺ&��ஶऺ,;0=?@=0>ऺ49ऺ?30ऺ?070>.:;0ப>ऺ%வயऺ%ஶऺ=010=09.0ऺ1=,80ற?30ऺ&��ஶऺ�9>?=@809?ऺ�,9/-::6ऺ

#30ऺ14=>?ऺ:9ர:=-4?ऺ80,>@=0809?>ऺ:1ऺ?30ऺ20:80?=4.ऺ/4>?:=?4:9ऺ1:=ऺ?30ऺ&��ஶऺ/0?0.?:=>ऺB0=0ऺ8,/0ऺ49ऺவளள஼ऺ
/@=492ऺ"��%ऺ஫"0=A4.492ऺ�4>>4:9ऺ�->0=A,?:=Dऺ%0=414.,?4:9஬றऺ#30ऺ>?,9/,=/ऺ,>?=:80?=4.ऺ1407/>ऺ49ऺ?30ऺA4.494?Dऺ:1ऺ
27:-@7,=ऺ.7@>?0=ऺஷ஺ऺ#@.ऺ஫���ऺழளஷ஬ऺ,9/ऺ?30ऺ�,=20ऺ�,2077,94.ऺ�7:@/ऺ஫���஬ऺB0=0ऺ:->0=A0/ऺB4?3ऺ8@7?4;70ऺ:11>0?>ऺ
஫;=:;:>,7ऺழழஷஷஷऺ1:=ऺ$%�"ऺB4?3ऺ�ஹளஹ&ऺ,9/ऺழழஷஷஸऺ1:=ऺ�!ऺB4?3ऺ�ழஹள&஬றऺ#30ऺ/0=4A0/ऺ&��ஶऺ20:80?=4.ऺ/4>?:=?4:9ऺ4>ऺ
.:8;@?0/ऺ,>ऺ,ऺ1:@=?3ர:=/0=ऺ;:7D9:84,7ऺ8:/07ऺ,9/ऺ4>ऺ,..@=,?0ऺ?:ऺ,ऺ;=0.4>4:9ऺ70A07ऺ:1ऺ-0??0=ऺ?3,9ऺளறளஸऺ;4C07ऺ49ऺ
-:?3ऺ$%�"ऺ,9/ऺ�!ऺ:=ऺவऺ,-:@?ऺ8,>ऺ,9/ऺஸऺ8,>யऺ=0>;0.?4A07Dऺ஫ ऺ,9/ऺ ஬ற&��ஶऺ�"!ऺவளள஼ரஶஶ &��ஶऺ�"!ऺவளள஼ரஶஷ

�9ऺ�D.70>ऺழ஺ரவழऺ஫வளள஼ரவளழஷ஬ऺ?30ऺ27:-@7,=ऺ.7@>?0=ऺ�802,ऺ.09ऺB,>ऺ:->0=A0/ऺ?3=:@23ऺ,77ऺ$%�"ऺ147?0=>ऺ,9/ऺ14A0ऺ�!ऺ
147?0=>றऺ#30>0ऺ:->0=A,?4:9>ऺB0=0ऺ@>0/ऺ?:ऺ/0=4A0ऺ?30ऺ3423ர:=/0=ऺ20:80?=4.ऺ/4>?:=?4:9ऺ.:0114.409?>ऺ,>ऺ,ऺ1@9.?4:9ऺ
:1ऺ147?0=ऺ஫ ஬ऺ:9ऺ-:?3ऺ.3,9907>றऺ#30ऺ@94<@0ऺ;:7D9:84,7ऺ.:0114.409?>ऺ:1ऺ?30ऺ20:80?=4.ऺ/4>?:=?4:9ऺ,=0ऺ#,-70ऺ�றழ
>?:=0/ऺ49ऺ?30ऺ�9>?=@809?ऺ�4>?:=?4:9ऺ�:0114.409?ऺ#,-70>ऺ஫ ஬ऺ?3,?ऺ,=0ऺ@>0/ऺ?:ऺ.:==0.?ऺ1:=ऺ/4>?:=?4:9ऺ49ऺIDCTABs
��"#ऺ/=4EE70/ऺ/,?,ऺ;=:/@.?>றऺ#30ऺ9,80ऺ:1ऺ?30ऺ ?,-70ऺ@>0/ऺ/@=492ऺ.,74-=,?4:9ऺ4>ऺ>?:=0/ऺ49ऺ?30ऺ;=48,=DऺIDC 
30,/0=ऺ60DB:=/ऺऺ���#��ऺ49ऺ?30ऺ&��ஶऺ>.409.0ऺ48,20ऺ30,/0=றऺ#30>0ऺ=010=09.0ऺ1470>ऺ,=0ऺ,7>:ऺ90.0>>,=Dऺ1:=ऺ
@>0=>ऺB3:ऺB4>3ऺ?:ऺ=0;=:.0>>ऺ?304=ऺ/,?,ऺB4?3ऺ?30 >:1?B,=0றऺ�=4EE70�,.ல�>?=:�=4EE70ऺ

�:=ऺ?30ऺ$%�"ऺ���>யऺ49ऺ,//4?4:9ऺ?:ऺ7,=20ர>.,70ऺ20:80?=4.ऺ/4>?:=?4:9யऺ?30=0ऺ4>ऺ,ऺ84.=:ர/4>?:=?4:9ऺ49ऺ?30ऺ1:=8ऺ:1ऺ
1490ர>.,70ऺ>D>?08,?4.>ऺ49ऺ?30ऺ=0>4/@,7>ऺ1=:8ऺ?30ऺ-0>?ர14?ऺ;:7D9:84,7ऺ>:7@?4:9>றऺ#30>0ऺ>D>?08,?4.ऺ=0>4/@,7>ऺ
?D;4.,77Dऺ0C?09/ऺோளறழஸऺ;4C07ऺ,9/ऺA,=Dऺ49ऺ,8;74?@/0ऺ/0;09/492ऺ:9ऺ?30ऺ7:.,?4:9ऺB4?349ऺ,ऺ���ऺ.34;றऺ"@.3ऺ
=0>4/@,7>ऺ.,99:?ऺ-0ऺ=08:A0/ऺ-Dऺ,ऺ;:7D9:84,7ऺ8:/07றऺ#30>0ऺ1490ர>.,70ऺ,9/ऺ7:Bர,8;74?@/0ऺ/4>?:=?4:9>ऺ,=0ऺ?30ऺ
=0>@7?ऺ:1ऺ?30 ,>6ऺ;,??0=9ऺ@>0/ऺ/@=492ऺ?30ऺ.34;ऺ8,9@1,.?@=0ऺB34.3ऺ48;=49?>ऺ,ऺ7,=20ऺஹCவऺऺ;3:?:ர74?3:2=,;34.ऺ8
2=4/ऺ:9?:ऺ0,.3ऺ.34;றऺ#30ऺ.:==0.?4:9ऺ1:=ऺ?30ऺ74?3:2=,;34.ऺ;,??0=9ऺ48;=49?ऺ4>ऺ48;70809?0/ऺ49ऺ�=4EE70�,.

,>ऺ,ऺவர�ऺ-4ர7490,=ऺ49?0=;:7,?4:9ऺ஫ யऺ�0?0.?:=ऺ?:ऺ�8,20ऺ/4>?:=?4:9ऺ.:==0.?4:9ऺ=010=09.0ऺல�>?=:�=4EE70ऺ D2IMFILE
1470஬ऺB34.3ऺ4>ऺ,;;740/ऺ;=4:=ऺ?:ऺ?30ऺ7,=20ர>.,70ऺ/4>?:=?4:9ऺ஫;:7D9:84,7ऺ8:/07஬ऺ.:==0.?4:9ऺ஫ ஬ऺ஫IDCTAB ऺ&��ஶऺ�"!ऺ
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Non-linear components (vectors magnified by 10) of the geometric distortion on the WFC3-UVISFigure 4.1:
detector.
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Non-linear components (vectors magnified by 10) of the geometric distortion on the WFC3-IRFigure 4.2: 
detector. 
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Histograms of three dark images (hot pixel threshold of 0.015 e-/sec marked with vertical dottedFigure 5.1: 
line).
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UVIS hot pixels and dark current over timeFigure 5.2: 

At top: Percent of UVIS hot pixels (>0.015 e-/s) as a function of time for Chip 1 (top left) and Chip 2 (right). At bottom:
median UVIS dark current (e-/hr) as a function of time. The green vertical line (Nov 8, 2012) marks the start of 12 e-
post-flash and the yellow vertical line (Nov 12, 2020) marks the start of 20 e- post-flash for UVIS dark frames (see text).
Monthly anneal intervals are marked by the grey and white regions. The red vertical lines mark SIC & DH failures.
The plots include data up to June 13th 2021.
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Figure 5.3: The number of pixels (as a percentage of the detector) in each of the categories for each anneal cycle from
the November 2012 anneal cycle through the December 2018 anneal. This figure was taken from .WFC3 ISR 2018-15
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lat fields obtained during ground testing for a subset of UVIS filters, where dark regionsFigure 5.4: F
correspond to lower response pixels. Notable features include a crosshatch pattern at wavelengths less than
500 nm due to structure in the detection layer, a large diffuse spot in UVIS2 for wavelengths greater than
~600nm due to variations in the detector thickness, vertical striping in the long pass filters which see through
the detector to glue adhesive on the other side of the CCD, and fringing in narrow band filters at wavelengths
greater than ~600nm.
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Figure 5.5: Left: schematic diagram of ghosts, a co-added image of 37 individual frames obtained during
ground testing prior to installation in HST. Each star in the lower right quadrant produces four elliptically-
shaped ghosts to the upper left. Color-coding links each star to its corresponding ghosts (from WFC3 ISR

eometric model of the UVIS flare as a set of 4 internal reflections for a source that).  Right: g2011-06
uniformly illuminates the detector.

ऺऺ

https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2011/WFC3-2011-16.pdf
https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2011/WFC3-2011-16.pdf
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Low-frequency corrections to the flare-corrected ground flats for 10 filters. Blue indicates regionsFigure 5.6: 
of the detector where the flats over-corrected the data, making the observed photometry too faint. The
solutions are presented as a 32 32 grid, such that one grid pixel corresponds to 128 128 detector pixels. The× ×
exceptions are F225W, F275W, and F850LP for which 16 16 grid solutions were used, and one grid pixel×
corresponds to 256 256 detector pixels.×
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Ratio of the 2011 pipeline flats to the 2009 ground flats. Blue indicates that the ground flatsFigure 5.7: 
overcorrect the data, making sources too faint. The residuals include contributions from both the flare and
the stellar L-flat.
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Ratio of the 2016 to 2011 L-flat (low spatial frequency) correction, showing the change afterFigure 5.8: 
applying CTE-corrections to the Omega Centauri calibration data. The color bar spans a range of 1%.
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Flat field ratio 2016/2011 for the F275W filter, with the color bar for each chip spanning a totalFigure 5.9: 
range of 4%, but offset by 5% to account for the chip sensitivity offset. The 2016 updated UV flats correct for
mid-frequency residuals in a crosshatch pattern that are a result of the colder in-flight operating temperature.
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Figure 5.10: Ghosts in the WFC3/UVIS detector

Examples of filter-detector ghosts and optical ghosts in the WFC3/UVIS detector:

Left: a filter-detector ghost (from dataset ibsq56igq) due to the bright star Fomalhaut in the center.
Middle: A filter ghost (indicated by the arrow) formed near the source (ic9t32gbq).
Right: An optical ghost known commonly as a figure-eight. Multiple figure-eights are seen in the image caused
by two sources in the field (ibvk02ccq).
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Dragon’s Breath and Scattered Light on WFC3/UVISFigure 5.11: 

Examples of Dragon’s Breath and Scattered Light on WFC3/UVIS. Left: Dragon’s Breath spills into the image frame 
from the bottom of the image. Right: Scattered light projects into the center of the image from a source just off the 
bottom of the FOV. These are worst-case examples shown with an extreme image stretch; most instances of Dragon’s 
Breath and scattered light are much less dramatic both in number of affected pixels and flux from the effect.
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UVIS CrosstalkFigure 5.12: 

UVIS crosstalk for chip 1 of dataset ' '. Circles show bright stars in amplifier A causing crosstalk iaby01leq_flc.fits
in amplifier B and squares show bright stars in amplifier B causing crosstalk in amplifier A. 
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UVIS Crosstalk CorrectionFigure 5.13: 

Subsection of amplifier B for dataset ' ' showing the original (left) and the CT-corrected (right) image iaby01leq_flc.fits
sections.
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Loss of linearity at low and moderate intensity due to finite Charge Transfer Efficiency.Figure 5.14: 

The upper panel shows the counts in r = 3 pixel apertures for several thousand stars in back-to-back 500s and 10s 
exposures plotted against each other. To better illustrate small differences, the lower panel shows the same data after 
binning and plotting as the ratio of long to short exposure time, where 50.0 denotes perfect linearity.
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CTE Losses For Short Exposure Image for UVIS1 and UVIS2Figure 5.15: 

Ratio of fluxes in short and long exposures as a function of Y position. This shows the data from the previous figure for 
UVIS2, plus similar data for UVIS1 plotted against y-position in the concatenated detector space. Y-values near 2050 
correspond to the maximum distance from the readout amplifiers, and hence the most parallel shifts inducing CTE 
losses.
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Linearity Analysis for Amp AFigure 5.16: 

Linearity beyond saturation for Amp A on UVIS1. The upper panel shows the ratio of counts in the long exposure 
divided by the counts in the short exposure multiplied by the relative exposure time; linearity would thus result in a 
value of unity. The x-axis shows the multiplicative degree by which a star is over-saturated in the long exposure. The 
middle panel shows the long exposure aperture sums versus short exposure aperture sums. The lower panel shows the 
peak data value in the long exposure relative to the short exposure value. The response is linear up to the value of 68,000 
e- (y-axis) where the long exposure encounters saturation. Amp A data show significant deviations from a linear 
response for over-saturations near and beyond 10.
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Long vs. Short Exposure Ratios of LinearityFigure 5.17: 

Top panel shows the count rate ratio between long and short exposures for both amplifier quadrants of UVIS1 (Amps A 
and B) vs. the over-saturation level in the long exposure. Bottom panel shows the same data but after applying the 
corrections as described in At high levels of saturation, the Long to Short count ratios are restored WFC3 ISR 2010-10. 
to unity and the scatter is much reduced.
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Figure 5.18: Fringing

Quadrant B of two ground flat fields: one affected by fringing (right) and one not affected (left). Black region of the 
FQ906N flat is masked to avoid areas affected by the quad filter edges; the same region of F673N is masked for 
consistency.
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Histograms of the two flat-field samples shown in . Figure 5.19: Figure 5.17 Symbols correspond to fringe amplitude
metrics listed in : rms deviation (triangles with error bars), full width at 20% maximum (circles with errorTable 5.3
bars), and bimodal histogram peaks (squares).
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Effect of Electron TrapsFigure 6.1: 

(Left) The dark line shows the cumulative number of traps in each column as a function of the size of the electron 
packet. The dotted line shows the extrapolation of the power law from the bright end. (Right) The derivative of the 
cumulative curve on the left, showing the marginal number of traps seen by the Nth electron in a packet.   The dashed 
line denotes where there is one trap per marginal electron.
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Schematic of the SNKCFILE sink-pixel reference file.Figure 6.4: 

A subsection of the SNKCFILE with sinks (blue), enhanced downstream (green), and low upstream (red) pixels marked.
Empty pixels in the reference file have a value of zero i.e. those pixels are unaffected by sink pixels and their trails. The
sink pixel value (blue) in the SNKCFILE encodes the date (in MJD) that the sink pixel appeared; science data acquired
before that date will  have that sink or its up/downstream pixels flagged. If the downstream pixel is less than zero innot
the SNKCFILE, then it is always flagged as impacted. The red values allow the calwf3 pipeline to determine whether to
flag an upstream pixel, based on the science data value at the location of the sink pixel. If the sink pixel value is less than
the listed number, the upstream pixel gets flagged (see  for more details). Note that theSection 6 in WFC3 ISR 2014-22
flag value propagated into the science image DQF is '1024' for any pixels impacted by sinks.  The figure is reproduced
from adapted from Figure 13 in . 1, WFC3 ISR 2016-0 WFC3 ISR 2014-22
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Dark Current Signal vs Time.Figure 7.1: 
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Image showing the large-scale dark current structure of the IR detectorFigure 7.2: 
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Examples of banded images.Figure 7.3: 

Top Left: 64-pixel-high band in a SPARS50 full-frame science image. Top Right: 128-pixel-high band in a SPARS10 256 
× 256 subarray dark calibration image. Bottom panels: 3-sigma clipped robust mean along the x-axis of the two images 
in the top panels. Note the central banded regions and the two higher spikes from the rows that bound them.
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Blobs on the WFC3 IR detector Figure 7.4: 

Detector map (1024x1024 pixels) showing 151 blobs appearing through July 2020. Blobs are detected using observations
of the dark Earth in F153M, normalized by a stack of internal flats which do not contain blobs. The ratio image has
been subtracted from 1.0 so that blobs appear as positive deviations. The position and radius of each blob are indicated
with color-coded circles according their strength from weak to strong: cyan, blue, green, red, respectively. Starting in
July 2014, time-dependent IR bad pixel tables were delivered to flag the strongest blobs (green and red) in the DQ array
of calibrated FLT images.  In October 2020, a new set of delta-flats were delivered to correct for the blobs in six filters
(F098M, F105W, F110W, F125W, F140W, F160W) and populate DQ flags in calibrated images for all known blobs,
regardless of their strength. This increases the fraction of flagged pixels (DQ=512) from 1.1% to 2.3%. 
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Blob flat residuals due to CSM offsetsFigure 7.5: 

(Left) F153M delta-flat displayed with a scale from 0.90 to 1.05. This zoomed region shows the position of blob  #116
(lower) and #33 (upper) observed at the nominal CSM position and separated by ~100 pixels. (Center, Right) The ratio
of two delta-flats with CSM angles differing by 0.012 and 0.024 degrees, displayed with a scale from 0.97 to 1.03. Figure
taken from .WFC3 ISR 2021-10
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Measured non-linear response of an IR pixel.Figure 7.6: 
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(Left) Science array of the F125W ground flat reference file ' . Figure 7.7: sca20262i_pfl.fits' (Right) Error
array of the F125W ground flat. Due to an optical realignment that was performed midway through the flat
calibration program, blobs on the CSM appear as pairs of white circles with 2 larger errors. The broad cross-
shaped residual caused by the optical stimulus support structure also appears in two distinct positions. 
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Top left) Filter-independent 'gray' correction derived from on-orbit sky flats and applied to theFigure 7.8: (
ground-based P-flats in 2010. (Top right) Earth flat residual in the F105W filter after application of the
ground flat. (Bottom left) 16 x 16 binned image of the 'gray' sky correction for comparison with the stellar L-
flat. (Bottom right) L-flat correction for the F160W filter based on aperture photometry of Omega Centauri
acquired at multiple dithered positions. Figure from .WFC3 ISR 2011-11
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Combined F125W flat field, computed as the product of the P-flat ' ' and the delta-flatFigure 7.9: (Left) 4ac1921ii_pfl.fits
(D-flat) ' ' which corrects for blobs appearing through July 2018. The large cross-pattern visible in the4ac1825si_dfl.fits
left panel of Figure 7.7 is now removed.

(Right) Ratio of the combined F125W flat field (P-flat times D-flat) and the 2010 P-flat ' ', highlightinguc72113qi_pfl.fits
filter-dependent residuals of ~0.5% in the center of the detector and ~1% in the "Wagon wheel" feature in the lower
right corner. Blobs appearing inflight after 2010 appear as dark residuals, while blobs included in the 2010 P-flat
appear as dark residuals with a surrounding white ring which are a result of smoothing in the early in-flight correction. 
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 dataset ‘ ’ in the F140W filter with a total background of 10,400Figure 7.10:  (Top) MAST ibkdf2010_drz.fits
electrons calibrated with the 2010 flats and (bottom) with the 2020 P-flats which correct for filter-dependent
residuals and D-flats which correct for IR blobs. 
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An IR Bad Pixel Mask. Black pixels are flagged in the bad pixel table updated in Cycle 25.Figure 7.9: 
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A mosaic of snowballs based on ground and on-orbit data.Figure 7.10: 
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from wfc3tools import calwf3
from astropy.io import fits
import numpy as np
reads=np.arange(10,16)
for read in reads:
    fits.setval('icqtbbbxq_raw.fits',extver=read,extname='DQ',
keyword='pixvalue',value=1024)
calwf3('icqtbbbxq_raw.fits')
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(Top, left) Calibrated FLT image (‘ ’) impacted by scattered light from the Earth limb,Figure 7.11:  icqtbbbxq_flt.fits
seen as a bright excess at the left side of the detector.

(Top, right) The reprocessed FLT image, displayed with the same scaling as the original. This image was produced by 
 after masking the first 6 reads in the RAW file, reducing the effective exposure to 900 seconds. Blob regions arecalwf3

filled by  with their original, higher signal value as discussed in the text, but these regions are flagged in the DQcalwf3
array and may be rejected when combining dithered exposures.

(Bottom) The difference in the median background rate between consecutive reads in the IMA file versus the
cumulative exposure time for the left (blue) and right (red) side of the detector. Dashed lines indicate reads where the
ratio of the LHS/RHS >1.05, which are excluded when reprocessing with . Numbers on the x-axis above thecalwf3
exposure time correspond to the science extension of the IMA file, where [sci,15] corresponds to the first read and [sci,1]
to the last read.
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omparison of back-to-back F105W exposures in an orbit, where the first exposure (left column) showsFigure 7.12: (Top) C
a constant zodiacal light background and the second exposure (center column) is impacted by time-variable Helium line
emission. The pixel distribution of the second exposure is poorly behaved (right column): the noise is not simply higher due
to the elevated background level but it also shows a bimodal non-Gaussian structure. Exposures such as these should either
be discarded or reprocessed (see text).

(Center) The same two images and pixel distributions are shown after reprocessing with the 'Last-minus-first' technique (
. The noise properties of the products have improved but the cosmic rays in each exposure must now beCRCORR=OMIT)

identified by other means.

(Bottom) Results from reprocessing with the “Flatten-ramp” technique. The statistics of the reprocessed image are 
indistinguishable from the "Last-minus-first" image, but with the benefit of cosmic rays being removed by calwf3.

Figure taken from .WFC3 ISR 2016-16

https://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2016/WFC3-2016-16.pdf%23page=7
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Figure 7.13: Measured normalized standard deviation of measurements of spectrophotometric standard star
GD-153  in F160W (points) as  a function of estimated signal to noise ratio. The blue line is the theoretical
normalized standard deviation (1/SNR) for a given SNR.
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Figure 7.14: Photometric repeatability in the IR measured from spatially-scanned F140W observations over
4 epochs in 2015. Measurements from each star, plotted relative to their mean over all four visits, are plotted
against time; the mean photometry is represented by the black dotted line at 100%. Error-bars on individual
measurements are the Poisson error. The 1- repeatability, derived by scaling the standard deviation in the
measurements by a factor of 2, is shown by the grey shaded region between the red dashed lines. Figure
reproduced from WFC3 ISR 2021-05. 
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Persistence in an IR image.Figure 8.1: 

Example of an IR image (ia21h2e9q), in which persistence due to earlier visits is very obvious. The amplitude of the
persistence for the brightest pixels in the diagonal trails of stars is about 0.1 electrons/sec. The image is shown using a
linear grey scale from 0.7 to 0.9 electrons/sec.
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Persistence as a function of stimulus and time.Figure 8.2: 

Left. Persistence as a function of stimulus in a series of dark frames after an observation of the globular cluster Omega 
Cen. Each color represents one dark image, thus the color sequence represents a time sequence in the darks series (blue 
is the first dark, green the second, and so on).

Right. The persistence decay as a function of time. Each color represents the persistence decay as a function of time for 
pixels grouped by different fluence values in the stimulus exposure ( ).Long et al. 2012

http://proceedings.spiedigitallibrary.org/proceeding.aspx?articleid=1362245
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MAST search screen used to retrieve information about persistence.Figure 8.3:
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Results of MAST persistence query.Figure 8.4: 
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        tol = 0.01
        Boolean_mask = im2 >= tol 
        im1[Boolean_mask] += 1024
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Image with Persistence subtracted.Figure 8.5: 

Same as the image shown in  but with persistence subtracted. Much, although not all of the persistence has Figure 8.1
been removed.
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Figure 9.1: UVIS Photometry in F814W 

Aperture photometry in a 10-pixel radius for five CALSPEC standards in the F814W filter versus observation date (in 
MJD).  Monitoring observations of four white dwarfs GRW+70d5824 (filled circle), GD153(diamond), GD71 (square), 
G191B2B (triangle), and the G-type star P330E (horizontal triangle) are shown for two UVIS2 subarrays, where black 
points indicate drizzled (drc) photometry for amp C and red points for amp D. For comparison, photometry in the 
corresponding single calibrated (flc) images is shown in grey. Photometry on scanned images is overplotted 
for GRW+70d5824 (blue) and GD153 (green). The solid line shows the fit to the photometry for all five standards, for 
both staring and scanned images, and indicates a loss in sensitivity of 0.11% per year +/- 0.07% in this filter. 
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Figure 9.2: Photometry keywords for UV filters

For observations using the chip-dependent calibration, this flowchart is useful to decide which set of keywords to use for 
photometry. 
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Figure 9.3: Color terms for UV filters

(Top) Synthetic ST magnitude difference between the UVIS1 and UVIS2 detectors for a set of standard stars of varying 
spectral type (which include the white dwarfs G191B2B, GD71 and GD153, and the solar-analog P330E), as computed 
for three UV filters F218W, F225W, and F275W. (Bottom) ST magnitude difference for the F225W and F275W filters 
for EHB, HB, MS, and RGB stars in Omega-Cen measured on different detectors and amplifiers: UVIS1, amp A and 
UVIS2, amp C (see text).
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Figure 9.4: UVIS Encircled Energy within 10 pixel radius

EE measurements for the UVIS1 and UVIS2 detectors (red, solid and dashed lines) as a function of wavelength. Prior 
EE values from 2016 are shown in cyan while the EE model values ( ) are shown WFC3 ISR 2009-38 in blue and the pre-
launch (2006) values in black.
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Figure 9.5: Variation of the effective pixel area with position on the UVIS detector. Darker shading indicates(Left) 
pixels with smaller area. Contours are drawn at 1% increments.

(Right) Variation of the effective pixel area on the IR detector. Darker shading indicates pixels with smaller area.
Contours are drawn at 2% increments.
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Figure 9.6: PAM Illustration for a Constant 
Surface Brightness, Extended Object
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Figure 9.7: PAM Illustration for a Point Source
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>>> from astropy.io import fits
>>> from astropy.wcs import wcs
>>> import numpy as np

�=0,?0ऺB.>ऺ:-50.?ऺ.:9?,49492ऺ&�"ऺ60DB:=/>ऺ1=:8ऺ30,/0=ற

>>> flt_wcs = wcs.WCS(fits.getheader('test_flt.fits', 1), fits.open('test_flt.
fits'))
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>>> pixcrd_flt = np.array([[152,156]])
>>> flt_skycoords = flt_wcs.all_pix2world(pixcrd_flt,1)
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>>> from drizzlepac import pixtosky
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>>> r,d = pixtosky.xy2rd('test_flt.fits[sci,1]',152.0,156.0)
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>>> drz_wcs = wcs.WCS(fits.getheader('test_drz.fits', 1))
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>>> drz_pix = drz_wcs.all_world2pix(flt_skycoords, 1)
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>>> from drizzlepac import pixtopix

>>> x_drz,y_drz = pixtopix.tran('test_flt.fits[sci,1]', 'test_drz.fits[sci,1]', 
'forward', 152.0,156.0)
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Appearance of the G280 spectral orders on the detector. The circled source is the superimposedFigure 9.8: 
position of the F300X direct image. The 0  order is the bright source in the center, with the positive andth

negative orders extending to the left and right, respectively. The image shows the full 4096-pixel extent of the
detector in the x-axis.
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Zoomed view of the G280 positive spectral orders. Overlap between the +1  and +2  ordersFigure 9.9: st nd

occurs for wavelengths greater than about 400nm.

஼றஶறஸ ";0.?=:>.:;DऺB4?3ऺ?30ऺ&��ஶऺ�!ऺ�=4>8>ऺ

#30ऺ/4>;0=>4:9ऺ:1ऺ?30ऺ�ழளவऺ2=4>8ऺ4>ऺ3423ऺ09:@23ऺ?3,?ऺ:97Dऺ?30ऺமழ ऺ,9/ऺமவ ऺ:=/0=ऺ>;0.?=,ऺ2090=,77Dऺ740ऺB4?349>? 9/

?30ऺ1407/ऺ:1ऺ?30ऺ/0?0.?:=றऺ�:=ऺ?30ऺ7:B0=ர/4>;0=>4:9ऺ�ழஷழऺ2=4>8யऺ?30ऺள யऺமழ யऺமவ யऺ,9/ऺமஶ ऺ:=/0=ऺ>;0.?=,ऺ740?3 >? 9/ =/

B4?349ऺ?30ऺ1407/ऺ1:=ऺ,ऺ>:@=.0ऺ?3,?ऺ3,>ऺ?30ऺமழ ऺ:=/0=ऺ=:@237Dऺ.09?0=0/றऺ#30ऺ�!ऺ2=4>8>ऺ3,A0ऺ?30ऺ8,5:=4?Dऺ஫ோ஻ளன஬>?

:1ऺ?304=ऺ?3=:@23;@?ऺ49ऺ?30ऺமழ ऺ:=/0=யऺ=0>@7?492ऺ49ऺ:97Dऺ1,49?ऺ>429,7>ऺ1=:8ऺ?30ऺ:?30=ऺ:=/0=>றऺ#30ऺ?=,.0ऺ:1ऺ?30>?

:->0=A0/ऺ >;0.?=,ऺ ,=0ऺ B077ऺ /0>.=4-0/ऺ -Dऺ ,ऺ 14=>?ர:=/0=ऺ ;:7D9:84,7யऺ 3:B0A0=ऺ ?30ऺ /4=0.?ர?:ர/4>;0=>0/ऺ 48,20
:11>0?ऺ 4>ऺ,ऺ1@9.?4:9ऺ:1ऺ?30ऺ>:@=.0ऺ;:>4?4:9ऺ49ऺ?30ऺ1407/றऺ#30ऺ?47?ऺ:1ऺ?30ऺ>;0.?=,ऺ=07,?4A0ऺ?:ऺ?30ऺ48,20ऺ,C0>ऺ,=0
>8,77யऺ-0492ऺ:97Dऺளறஸரளற஺ऺ/02=00>றऺ#D;4.,7ऺ147?0=>ऺ@>0/ऺ1:=ऺ:-?,49492ऺ.:8;,94:9ऺ/4=0.?ऺ48,20>ऺ,=0ऺ?30ऺ�ள஼஻�
,9/ऺ�ழளஸ&ऺ1:=ऺ?30ऺ�ழளவயऺ,9/ऺ?30ऺ�ழஷள&ऺ,9/ऺ�ழஹள&ऺ1:=ऺ?30ऺ�ழஷழறऺ�?30=ऺ80/4@8ரऺ,9/ऺ9,==:Bர-,9/ऺ147?0=>ऺ.,9
-0ऺ@>0/ऺB309ऺ90.0>>,=Dऺ ?:ऺ;=0A09?ऺ>,?@=,?4:9ऺ:1ऺA0=Dऺ-=423?ऺ ?,=20?>றऺ#30ऺ 48,20ऺ.09?=:4/>ऺ:1ऺ>:@=.0>ऺ,?ऺ,
24A09ऺ?070>.:;0ऺ;:49?492ऺB477ऺ/0;09/ऺ:9ऺ?30ऺ147?0=ऺ@>0/றऺ#30>0ऺ147?0=ர/0;09/09?ऺ>D>?08,?4.ऺA,=4,?4:9>யऺB34.3
,=0ऺ/:.@809?0/ऺ 49 யऺ,=0ऺ2090=,77Dऺ,?ऺ ?30ऺ>@-ர;4C07ऺ 70A07யऺ-@?ऺ8@>?ऺ-0ऺ?,609ऺ 49?:ऺ,..:@9?ऺ&��ஶऺ�"!ऺவளழவரளழ
/@=492ऺ ?30ऺ>;0.?=,7ऺ0C?=,.?4:9ऺ,9/ऺ =0/@.?4:9ऺ;=:.0>>யऺ 41ऺ ?30ऺ 147?0=ऺ ?3,?ऺ 4>ऺ@>0/ऺ ?:ऺ ?,60ऺ ?30ऺ/4=0.?ऺ 48,20>ऺ 4>
/4110=09?ऺ 1=:8ऺ ?30ऺ 147?0=ऺ 49ऺ B34.3ऺ ?30ऺ ?=,.0ऺ 4>ऺ .,74-=,?0/றऺ %0=>4:9ऺ ஷறஶவऺ :1ऺ ?30ऺ �ழளவऺ ,9/ऺ �ழஷழऺ 2=4>8
.:9142@=,?4:9ऺ 1470>ऺ 9:Bऺ 49.7@/0ऺ 147?0=ऺ >;0.414.ऺ .:9142@=,?4:9ऺ 1470>ऺ B34.3ऺ 49.7@/0ऺ ?30ऺ /4=0.?ऺ 147?0=ऺ B0/20
.:==0.?4:9>ற

#30ऺ/4>;0=>4:9ऺ/4=0.?4:9ऺ:1ऺ ?30ऺ �!ऺ2=4>8>ऺ 4>ऺ:;;:>4?0ऺ ?:ऺ ?3,?ऺ:1ऺ ?30ऺ�வ஻ளயऺB4?3ऺ ?30ऺ;:>4?4A0ऺ>;0.?=,7ऺ:=/0=>
,;;0,=492ऺ?:ऺ?30ऺ=423?ऺ:1ऺ?30ऺள ऺ:=/0=ऺ,9/ऺB,A07092?3ऺ,7>:ऺ49.=0,>492ऺ?:ऺ?30ऺ=423?றऺ�C,8;70>ऺ:1ऺ�ழளவऺ,9/?3

�ழஷழऺ:->0=A,?4:9>ऺ :1ऺ ?30ऺ 17@Cऺ .,74-=,?4:9ऺ >?,9/,=/ऺ >?,=ऺ��ழஸஶऺ ,=0ऺ >3:B9ऺ 49 ,9/ऺ �42@=0ऺ ஼றழளऺ ऺ �42@=0ऺ ஼றழழऺ
=0>;0.?4A07Dற

http://www.stsci.edu/files/live/sites/www/files/home/hst/instrumentation/wfc3/documentation/instrument-science-reports-isrs/_documents/2012/WFC3-2012-01.pdf


265

A G102 grism observation of the star GD-153. The location of the source in the accompanyingFigure 9.10: 
direct image is shown superimposed. The entire x-axis extent of the detector is shown.
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A G141 grism observation of the star GD-153. The location of the source in the accompanyingFigure 9.11: 
direct image is shown superimposed. The entire x-axis extent of the detector is shown.
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 CALSPEC white dwarf flux standards for the two IR grisms. AFigure 9.12: Relative photometry of four
slight loss in sensitivity of 0.14 percent per year is observed for G102 and 0.07 percent per year for G141. 
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Schematic diagram of charge accumulation in a pixel sampled with the RAPID sequence for aFigure 10.1: 
source observed in staring mode (diamonds, in a ramp) or in spatially scanned mode (squares, in a step
function).
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A spatially-scanned spectrum labeled with its 0th and +1st order light, and compared to aFigure 10.2:
nominal staring-mode slitless spectrum of the same field (red outlined inset); reproduced from WFC3 ISR

.2012-08
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