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Handbook roadmap for proposal preparation.Figure 1.1:  
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Figure 2.1:  total system throughputs as a function of wavelength.HST

The plotted quantities are the maximum end-to-end throughputs, including filter transmissions, available for a given
instrument at each wavelength. Full lines represent instruments currently active on board HST. Dashed lines
represent instruments that are no longer offered (HRC, NICMOS) and a previously flown instrument (WFPC2).
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Figure 2.2: survey discovery efficiencies.HST 

HST survey discovery efficiencies of the cameras, defined as the system throughput multiplied by the area of the field-of-view.
Full lines represent instruments currently active on board HST. Dashed lines represent instruments that are no longer offered
(HRC, NICMOS) and a previously flown instrument (WFPC2).
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The  field of view with the locations of the SI and the Fine Guidance Sensor (FGS) aperturesFigure 3.1:  HST
in the (U2,U3) focal plane. The layout of the instrument entrance apertures in the telescope focal plane as
projected onto the sky are shown. The scale in arcseconds is indicated. 
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ACS optical design: Wide Field Channel (ACS/WFC).Figure 3.2:  
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ACS optical design: High Resolution/Solar Blind Channels (ACS/HRC and ACS/SBC).Figure 3.3:  
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Responsive quantum efficiency of the HRC CCD (solid line) and WFC CCDs (dashed line).Figure 4.1: 
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The layout of WFC full-frame images, including parallel and serial readout directions, physicalFigure 4.2: 
prescans, and virtual overscans.

During readout, charge is transferred in the parallel direction to the serial register, and then shifted horizontally to the
amplifiers, named A, B, C, and D.
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The layout of HRC images, including the prescans and overscans designated by dashed lines.Figure 4.3: 

During readout, charge is transferred from top to bottom (parallel direction), then along the serial register to the amplifier
(serial direction), labeled C here. The outline of the occulting finger shadow is also shown. This figure is reproduced from 

.Sirianni et al. 2005, PASP, 117, 1049
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WFC flat fields for selected broadband filtersFigure 4.4: 
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HRC flat fields for selected broadband filtersFigure 4.5: 
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History of ACS/WFC read noiseFigure 4.6: 

Read noise history of the four readout amplifiers of ACS/WFC. Amplifiers A and B read out WFC1, and amplifiers C and D
read out WFC2 (see  for schematic). These values are measured at the serial register using calibration bias framesFigure 4.2
taken regularly throughout the ACS lifetime. See text for discussion.
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Hot Pixel Growth Rate for HRCFigure 4.7: 

Hot pixel (DQ flag 16) growth rates in the HRC during its operational lifetime. The sawtooth pattern corresponds to ACS
anneal cycles. The growth rate increased slightly when the anneal duration was switched from 12 to 6 hours. The slight drop in
hot pixels coincided with the switch to Side 2 electronics.
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Pixel Stability and Hot Pixel Growth in WFC.Figure 4.8: 

The populations of warm, hot, and unstable pixels in the WFC CCDs over their operational lifetime as measured from the
monthly CTE-corrected superdarks. The sudden decrease in stable hot pixels in mid-2006 is attributed to the temperature
change from -77 ºC to -81 ºC, which coincides with the switch to the Side 2 electronics. The small increase in stable hot pixels
in early-2015 is the result of better CTE loss correction due to post-flashing dark images. The population of unstable pixels
remains relatively steady over the history of ACS.



52

ACS/WFC Dark Current HistogramsFigure 4.9: 

Distribution of dark current in WFC detector pixels over time as measured from normal (top) and CTE-corrected (bottom)
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Distribution of dark current in WFC detector pixels over time as measured from normal (top) and CTE-corrected (bottom)
superdark images. Over time, the distribution shifts to the right as the global dark current increases. The tail towards higher
dark current values also increases in amplitude as the number of hot and warm pixels increases with time. The introduction of
post-flash in the dark images in 2015 changed the shape of the distribution slightly, and allowed for a more accurate correction
of CTE losses. While the shapes of the normal (top) and CTE-corrected (bottom) distributions are slightly different, the global
dark current rates are similar.
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A subsection of WFC1 dark frames taken at different epochs showing the increasing populationFigure 4.10: 
of hot pixels. From left to right: before launch, and 1, 2, 3, and 4 years on orbit.
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Electron deposition by cosmic rays on WFC, normalized by the number of counts in the peakFigure 4.11: 
bin.
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Electron deposition by cosmic rays on HRC, normalized by the number of counts in the peak bin.Figure 4.12: 
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Design of the SBC MAMA.Figure 4.13: 
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Figure 4.14: Total transmission curve for ACS SBC plus the PR110L prism.
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MAMA point spread function. Solid lines are from observations, dashed lines are from Tiny TimFigure 4.15: 
models.
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SBC Dark Rate and Operating Temperature.Figure 4.16: 

The top panel shows the dark rates vs. temperature. The bottom panel shows how the temperature changed from the time the
instrument was turned on until the end of the observations. Dashed lines correspond to bad data not used in the analysis.
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Dark Rate Image Comparison.Figure 4.17: 

Left: Dark rate image taken immediately after the detector was turned on (from proposal ID 14513). Right: Dark rate image
from the same program taken after the detector had been on for 5 hours. The increased dark rate visible to the top-right of the
image drives the increased average of the entire detector, while the dark rate in the bottom-left corner remains constant
throughout.
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MAMA Pixel-to-Pixel Flat FieldFigure 4.18: SBC 

Wavelength independent P-Flat for the SBC MAMA (full frame shown).
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Figure 4.19: SBC MAMA LP Flat Field

The LP-flats used for calibration of the SBC imaging modes. All images presented with the same stretch.
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Sensitivity of five of the SBC imaging modes as a function of timeFigure 4.20: 

Sensitivity measurements for five SBC imaging modes. Black boxes are the mean and standard deviation of the sensitivity
before time-dependent sensitivity (TDS) correction. The red line is the extracted TDS. Blue boxes are the sensitivity after
applying TDS correction.
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ACS broad-band filters.Figure 5.1: 
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ACS SDSS filters.Figure 5.2: 
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ACS UV and medium-band filters.Figure 5.3: 
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ACS narrow band filters.Figure 5.4: 
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ACS SBC filters.Figure 5.5: 
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Comparison between the ACS and WFPC2 ramp filters.Figure 5.6: 

The crosses and open circles are the ACS narrow and medium band ramp filters. The open squares are the 4 WFPC2 ramp
filters. For each of the ACS filters, the peak throughput for the central eleven wavelength points is plotted. For the WFPC2
filters, the peak throughput for every 100 Å within the field of view of any of the 4 chips and for a 0° filter rotation angle (as
mapped in Figures 3.4 and 3.5 of the ) is plotted.WFPC2 Instrument Handbook
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Figure 5.7:  total system throughputs as a function of wavelength.HST
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 Limiting Magnitude for point sources in 10 hours, as a function of wavelength. Point sourceFigure 5.8: HST
limiting magnitude achieved with a signal to noise of 5 in a 10 hour-long exposure with optimal extraction.
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 total integration time needed to attain ABMAG=26 for extended sources.Figure 5.9: HST
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WFC and HRC filter wheels layout.Figure 5.10: 
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SBC Filter wheel layoutFigure 5.11: 

ஸறஸறவऺ!0/ऺ�0,6>

#30ऺA4>4-70ऺ7423?ऺ=050.?4:9ऺ:1ऺ?30ऺ"��ऺ4>ऺ0C.07709?யऺ-@?ऺ@>0=>ऺ>3:@7/ऺ-0ऺ,B,=0ऺ?3,?ऺ>?,=>ऺ:1ऺ>:7,=ऺ?D;0ऺ:=ऺ7,?0=
B477ऺ3,A0ऺ,ऺ>429414.,9?ऺ1=,.?4:9ऺ:1ऺ?30ऺ/0?0.?0/ऺ17@Cऺ.:8492ऺ1=:8ऺ:@?>4/0ऺ?30ऺ9:849,7ऺB,A07092?3ऺ=,920ऺ:1ऺ?30
/0?0.?:=றऺ#34>ऺ 4>ऺ/4>.@>>0/ऺ 49ऺ2=0,?0=ऺ/0?,47ऺ 49ऺ யऺ,9/ऺ8:=0ऺ 491:=8,?4:9ऺ 4>ऺ,A,47,-70ऺ 49ऺ"0.?4:9ऺஷறஷறவ #,-70ऺஸறஹ
றऺ#30ऺ>?077,=ऺ>;0.?=,ऺ,=0ऺ1=:8ऺ?30ऺ ऺ஫ ஬ற�4.670>ऺ.,?,7:2 �4.670>ऺ�ற�றயऺழ஼஼஻யऺ��"�ऺழழளயऺ஻ஹஶ

%4>4-70ர7423?ऺ=050.?4:9ऺ:1ऺ?30ऺ"��ऺ�ழழஸ��ऺ48,2492ऺ8:/0ற#,-70ऺஸறஹ஽ऺ

"?077,=
?D;0

�0=.09?,20ऺ:1ऺ,77ऺ/0?0.?0/ऺ;3:?:9>
B34.3ऺ3,A0ऺ ிऺழ஻ளளऺkŪऺ

�0=.09?,20ऺ:1ऺ,77ऺ/0?0.?0/ऺ;3:?:9>
B34.3ऺ3,A0ऺ ிऺஶளளளऺkŪऺ

�ஸ% ஼஺ற஺ ழளள

�ழऺ% ஼஻ற஺ ழளள

�ளऺ% ஼ஸறஹ ஼஼ற஺

�ளऺ% வ஼றள ஷளறஸ

�ளऺ% ளற ஸறஷ

https://hst-docs.stsci.edu/display/ACSIHB/4.4+The+SBC+MAMA%23id-4.4TheSBCMAMA-4.4.2
http://www.stsci.edu/hst/instrumentation/reference-data-for-calibration-and-tools/astronomical-catalogs/pickles-atlas
https://ui.adsabs.harvard.edu/abs/1998PASP..110..863P/abstract


100

ஸறஸறஶऺ"��ऺ�8,2492ऺ�47?0=ऺ"341?>

#30ऺ"��ऺ 1:.,7ऺ >@=1,.0யऺ 7460ऺ ?3,?ऺ:1ऺ ?30ऺ�!�யऺ 4>ऺ ?47?0/ऺ >429414.,9?7DऺB4?3ऺ =0>;0.?ऺ ?:ऺ ?30ऺ .3401ऺ =,Dறऺ #30ऺ����
/0?0.?:=ऺ4>ऺ,ऺ"#�"ऺ>;,=0யऺ,9/ऺ,>ऺ>@.3யऺ4?>ऺB49/:Bऺ4>ऺ,;;=:C48,?07Dऺ;,=,7707ऺ?:ऺ?30ऺ���ऺ>@=1,.0ऺ,9/ऺ?30ऺB3:70
/0?0.?:=ऺ8@>?ऺ?47?ऺ?:ऺ,.340A0ऺ2::/ऺ1:.@>ऺ:A0=ऺ?30ऺ1407/றऺ#30ऺB49/:Bऺ4>ऺ?30=01:=0ऺ?47?0/யऺ,9/ऺ?:ऺ,8074:=,?0ऺ?30
49?=:/@.?4:9ऺ:1ऺ௑7,?0=,7ऺ.:7:=௒யऺB34.3ऺB:@7/ऺ=0>@7?ऺ 49ऺ/4>;0=>4:9ர49/@.0/ऺ/02=,/,?4:9ऺ:1ऺ ?30ऺ�"�யऺ ?30ऺ 147?0=>
,=0ऺ.,9?0/ऺ49ऺ?30ऺ:;;:>4?0ऺ/4=0.?4:9ऺ?:ऺ?3,?ऺ:1ऺ?30ऺB49/:Bறऺ#30ऺ147?0=ऺ?34.690>>ऺ4>ऺ8,?.30/ऺ?:ऺ?30ऺ80,9ऺ49/0C
:1ऺ=01=,.?4:9ऺ:A0=ऺ4?>ऺ-,9/;,>>ऺ?:ऺ8,49?,49ऺ1:.@>றऺ#30>0ऺ=0>@7?ऺ49ऺ@9,A:4/,-70ऺ48,20ऺ7:.,?4:9ऺ:11>0?>ऺ-0?B009
147?0=>றऺ �9ऺ .:9?=,>?யऺ ?30ऺ&��ऺ ,9/ऺ �!�ऺ 147?0=>ऺ ,9/ऺ B49/:B>ऺ ,=0ऺ 9:=8,7ऺ ?:ऺ ?30ऺ .3401ऺ =,Dऺ ,9/ऺ ?30ऺ /0?0.?:=
>@=1,.0>ऺ,=0ऺ?47?0/ऺB4?349ऺ?304=ऺ3:@>492>ऺ?:ऺ8,?.3ऺ?30ऺ1:.,7ऺ>@=1,.0ऺ?47?றऺ�9ऺ யऺB0ऺ74>?ऺ?30ऺ>341?>ऺ1:=ऺ0,.3#,-70ऺஸற஺
"��ऺ48,2492ऺ147?0=ऺB4?3ऺ=0>;0.?ऺ?:ऺ?30ऺ�ழழஸ��ऺ147?0=றऺ�:ऺ;:49?492ऺ.:8;09>,?4:9>ऺ,=0ऺ8,/0ऺ1:=ऺ?30>0ऺ:11>0?>ற

"341?>ऺ-0?B009ऺ"��ऺ48,2492ऺ147?0=>ற#,-70ऺஸற஺஽ऺ

";0.?=,7ऺ�70809? �11>0?ऺ஫;4C07>஬ऺ49ऺ?30ऺCऺ/4=0.?4:9 �11>0?ऺ஫;4C07>஬ऺ49ऺ?30ऺDऺ/4=0.?4:9

�ழழஸ�� ள ள

�ழவவ� ள ள

�ழவஸ�� ரஸ ழஸ

�ழஷள�� ர஺ வழ

�ழஸள�� ரஶ ழழ

�ழஹஸ�� ரஷ ழவ

ஸறஹऺ��"ऺ�:49?ऺ";=0,/ऺ�@9.?4:9>



101

ஸறஹऺ��"ऺ�:49?ऺ";=0,/ऺ�@9.?4:9>

ஸறஹறழऺ���ऺ�4C07ऺ!0>;:9>0ऺ�@9.?4:9
ஸறஹறவऺ�:/07ऺ�"�>
ஸறஹறஶऺ�9.4=.70/ऺ�90=2D
ஸறஹறஷऺ�0:80?=4.ऺ�4>?:=?4:9>
ஸறஹறஸऺ�"�>ऺ,?ऺ!0/ऺ&,A07092?3>ऺ,9/ऺ?30ऺ$%
ஸறஹறஹऺ!0>4/@,7ऺ�-0==,?4:9>

#30ऺ��"ऺ;:49?ऺ>;=0,/ऺ1@9.?4:9ऺ஫�"�஬ऺ3,>ऺ-009ऺ>?@/40/ऺ49ऺ2=:@9/ऺ?0>?ऺ80,>@=0809?>யऺ,9/ऺ-Dऺ@>492ऺ:9ர:=-4?
/,?,ऺ,9/ऺ8:/07>ऺ2090=,?0/ऺ-Dऺ?30ऺ ऺ>:1?B,=0ऺ/0A07:;0/ऺ-Dऺ�றऺ�=4>?ऺ,9/ऺ!றऺ�::6றऺ�>ऺB4?3ऺ:?30=ऺ#49Dऺ#48 �"#
ऺ49>?=@809?>யऺ?30ऺ��"ऺ;:49?ऺ>;=0,/ऺ1@9.?4:9ऺ4>ऺ,110.?0/ऺ-Dऺ-:?3ऺ:;?4.,7ऺ,-0==,?4:9>ऺ,9/ऺ20:80?=4.ऺ/4>?:=?4:9>ற
�:49?ऺ >:@=.0>ऺ 48,20/ऺB4?3ऺ&��ऺ,9/ऺ�!�ऺ0C;0=409.0ऺ-7@==492ऺ/@0ऺ ?:ऺ .3,=20ऺ/411@>4:9ऺ 49?:ऺ,/5,.09?ऺ;4C07>
-0.,@>0ऺ:1ऺ���ऺ>@-;4C07ऺA,=4,?4:9>யऺB34.3ऺ=0/@.0>ऺ?30ऺ7484?492ऺ8,294?@/0>ऺ?3,?ऺ.,9ऺ-0ऺ=0,.30/ऺ-Dऺ&��ல�!�ற
#30ऺ "��ऺ �"�ऺ ,9/ऺ ?30ऺ 7:92ரB,A07092?3ऺ �!�ऺ �"�ऺ ,=0ऺ ,7>:ऺ ,110.?0/ऺ -Dऺ ,ऺ 3,7:ऺ ;=:/@.0/ऺ -Dऺ ?30ऺ /0?0.?:=>
?308>07A0>ற

ஸறஹறழऺ���ऺ�4C07ऺ!0>;:9>0ऺ�@9.?4:9

#30ऺ>3,=;90>>ऺ:1ऺ?30ऺ���ऺ�"�ऺ4>ऺ>:80B3,?ऺ/02=,/0/ऺ-Dऺ.3,=20ऺ/411@>4:9ऺ49?:ऺ,/5,.09?ऺ;4C07>றऺ#30ऺ0110.?ऺ4>
@>@,77Dऺ /0>.=4-0/ऺ 49ऺ ?0=8>ऺ:1ऺ ?30ऺ ;4C07ऺ =0>;:9>0ऺ 1@9.?4:9ऺ ஫�!�஬யऺB34.3ऺ 24A0>ऺ ?30ऺ /4>?=4-@?4:9ऺ :1ऺ 17@Cऺ 1=:8
B4?349ऺ ?30ऺ ;4C07ऺ 49?:ऺ ,/5,.09?ऺ ;4C07>றऺ �3,=20ऺ /411@>4:9ऺ =0>@7?>ऺ 49ऺ ோளறஸऺ8,294?@/0ऺ 7:>>ऺ 49ऺ ?30ऺ&��ऺ 7484?492
8,294?@/0ऺ,?ऺ>3:=?ऺB,A07092?3>ऺ஫?30ऺB:=>?ऺ.,>0஬றऺ�?ऺ7:920=ऺB,A07092?3>ऺ,9/ऺ,?ऺ,77ऺB,A07092?3>ऺ1:=ऺ?30ऺ�!�
?30ऺ=0/@.?4:9ऺ49ऺ?30ऺ7484?492ऺ8,294?@/0ऺ4>ऺோளறவऺ8,294?@/0>ऺ:=ऺ 70>>றऺ�@0ऺ?:ऺA,=4,?4:9>ऺ 49ऺ?30ऺ���ऺ?34.690>>ய
.3,=20ऺ /411@>4:9ऺ 4>ऺ 9:?ऺ .:9>?,9?ऺ :A0=ऺ ?30ऺ 1407/ऺ :1ऺ A40Bறऺ �?ऺ /4110=09?ऺB,A07092?3>யऺ ?30ऺ ���ऺ ;4C07ऺ =0>;:9>0
1@9.?4:9>ऺ.,9ऺ-0ऺ=0;=0>09?0/ऺ-Dऺ?30ऺ1:77:B492ऺ60=907>ऺ஫1:=ऺ?30ऺ.09?0=ऺ:1ऺ?30ऺ1407/஬஽

஫ ஬ழ

,?ऺŪऺீऺஷளளளऺkய

஫ ஬வ

,?ऺŪऺீऺஸஸளளऺkயऺ,9/

஫ ஬ஶ

,?ऺŪऺீऺ஻ளளளऺkற

�@0ऺ?:ऺ:;?4.,7ऺ,9/ऺ.3,=20ऺ/411@>4:9ऺ0110.?>யऺ?30ऺ&��ऺ,9/ऺ�!�ऺ�"�>ऺA,=Dऺ,.=:>>ऺ?30ऺ/0?0.?:=>ऺ,>ऺ0C;7,490/ऺ49ऺ
ற��"ऺ�"!ऺவளளஶரளஹ

http://www.stsci.edu/hst/instrumentation/focus-and-pointing/focus/tiny-tim-hst-psf-modeling
https://ui.adsabs.harvard.edu/abs/2003acs..rept....6K/abstract


102

ஸறஹறவऺ�:/07ऺ�"�>

#,-70ऺஸற஻ऺ,9/ऺ ऺ24A0ऺ8:/07ऺ�"�>ऺ 1:=ऺ&��ऺ,9/ऺ�!�ऺ 49ऺ ?30ऺ .09?=,7ऺ ஸऺ ஸऺ;4C07ऺ =024:9ऺ 49ऺ ?B:ऺ 147?0=>ற#,-70ऺஸற஼ ௔ऺ
�@8-0=>ऺ74>?0/ऺ,=0ऺ?30ऺ1=,.?4:9ऺ:1ऺ?30ऺ?:?,7ऺ090=2Dऺ=0.04A0/ऺ49ऺ0,.3ऺ;4C07றऺ#30ऺ8:/07>ऺ3,A0ऺ-009ऺ2090=,?0/
@>492 ऺ ?,6492ऺ 49?:ऺ,..:@9?ऺ ?30ऺ ऺ:;?4.,7ऺ,-0==,?4:9>ऺ,9/ऺ:->.@=,?4:9>ऺ,>ऺB077ऺ,>ऺ ?30ऺ���ऺ;4C07ऺ#49Dऺ#48ய �"#
=0>;:9>0ऺ 1@9.?4:9றऺ�407/ர/0;09/09?ऺ20:80?=4.,7ऺ/4>?:=?4:9>ऺ,=0ऺ 49.7@/0/றऺ#30ऺ =0,7ऺ�"�ऺB477ऺ,7>:ऺ/4110=ऺ 1=:8
?30ऺ 8:/07ऺ -0.,@>0ऺ :1ऺ ?30ऺ 54??0=ऺ 49ऺ ?30ऺ ऺ ;:49?492யऺ ऺ 1:.@>ऺ A,=4,?4:9ऺ ஫1:.@>ऺ -=0,?3492஬யऺ ,9/ऺ :?30=�"# �"#
49>?=@809?,7ऺ0110.?>யऺ>:80ऺ:1ऺB34.3ऺ,=0ऺ-=4017Dऺ/4>.@>>0/ऺ-07:Bறऺ#30ऺ>;,?4,7ऺ�"�ऺA,=4,?4:9>ऺ:1ऺ?30ऺ&��ऺ,9/
�!�ऺ/0?0.?:=>ऺ,=0ऺ1@77Dऺ/0>.=4-0/ऺ49ऺ ऺ��"ऺ�"!ऺவளளஷரழஸய ��"ऺ�"!ऺவளளஹரளழயऺ,9/ऺ ற��"ऺ�"!ऺவளழ஻ரள஻

��"ऺ�:/07ऺ�"�>ऺ49ऺ?30ऺ.09?=,7ऺஸCஸऺ;4C07ऺ=024:9ऺ஫���஬ற#,-70ऺஸற஻஽ऺ

&��ऺ8:/07ऺ�"�யऺ147?0=ऺ�ஷஶஸ&
ऺ ऺ

&��ऺ8:/07ऺ�"�யऺ147?0=ऺ�஻ழஷ&

ளறளள ளறளழ ளறளழ ளறளழ ளறளள
ऺ
ளறளழ ளறளழ ளறளவ ளறளழ ளறளழ

ளறளழ ளறளஷ ளறள஺ ளறளஸ ளறளவ
ऺ
ளறளழ ளறளஶ ளறள஺ ளறளஶ ளறளவ

ளறளவ ளறள஻ ளறழ஺ ளறள஻ ளறளவ
ऺ
ளறளவ ளறள஺ ளறழ஻ ளறள஺ ளறளவ

ளறளழ ளறளஷ ளறள஻ ளறளஷ ளறளழ
ऺ
ளறளழ ளறளஶ ளறள஺ ளறளஶ ளறளழ

ளறளள ளறளழ ளறளவ ளறளழ ளறளள
ऺ
ளறளழ ளறளவ ளறளவ ளறளழ ளறளள

�!�ऺ8:/07ऺ�"�யऺ147?0=ऺ�ஷஶஸ&
ऺ ऺ

�!�ऺ8:/07ऺ�"�யऺ147?0=ऺ�஻ழஷ&

ளறளழ ளறளழ ளறளழ ளறளழ ளறளழ
ऺ
ளறளள ளறளழ ளறளவ ளறளழ ளறளள

ளறளவ ளறளஶ ளறளஹ ளறளஶ ளறளழ
ऺ
ளறளழ ளறளஷ ளறளஸ ளறளஷ ளறளழ

ளறளழ ளறளஹ ளறழஹ ளறளஹ ளறளழ
ऺ
ளறளவ ளறளஸ ளறள஻ ளறளஸ ளறளவ

ளறளழ ளறளஶ ளறள஺ ளறளஶ ளறளழ
ऺ
ளறளழ ளறளஷ ளறளஸ ளறளஷ ளறளழ

ளறளழ ளறளவ ளறளழ ளறளழ ளறளழ
ऺ
ளறளள ளறளழ ளறளவ ளறளழ ளறளள

��"ऺ�:/07ऺ�"�>ऺ49ऺ.09?=,7ऺஸCஸऺ;4C07ऺ=024:9ऺ஫"��஬ற#,-70ऺஸற஼஽ऺ

"��ऺ�"�ऺ,?ऺழவளऺ98
ऺ

"��ऺ�"�ऺ,?ऺழஹளऺ98

http://www.stsci.edu/hst/instrumentation/focus-and-pointing/focus/tiny-tim-hst-psf-modeling
https://ui.adsabs.harvard.edu/abs/2004acs..rept...15A/abstract
https://ui.adsabs.harvard.edu/abs/2006acs..rept....1A/abstract
https://ui.adsabs.harvard.edu/abs/2018acs..rept....8B/abstract


103

ிளறளழ ளறளழ ளறளழ ளறளழ ிளறளழ
ऺ
ிளறளழ ிளறளழ ிளறளழ ிளறளழ ிளறளழ

ளறளழ ளறளவ ளறளஶ ளறளவ ளறளழ
ऺ
ிளறளழ ளறளவ ளறளஷ ளறளவ ிளறளழ

ளறளழ ளறளஶ ளறழஸ ளறளஶ ளறளழ
ऺ
ிளறளழ ளறளஷ ளறவள ளறளஷ ிளறளழ

ளறளழ ளறளவ ளறளஶ ளறளவ ளறளழ
ऺ
ிளறளழ ளறளவ ளறளஷ ளறளவ ிளறளழ

ிளறளழ ளறளழ ளறளழ ளறளழ ிளறளழ
ऺ
ிளறளழ ிளறளழ ிளறளழ ிளறளழ ிளறளழ

ஸறஹறஶऺ�9.4=.70/ऺ�90=2D

�9ऺ2090=,7யऺ?30ऺ��"ல&��ऺ09.4=.70/ऺ090=2Dऺ/4>?=4-@?4:9ऺ3,>ऺ-009ऺ1:@9/ऺ?:ऺ-0ऺB4?349ऺ?30ऺ:=4249,7ऺ 49>?=@809?
>;0.414.,?4:9>றऺ ऺ ,9/ऺ ऺ >3:Bऺ ?30ऺ ��"ऺ 09.4=.70/ऺ 090=2Dऺ .@=A0>ऺ /0=4A0/ऺ 1=:8ऺ :9ர:=-4?�42@=0ऺ ஸறழவ �42@=0ऺ ஸறழஶ
48,20>றऺ�9?0=,.?4A0ऺ09.4=.70/ऺ090=2Dऺ;7:?>ऺ.,9ऺ-0ऺ1:@9/ऺ:9ऺ?30ऺ ற��"ऺ�;0=?@=0ऺ�:==0.?4:9>ऺB0->4?0

�@0ऺ ?:ऺ ?070>.:;0ऺ -=0,?3492ऺ :A0=ऺ >3:=?ऺ ?480ऺ >.,70>ऺ ,9/ऺ 1:.@>ऺ /=41?>ऺ :A0=ऺ 7:92ऺ ?480ऺ >.,70>யऺ @>0=>ऺ ,=0
09.:@=,20/ऺ?:ऺ80,>@=0ऺ?30ऺ09.4=.70/ऺ090=2Dऺ/4=0.?7Dऺ1=:8ऺ?304=ऺ>.409.0ऺ48,20>யऺ=,?30=ऺ?3,9ऺ/0;09/492ऺ:9
?30ऺ ?,-@7,?0/ऺ A,7@0>யऺ B30=0ऺ /0A4,?4:9>ऺ ,?ऺ >8,77ऺ =,/44ऺ8,Dऺ -0ऺ >429414.,9?றऺ �@=?30=ऺ /0?,47>ऺ :9ऺ ?30ऺ 09.4=.70/
090=2Dऺ.,74-=,?4:9ऺ.,9ऺ-0ऺ1:@9/ऺ49ऺ ऺ,9/ऺ றயऺ�:3749ऺவளழஹயऺ��யऺழஸவயऺஹள ய��"ऺ�"!ऺவளவளரள஻ ��"ऺ�"!ऺவளழஹரளஸ

https://www.stsci.edu/hst/instrumentation/acs/data-analysis/aperture-corrections
https://ui.adsabs.harvard.edu/abs/2016AJ....152...60B/abstract
https://ui.adsabs.harvard.edu/abs/2020acs..rept....8B/abstract
https://ui.adsabs.harvard.edu/abs/2016acs..rept....5A/abstract


104

Encircled energy for the CCD channels.Figure 5.12: 
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Encircled energy for the SBC. Solid lines correspond to observations, dashed lines correspond toFigure 5.13: 
Tiny Tim models.
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Figure 5.14: ACS WFC PSF - F625W.
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ACS HRC PSF - F625W.Figure 5.15: 
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ACS WFC PSFs (10 × 10 ). FR914M images are saturated.Figure 5.16: arcsec2
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ACS HRC PSFs (3.25 × 3.25 ).Figure 5.17: arcsec2
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Throughput and rejection of the ACS polarizers.Figure 6.1: 

Parallel and perpendicular transmission as a function of wavelength for the POLUV and POLV polarizers.
�9ऺ2090=,7யऺ?30ऺ��"ऺ;:7,=4E0=>ऺ.,9ऺ-0ऺ,;;=:C48,?0/ऺ,>ऺ஧4/0,7ற஧ऺ�:9>0<@09?7Dயऺ?30ऺ"?:60>ऺ;,=,80?0=>ऺ஫ ஬�யऺ யऺ$
.,9ऺ-0ऺ.:8;@?0/ऺ@>492ऺ>48;70ऺ1:=8@7,0றऺ$>492 யऺ,9/ऺ ऺ?:ऺ=0;=0>09?ऺ?30ऺ48,20>ऺ?,609ऺ?3=:@23ऺ?30ऺ48ழயऺ48வ 48ஶ
;:7,=4E0=>ऺ���ளயऺ���ஹளயऺ,9/ऺ���ழவளऺ=0>;0.?4A07Dயऺ?30ऺ"?:60>ऺ;,=,80?0=>ऺ,=0஽

஫ ஬ஷ

஫ ஬ஸ

஫ ஬ஹ

#30>0ऺ;,=,80?0=>ऺ.,9ऺ-0ऺ.:9A0=?0/ऺ?:ऺ?30ऺ/02=00ऺ:1ऺ;:7,=4E,?4:9ऺ஫ ஬ऺ,9/ऺ?30ऺ;:7,=4E,?4:9ऺ,9270ऺ஫ ऺ80,>@=0/� ஬ŧ
.:@9?0=.7:.6B4>0ऺ1=:8ऺ?30ऺ ,C4>ऺ,>ऺ1:77:B>஽Cऺ

஫ ஬஺

஫ ஬஻



115

�ऺ8:=0ऺ/0?,470/ऺ,9,7D>4>யऺ49.7@/492ऺ,77:B,9.0>ऺ1:=ऺ48;0=10.?4:9>ऺ49ऺ?30ऺ;:7,=4E0=>யऺ4>ऺ24A09ऺ-Dऺ";,=6>ऺ�ऺ�C:9
யऺB3:ऺ 1:@9/ऺ ?3,?ऺ ?30ऺ 48;:=?,9?ऺ;,=,80?0=ऺ ?:ऺ .:9>4/0=ऺ 1:=ऺ 0C;0=4809?ऺ/0>429ऺ 4>ऺ ?30ழ஼஼஼யऺ ��"�யऺ ழழழயऺ ழவ஼஻

;=:/@.?ऺ :1ऺ 0C;0.?0/ऺ /02=00ऺ :1ऺ ;:7,=4E,?4:9ऺ ,9/ऺ >429,7ர?:ர9:4>0றऺ �:=ऺ ?3=00ऺ 4/0,7ऺ ;:7,=4E0=>ऺ :=409?0/ऺ ,?ऺ ஹளV
ऺ=07,?4A0ऺ;:>4?4:9ऺ,9270>ऺ஫,>ऺ49ऺ��"஬யऺ?30ऺ@9.0=?,49?Dऺ49ऺ?30ऺ/02=00ऺ:1ऺ;:7,=4E,?4:9ऺ ऺ஫B34.3ऺ=,920>ऺ1=:8ऺளऺ1:=�
@9;:7,=4E0/ऺ7423?ऺ?:ऺழऺ1:=ऺ1@77Dऺ;:7,=4E0/ऺ7423?஬ऺ4>ऺ,;;=:C48,?07Dऺ?30ऺ49A0=>0ऺ:1ऺ?30ऺ>429,7ர?:ர9:4>0ऺ;0=ऺ48,20ற
";0.414.,77Dயऺ";,=6>ऺ�ऺ�C:9ऺ1:@9/஽

஫ ஬஼

B30=0ऺ ऺ 4>ऺ ?30ऺ @9.0=?,49?Dऺ 49ऺ ?30ऺ /02=00ऺ :1ऺ ;:7,=4E,?4:9யऺ ,9/ऺ ி"ல�ு ऺ 4>ऺ ?30ऺ >429,7ர?:ர9:4>0ऺ :1ऺ ?30Ų� 4 ऺ 4?3

ऺ48,20றऺ#30ऺ@9.0=?,49?Dऺ49ऺ?30ऺ;:7,=4E,?4:9ऺ,9270யऺŲ யऺ4>ऺ24A09ऺ-D஽ŧ

஫ ஬ழள

#34>ऺ ,9,7D>4>ऺ ;0=?,49>ऺ ?:ऺ 4/0,7ऺ ;:7,=4E0=>ऺ B4?3ऺ 9:ऺ 49>?=@809?,7ऺ ;:7,=4E,?4:9றऺ �:B0A0=யऺ ?30ऺ ��"ऺ ;:7,=4E0=>
஫0>;0.4,77Dऺ ?30ऺ ���$%ऺ ;:7,=4E0=>஬ऺ ,77:Bऺ >429414.,9?ऺ 70,6,20ऺ :1ऺ .=:>>ர;:7,=4E0/ऺ 7423?ऺ ,9/ऺ ?30ऺ 49>?=@809?,7
;:7,=4E,?4:9ऺ:1ऺ?30ऺ&��ऺ4>ऺோவனऺ஫>00ऺ ஬றऺ#30ऺ49>?=@809?,7ऺ;:7,=4E,?4:9ऺ:1ऺ?30ऺ�!�ऺ=,920/ऺ1=:8ऺ,��"ऺ�"!ऺவளளஷரள஼
84948@8ऺ:1ऺஷனऺ49ऺ?30ऺ=0/ऺ?:ऺழஷனऺ49ऺ?30ऺ1,=ர$%றऺ�?30=ऺ0110.?>யऺ>@.3ऺ,>ऺ;3,>0ऺ=0?,=/,9.0ऺ49ऺ?30ऺ84==:=>யऺ8,D
-0ऺ>429414.,9?ऺ,>ऺB077றऺ�70,>0ऺ.:9>@7?ऺ?30ऺ"#".�ऺB0-;,20>ऺ1:=ऺ8:=0ऺ/0?,470/ऺ491:=8,?4:9யऺ0>;0.4,77Dऺ?30ऺ��"

,9/ऺ ற�,?,ऺ�,9/-::6ऺ ��"ऺ�"!>

ஹறழறஶऺ�8;70809?,?4:9ऺ:1ऺ��"ऺ�:7,=4E0=>

#30ऺ��"ऺ;:7,=4E0=>ऺ,=0ऺ0,>Dऺ?:ऺ@>0றऺ#30ऺ:->0=A0=ऺ>070.?>ऺ,ऺ>;0.?=,7ऺ070809?ऺ஫147?0=ऺ:=ऺ2=4>8஬ऺ,9/ऺ?309ऺ:-?,49>
>@..0>>4A0ऺ48,20>ऺB4?3ऺ0,.3ऺ:1ऺ?30ऺ?3=00ऺ;:7,=4E0=>ऺ:1ऺ?30ऺ%�"ऺ>0?ऺ஫���ள%யऺ���ஹள%யऺ���ழவள%஬ऺ:=ऺ?30ऺ$%ऺ>0?
஫���ள$%யऺ���ஹள$%யऺ���ழவள$%஬றऺ�9.0ऺ ?30ऺ>;0.?=,7ऺ070809?ऺ,9/ऺ;:7,=4E0=ऺ >0?ऺ,=0ऺ >;0.4140/யऺ ?30ऺ >.30/@7492
>D>?08ऺ,@?:8,?4.,77Dऺ2090=,?0>ऺ?30ऺ>70B>ऺ?3,?ऺ;7,.0ऺ?30ऺ?,=20?ऺ49ऺ?30ऺ:;?48,7ऺ=024:9ऺ:1ऺ?30ऺ1407/ऺ:1ऺA40Bற

�0.,@>0ऺ?30ऺ���$%ऺ,9/ऺ���%ऺ>0?>ऺ,=0ऺ3:@>0/ऺ:9ऺ>0;,=,?0ऺ147?0=ऺB3007>யऺ ?30ऺ9@8-0=ऺ:1ऺ>;0.?=,7ऺ070809?>
,A,47,-70ऺ?:ऺ0,.3ऺ>0?ऺ4>ऺ=0>?=4.?0/றऺ#30ऺ,A,47,-70ऺ070809?>ऺ,=0ऺ/0?0=8490/ऺ-Dऺ?30ऺ=07,?4A0ऺ;0=1:=8,9.0ऺ:1ऺ?30
;:7,=4E0=>ऺ ,9/ऺ ?30ऺ 90,=ர$%ऺ 7484?,?4:9>ऺ :1ऺ ?30ऺ&��ऺ .,@>0/ऺ -Dऺ 4?>ऺ >47A0=ऺ84==:=ऺ .:,?492>றऺ #30ऺ ���$%ऺ >0?ऺ 4>
8:@9?0/ऺ:9ऺ�47?0=ऺ&3007ऺழऺ,9/ऺ8,Dऺ-0ऺ.=:>>0/ऺB4?3ऺ,9Dऺ147?0=ऺ8:@9?0/ऺ:9ऺ�47?0=ऺ&3007ऺவறऺ#30ऺ���%ऺ>0?ऺ 4>
8:@9?0/ऺ:9ऺ�47?0=ऺ&3007ऺவऺ,9/ऺ8,Dऺ-0ऺ.=:>>0/ऺB4?3ऺ?30ऺ�஻ளள�ऺ2=4>8ऺ:=ऺ,9Dऺ:1ऺ?30ऺ:?30=ऺ,>>:.4,?0/ऺ147?0=>ऺ49ऺ

றऺ��>ऺ8@>?ऺ;7,9ऺ?304=ऺ:B9ऺ.,74-=,?4:9ऺ:->0=A,?4:9>ऺ1:=ऺ?3:>0ऺ147?0=>ऺ74>?0/ऺ,>ऺ�%�������ऺ49ऺ?30ऺ?,-70ற#,-70ऺஹறழ

#30ऺ;:7,=4E0=ऺ>0?>ऺB0=0ऺ/0>4290/ऺ;=48,=47Dऺ1:=ऺ@>0ऺB4?3ऺ?30ऺ�!�யऺB30=0ऺ?30Dऺ:110=0/ऺ,ऺ1@77ऺ@9A4290??0/ऺ1407/
:1ऺA40Bऺ஫வ஼ऺ௔ வஹऺ ஬ऺB4?3ऺ,9Dऺ,77:B0/ऺ48,2492யऺ>;0.?=:>.:;4.யऺ,9/ऺ.:=:9,2=,;34.ऺ.:8-49,?4:9>றऺ&309ऺ ,=.>0.வ
@>0/ऺB4?3ऺ?30ऺ&��யऺ?30ऺ;:7,=4E0=>ऺ;=:A4/0ऺ,ऺA4290??0/யऺ=0.?,92@7,=ऺ1407/ऺ:1ऺA40Bऺ?3,?ऺ14?>ऺ49>4/0ऺ?30ऺWFC1B-2K
ऺ >@-ர,==,Dறऺ �7?3:@23ऺ ?34>ऺ 1407/ऺ :1ऺ A40Bऺ 4>ऺ >429414.,9?7Dऺ >8,770=ऺ ?3,9ऺ ?30ऺ 9:=8,7ऺ &��ऺ 1407/ऺ :1ऺ A40Bயऺ 4?ऺ 4>
,;;=:C48,?07Dऺ14A0ऺ?480>ऺ7,=20=ऺ?3,9ऺ?3,?ऺ:-?,490/ऺB4?3ऺ?30ऺ�!�றऺ#:ऺ,A:4/ऺ?30ऺ2,;ऺ-0?B009ऺ?30ऺ&��ऺ���>
,9/ऺ?:ऺ:;?484E0ऺ=0,/:@?ऺ9:4>0ऺ,9/ऺ�#�ऺ0110.?>யऺ ?30ऺ>.30/@7492ऺ>D>?08ऺB477ऺ,@?:8,?4.,77Dऺ>70Bऺ?30ऺ?,=20?ऺ?:
;4C07ऺ஫ஶள஼ஹயऺழளவஷ஬ऺ:9ऺ?30ऺ&��ழऺ���ऺB3090A0=ऺ?30ऺ ऺ,;0=?@=0ऺ,9/ऺ;:7,=4E0=ऺ>0?>ऺ,=0ऺ>070.?0/றऺ#:ऺ=0/@.0WFC
.,80=,ऺ:A0=30,/ऺ?480>யऺ,ऺவளஷ஻ऺ௔ऺவளஷ஻ऺ>@-,==,Dऺ48,20ऺ.09?0=0/ऺ:9ऺ?30ऺ?,=20?ऺB477ऺ-0ऺ=0,/:@?ऺ1=:8ऺ&��ழऺ஫

஬ற#,-70ऺஹறவ

�..,>4:9,77Dऺ:->0=A0=>ऺ/0>4=0ऺ9:9ர;:7,=4E0/ऺ48,20>ऺ:1ऺ?,=20?>ऺ,?ऺ?30ऺ>,80ऺ7:.,?4:9ऺ:9ऺ?30ऺ/0?0.?:=ऺ,>ऺ?304=
;:7,=4E0/ऺ48,20>றऺ�:492ऺ>:ऺB,>ऺ>?=,423?1:=B,=/ऺB4?3ऺ?30ऺ�!�ாऺ:90ऺ80=07Dऺ3,/ऺ?:ऺ?,60ऺ,9ऺ0C;:>@=0ऺB4?3:@?
?30ऺ ;:7,=4E0=ऺ 49ऺ ;7,.0றऺ �:B0A0=யऺ &��ऺ ;:7,=480?=Dऺ ,@?:8,?4.,77Dऺ 49A:60>ऺ ,ऺ 7,=20ऺ >70Bऺ 1=:8ऺ ?30ऺ 9:9ர
;:7,=480?=4.ऺ48,2492ऺ;:>4?4:9றऺ#:ऺ:-?,49ऺ,ऺ9:9ர;:7,=4E0/ऺ48,20ऺ,?ऺ?30ऺ>,80ऺ;3D>4.,7ऺ/0?0.?:=ऺ7:.,?4:9ऺ,>ऺ?30
;:7,=4E0/ऺ48,20>யऺ:90ऺ8@>?ऺ>;0.41Dऺ?30ऺ ऺ,;0=?@=0ऺ49>?0,/ऺ:1ऺ?30ऺ ऺ,;0=?@=0ऺ஫ ஬றWFC1B-2K WFC #,-70ऺஹறவ

https://ui.adsabs.harvard.edu/abs/1999PASP..111.1298S/abstract
https://ui.adsabs.harvard.edu/abs/1999PASP..111.1298S/abstract
https://ui.adsabs.harvard.edu/abs/2004acs..rept....9B/abstract
https://hst-docs.stsci.edu/display/ACSDHB
https://hst-docs.stsci.edu/display/ACSDHB
http://www.stsci.edu/hst/instrumentation/acs/documentation/instrument-science-reports-isrs


116

�C,8;70>ऺ:1ऺ;:7,=4E0=ऺ,9/ऺ9:9ர;:7,=4E0=ऺ0C;:>@=0>ऺ49ऺ,ऺ�3,>0ऺ��ऺ;=:;:>,7றऺ�!�ऺ,;0=?@=0>ऺ,=0ऺ9:#,-70ऺஹறவ஽ऺ
7:920=ऺ,A,47,-70ऺ-@?ऺ,=0ऺ>3:B9ऺ1:=ऺ,=.34A,7ऺ;@=;:>0>ற

�;0=?@=0 �47?0=> �:8809?

�!� �ஹளஹ&ய
���ள%

ழளவஷऺ௔ऺழளவஷऺ48,20ऺ.09?0=0/ऺ,?ऺ@>@,7ऺ�!�ऺ,;0=?@=0ற

�!� �ஹளஹ&ய
���ஹள%

",80ऺ-@?ऺB4?3ऺ ற���ஹள%

�!� �ஹளஹ&ய
���ழவள%

",80ऺ-@?ऺB4?3ऺ ற���ழவள%

�!� �ஹளஹ& �:9ர;:7,=4E0=ऺ48,20ऺ.09?0=0/ऺ,?ऺ>,80ऺ/0?0.?:=ऺ7:.,?4:9ऺ,>ऺ;:7,=4E0=ऺ0C;:>@=0ற

&�� �ஹளஹ&ய
���ள%

#,=20?ऺ,@?:8,?4.,77Dऺ;7,.0/ऺ,?ऺ&��ழऺ;4C07ऺ஫ஶள஼ஹயऺழளவஷ஬ாऺவளஷ஻ऺ௔ऺவளஷ஻ऺ48,20ற

&�� �ஹளஹ&ய
���ஹள%

",80ऺ-@?ऺB4?3ऺ ற���ஹள%

&�� �ஹளஹ&ய
���ழவள%

",80ऺ-@?ऺB4?3ऺ ற���ழவள%

&��ழ�ர
வ�

�ஹளஹ& �:9ர;:7,=4E0=ऺ 48,20ऺ ,?ऺ >,80ऺ /0?0.?:=ऺ 7:.,?4:9றऺ #,=20?ऺ ,?ऺ &��ழऺ ;4C07ऺ ஫ஶள஼ஹய
ழளவஷ஬ாऺவளஷ஻ऺ௔ऺவளஷ஻ऺ48,20ற

ஹறழறஷऺ�3,770920>ऺ,9/ऺ�484?,?4:9>ऺ:1ऺ��"ऺ�:7,=480?=D

#30ऺ8:>?ऺ,..@=,?0ऺ��"ऺ;:7,=480?=DऺB,>ऺ:-?,490/ऺ49ऺ?30ऺA4>4-70ऺ-,9/>ऺ஫4ற0றயऺ�ஹளஹ&஬ऺB4?3ऺ?30ऺ�!�ऺ,9/ऺ���%
;:7,=4E0=>றऺ #34>ऺ8:/0ऺ 3,/ऺ ?30ऺ ,/A,9?,20ऺ :1ऺ A0=Dऺ 3423ऺ =050.?4:9ऺ :1ऺ ;0=;09/4.@7,=ऺ ;:7,=4E,?4:9ऺ ,9/ऺ 69:B9
84==:=ऺ.:,?492>ऺB4?3ऺ=0,/47Dऺ8:/070/ऺ;=:;0=?40>றऺ�0.,@>0ऺ?30ऺ&��ऺ84==:=ऺ.:,?492>ऺ,=0ऺ;=:;=40?,=Dயऺ8:/07>ऺ:1
?304=ऺ;:7,=4E,?4:9ऺ;=:;0=?40>ऺ ஫0ற2றயऺ ?30ऺ;3,>0ऺ =0?,=/,9.0ऺ:1ऺ ?30ऺ ��ஶऺ84==:=஬ऺ,=0ऺ@9,A,47,-70றऺ�:9>0<@09?7Dய
.,74-=,?492ऺ&��ऺ;:7,=4E0/ऺ48,20>ऺ4>ऺ8@.3ऺ8:=0ऺ/4114.@7?ऺ?3,9ऺ.,74-=,?492ऺ?30ऺ�!�ऺ48,20>றऺ#30ऺ��"ऺ#0,8ऺ3,>
,9ऺ:92:492ऺ.,8;,429ऺ ?:ऺ;3:?:80?=4.,77Dऺ .,74-=,?0ऺ&��ऺ;:7,=480?=DऺB4?3ऺ-:?3ऺ >0?>ऺ:1ऺ;:7,=4E0=>றऺ�,?,ऺ3,>
-009ऺ:-?,490/ऺ ?3,?ऺ >3:@7/ऺ ;=:A4/0ऺ 48;=:A0/ऺ .,74-=,?4:9ऺ 1:=ऺ ?30ऺ 1:77:B492ऺ 147?0=>யऺ 49ऺ .:8-49,?4:9ऺB4?3ऺ ?30
,;;=:;=4,?0ऺ>0?ऺ:1ऺ;:7,=4E0=>஽ऺ�ஷஶஸ&யऺ�ஷ஺ஸ&யऺ�ஹளஹ&யऺ,9/ऺ�஺஺ஸ&றऺ&0ऺ09.:@=,20ऺ@>0=>ऺ?:ऺ;0=4:/4.,77Dऺ.30.6
?30ऺ ऺ,9/ऺ ऺ1:=ऺ,9Dऺ@;/,?0>ற��"ऺB0-;,20 ;@-74>30/ऺ�"!>

$%ऺ ;:7,=480?=Dऺ B4?3ऺ ��"ऺ 4>ऺ .3,77092492ऺ -0.,@>0ऺ ?30ऺ ���$%ऺ ;:7,=4E0=>ऺ 3,A0ऺ =07,?4A07Dऺ ;::=ऺ :=?3:2:9,7
=050.?4:9றऺ�9ऺ,//4?4:9யऺB3470ऺ?30ऺ49>?=@809?,7ऺ;:7,=4E,?4:9ऺ:1ऺ?30ऺ�!�ऺB,>ऺஷனऺ?:ऺ஺னऺ49ऺ?30ऺA4>4-70யऺ4?ऺ=:>0ऺ?:ऺ஻ன
?:ऺ஼னऺ49ऺ?30ऺ$%ऺ,9/ऺ=0,.30/ऺழஷனऺ,?ऺவவளளऺkऺ஫>00ऺ ஬றऺ�,=ர$%ऺ;:7,=480?=Dऺ4>ऺ0>;0.4,77Dऺ.3,77092492��"ऺ�"!ऺவளளஷரள஼
-0.,@>0ऺ?30ऺ���$%ऺ;=:;0=?40>ऺ,=0ऺ9:?ऺB077ர.3,=,.?0=4E0/ऺ>3:=?B,=/>ऺ:1ऺவ஻ளளऺkயऺ,9/ऺ?30Dऺ,;;0,=ऺ?:ऺ.3,920
=,;4/7DऺB4?3ऺB,A07092?3றऺ�:=0:A0=யऺ?30ऺ7:Bऺ$%ऺ?=,9>84>>4:9ऺ:1ऺ?30ऺ���$%ऺ;:7,=4E0=>ऺ,9/ऺ?30ऺ;::=ऺ=050.?4:9
49ऺ?30ऺ1,=ர=0/ऺ0C,.0=-,?0ऺ?30ऺ=0/ऺ70,6>ऺ>009ऺ49ऺ?30ऺ1,=ர$%ऺ>;0.?=,7ऺ147?0=>ற

https://www.stsci.edu/hst/instrumentation/acs
https://www.stsci.edu/hst/instrumentation/acs/documentation/instrument-science-reports-isrs
https://ui.adsabs.harvard.edu/abs/2004acs..rept....9B/abstract


117

#30ऺ��"ऺ ?0,8ऺ=0.09?7Dऺ0C,8490/ऺ ?30ऺ 48;,.?ऺ:1ऺ ?30ऺ;4C07ர-,>0/ऺ�#�ऺ .:==0.?4:9ऺ,72:=4?38ऺ:9ऺ ?30ऺ,-474?Dऺ ?:
,..@=,?07Dऺ80,>@=0ऺ;:7,=4E,?4:9ऺ49ऺ��"ऺ:->0=A,?4:9>ऺ஫>00ऺ ஬றऺ#30ऺ49A0>?42,?4:9ऺ@>0/ऺ>48@7,?0/��"ऺ�"!ऺவளவழரளழ
:->0=A,?4:9>ऺ:1ऺ;:49?ऺ >:@=.0>ऺB4?3ऺ/4110=09?ऺ 1=,.?4:9,7ऺ;:7,=4E,?4:9>யऺ >:@=.0ऺ-=423?90>>0>யऺ,9/ऺ-,.62=:@9/
70A07>றऺ �?ऺ 1:@9/ऺ ?3,?ऺ ?30ऺ;4C07ர-,>0/ऺ�#�ர.:==0.?0/ऺ 48,20>ऺ 49/@.0/ऺோளறழனऺ,//4?4:9,7ऺ;:7,=4E,?4:9ऺ>429,7ऺ 1:=
ழளளனऺ ;:7,=4E0/ऺ >:@=.0>ऺ 1,=?30>?ऺ 1=:8ऺ ?30ऺ >0=4,7ऺ =024>?0=யऺ ,9/ऺ ?3,?ऺ ?30ऺ 49/@.0/ऺ >429,7ऺ /0.=0,>0>ऺ B4?3
/0.=0,>492ऺ;:7,=4E,?4:9றऺ�A0=,77யऺ ?34>ऺ 49/@.0/ऺ;:7,=4E,?4:9ऺ0110.?ऺ 4>ऺ9027424-70ऺ.:8;,=0/ऺ?:ऺ:?30=ऺ>:@=.0>ऺ:1
;:7,=4E,?4:9ऺ@9.0=?,49?Dயऺ?30=01:=0ऺ?30ऺ90?ऺ0110.?ऺ:1ऺ�#�ऺ7:>>ऺ:9ऺ��"ऺ;:7,=480?=Dऺ4>ऺ84948,7ற

#30ऺ;:7,=4E0=>ऺ.:9?=4-@?0ऺ,ऺB0,6ऺ20:80?=4.ऺ/4>?:=?4:9ऺ?3,?ऺ=4>0>ऺ?:ऺ,-:@?ऺளறஶऺ;4C07>ऺ90,=ऺ?30ऺ0/20>ऺ:1ऺ?30ऺ�!�
1407/ऺ:1ऺA40Bறऺ#34>ऺ/4>?:=?4:9ऺ 4>ऺ.,@>0/ऺ-Dऺ,ऺB0,6ऺ;:>4?4A0ऺ 709>ऺ 49ऺ ?30ऺ;:7,=4E0=>ऺ ?3,?ऺ 4>ऺ900/0/ऺ?:ऺ8,49?,49
;=:;0=ऺ 1:.@>ऺB309ऺ8@7?4;70ऺ 147?0=>ऺ,=0ऺ 49ऺ?30ऺ-0,8றऺ#30ऺ���%ऺ;:7,=4E0=>ऺ,7>:ऺ3,A0ऺ,ऺB0,6ऺ=4;;70ऺ>?=@.?@=0
49?=49>4.ऺ ?:ऺ ?304=ऺ;:7,=:4/ऺ .:,?492>றऺ #30>0ऺ =4;;70>ऺ .:9?=4-@?0ऺ,9ऺ,//4?4:9,7ऺ ளறஶऺ;4C07ऺ/4>?:=?4:9ऺB4?3ऺ,ऺ A0=DW
.:8;70Cऺ>?=@.?@=0ऺ஫>00ऺ ऺ,9/ऺ ஬றऺ�77ऺ?30>0ऺ20:80?=4.ऺ0110.?>ऺ,=0ऺ.:==0.?,-70ऺB4?3��"ऺ�"!ऺவளளஷரழள ��"ऺ�"!ऺவளளஷரழழ
?30ऺ�>?=:�=4EE70ऺ>:1?B,=0றऺ�:B0A0=யऺ,>?=:80?=DऺB477ऺ-0ऺ70>>ऺ,..@=,?0ऺB4?3ऺ?30ऺ;:7,=4E0=>ऺ-0.,@>0ऺ:1ऺ=0>4/@,7
0==:=>ऺ,9/ऺ48;0=10.?ऺ.:==0.?4:9>ற

�49,77Dயऺ?30ऺ���ள%ऺ,9/ऺ���ஹள%ऺ147?0=>ऺ.:9?,49ऺ-@--70>ऺB34.3ऺ48;,.?ऺ?30ऺ�"�ऺ,9/ऺ17,?ऺ1407/>றऺ#30>0ऺ-@--70>ऺ,=0
1,=ऺ:@?ऺ:1ऺ1:.@>ऺ,9/ऺ,;;0,=ऺ,>ऺ7,=20ऺ.:9.09?=4.ऺ-=423?ऺ,9/ऺ/,=6ऺ=492>ऺ஫ஷளளऺ;4C07>ऺ/4,80?0=ऺ49ऺ&��யऺஶ஺ளऺ;4C07>
49ऺ�!�஬ऺ,9/ऺ>?=0,6>ऺ49ऺ?30ऺ17,?ऺ1407/>றऺ#30ऺB:=>?ऺ.,>0ऺ,;;0,=0/ऺ49ऺ�!�ऺ���ஹள%ऺ48,20>யऺB30=0ऺ?30ऺ,8;74?@/0
:1ऺ?30ऺ,=?41,.?>ऺ=0,.30>ऺ ஷனऺ49ऺ?30ऺ17,?>ऺ,9/ऺ?30ऺ,110.?0/ऺ=024:9ऺB,>ऺ=:@237Dऺ.09?0=0/ऺ,?ऺ;4C07ऺ஫CயऺD஬ऺீऺ஫஻ஶஸயW
ஷஶள஬றऺ�:7,=480?=4.ऺ.:8-49,?4:9>ऺ49A:7A492ऺ���ள%ऺ:=ऺ?30ऺ&��ऺ,=0ऺ=07,?4A07Dऺ849:=யऺB4?3ऺ?D;4.,7ऺ,8;74?@/0>ऺ:1ऺW
ழனறऺ�->0=A0=>ऺ=0<@4=492ऺ;=0.4>4:9ऺ;:7,=480?=Dऺ>3:@7/ऺ,A:4/ऺ?30>0ऺ=024:9>ऺ:1ऺ?30ऺ1407/ऺ:1ऺA40Bறऺ�7?3:@23ऺ?30
;:7,=4E0=ऺ 17,?>ऺ ,??08;?ऺ ?:ऺ .:==0.?ऺ ?30>0ऺ 10,?@=0>ऺ ஫>00ऺ ஬யऺ ?30ऺ .:==0.?4:9>ऺ ,=0ऺ 48;0=10.?ऺ ,9/��"ऺ �"!ऺ வளளஸரழள
/0;09/09?ऺ:9ऺ?30ऺ-=423?90>>ऺ,9/ऺ,92@7,=ऺ>4E0ऺ:1ऺ?30ऺ?,=20?றऺ#30ऺ7:.,?4:9>ऺ:1ऺ?30>0ऺ10,?@=0>ऺ,9/ऺ?304=ऺ0110.?>
.,9ऺ-0ऺ/4>.0=90/ऺ8:=0ऺ,..@=,?07Dऺ-Dऺ0C,849492ऺ?30ऺ�ர17,?>ऺ1:=ऺ?30ऺ=0>;0.?4A0ऺ>;0.?=,7ऺ147?0=ऺ.=:>>0/ऺB4?3ऺ?30
A4>@,7ऺ;:7,=4E0=>ற

ஹறவऺ�:=:9,2=,;3D

https://ui.adsabs.harvard.edu/abs/2021acs..rept....1D/abstract
https://ui.adsabs.harvard.edu/abs/2004acs..rept...10B/abstract
https://ui.adsabs.harvard.edu/abs/2004acs..rept...11K/abstract
https://ui.adsabs.harvard.edu/abs/2005acs..rept...10K/abstract


118

ஹறவऺ�:=:9,2=,;3D

ஹறவறழऺ�:=:9,2=,;3ऺ�0>429
ஹறவறவऺ�.<@4>4?4:9ऺ�=:.0/@=0ऺ,9/ऺ�:49?492ऺ�..@=,.D
ஹறவறஶऺ%4290??492ऺ,9/ऺ�7,?ऺ�407/>
ஹறவறஷऺ�:=:9,2=,;34.ऺ�0=1:=8,9.0
ஹறவறஸऺ"@-?=,.?4:9ऺ:1ऺ?30ऺ.:=:9,2=,;34.ऺ�"�
ஹறவறஹऺ#30ऺ�11ர";:?ऺ�"�
ஹறவற஺ऺ�..@7?492ऺ";:?ऺ�:?4:9>

#30ऺ��"ऺ�423ऺ!0>:7@?4:9ऺ�3,9907ऺ3,/ऺ,ऺ@>0=ர>070.?,-70ऺ.:=:9,2=,;34.ऺ8:/0ऺ1:=ऺ48,2492ऺ1,49?ऺ:-50.?>ऺ஫0ற2றய
.4=.@8>?077,=ऺ /4>6>யऺ >@->?077,=ऺ .:8;,94:9>யऺ <@,>,=ர3:>?ऺ 2,7,C40>஬ऺ 90,=ऺ -=423?ऺ ;:49?ऺ >:@=.0>ऺ ஫0ற2றயऺ >?,=>ய
<@,>,=>஬றऺ#30ऺ.:=:9,2=,;3ऺ>@;;=0>>0/ऺ?30ऺ/411=,.?4:9ऺ>;460>ऺ,9/ऺ=492>ऺ:1ऺ?30ऺ:..@7?0/ऺ>:@=.0ऺ-07:Bऺ?30ऺ70A07
:1ऺ?30ऺ>.,??0=0/ऺ7423?யऺ8:>?ऺ:1ऺB34.3ऺB,>ऺ.,@>0/ऺ-Dऺ>@=1,.0ऺ0==:=>ऺ49ऺ?30ऺ�"#ऺ:;?4.>றऺ#30ऺ.:=:9,2=,;3ऺB,>
,//0/ऺ ,1?0=ऺ ��"ऺ .:9>?=@.?4:9ऺ -02,9யऺ ,?ऺ B34.3ऺ ;:49?ऺ 4?ऺ B,>ऺ 48;:>>4-70ऺ ?:ऺ 49>0=?ऺ 4?ऺ 49?:ऺ ?30ऺ ,-0==,?4:9ர
.:==0.?0/ऺ -0,8றऺ �9>?0,/யऺ ?30ऺ >D>?08ऺ B,>ऺ /0;7:D0/ऺ 49?:ऺ ?30ऺ ,-0==,?0/ऺ -0,8யऺ B34.3ऺ B,>ऺ >@->0<@09?7D
.:==0.?0/ऺ-Dऺ?30ऺ��"ऺ:;?4.>றऺ�7?3:@23ऺ4?ऺB,>ऺ9:?ऺ,>ऺ0114.409?ऺ,>ऺ,ऺ.:==0.?0/ர-0,8ऺ.:=:9,2=,;3ऺ஫0>;0.4,77Dऺ1:=
48,2492ऺ.7:>0ऺ?:ऺ?30ऺ:..@7?0/ऺ>:@=.0஬ऺ?30ऺ�!�ऺ.:=:9,2=,;3ऺ>429414.,9?7Dऺ48;=:A0/ऺ?30ऺ3423ர.:9?=,>?ऺ48,2492
.,;,-474?40>ऺ:1ऺ ற�"#

ஹறவறழऺ�:=:9,2=,;3ऺ�0>429

�ऺ>.308,?4.ऺ7,D:@?ऺ:1ऺ?30ऺ��"ऺ.:=:9,2=,;3ऺ4>ऺ>3:B9ऺ49ऺ ऺ#30ऺ,-0==,?0/ऺ-0,8ऺ1=:8ऺ?30ऺ?070>.:;0�42@=0ऺஹறவற
14=>?ऺ09.:@9?0=0/ऺ:90ऺ:1ऺ?B:ऺ:..@7?492ऺ>;:?>றऺ#30ऺ-0,8ऺ.:9?49@0/ऺ?:ऺ?30ऺ�ழऺ84==:=யऺB34.3ऺ1:=8>ऺ,9ऺ48,20ऺ:1
?30ऺ ऺ 09?=,9.0ऺ;@;47ऺ :9ऺ ?30ऺ�வऺ84==:=யऺB34.3ऺ 49ऺ ?@=9ऺ .:==0.?>ऺ 1:=ऺ ?30ऺ >;30=4.,7ऺ ,-0==,?4:9ऺ 49ऺ ?30ऺ�"# �"#ऺ
;=48,=Dऺ84==:=றऺ#30ऺ.:=:9,2=,;3ப>ऺ�D:?ऺ>?:;ऺB,>ऺ;7,.0/ऺ49ऺ1=:9?ऺ:1ऺ�வறऺ�ऺ1:7/ऺ84==:=ऺ/4=0.?0/ऺ?30ऺ-0,8ऺ:9?:
?30ऺ�!�ப>ऺ���ऺ/0?0.?:=றऺ#30ऺ1407/ऺ:1ऺA40BऺB,>ऺவ஼ऺ௔ऺவஹऺ ऺB4?3ऺ,ऺ80,9ऺ>.,70ऺ:1ऺளறளவஹऺ,=.>0.:9/>ல;4C07ற,=.>0.வ
�0:80?=4.ऺ/4>?:=?4:9ऺ=0>@7?0/ऺ49ऺ0110.?4A07Dऺ9:9ர><@,=0ऺ;4C07>றऺ#30ऺ.:=:9,2=,;3ऺ.:@7/ऺ-0ऺ@>0/ऺB4?3ऺ,9Dऺ147?0=
:A0=ऺ?30ऺ09?4=0ऺ�!�ऺB,A07092?3ऺ=,920ऺ:1ऺŪऺீऺவளளளऺkऺ?:ऺழளயளளளऺkற

#30ऺ :..@7?492ऺ >;:?>ऺ B0=0ऺ ;7,.0/ऺ ,?ऺ ?30ऺ .4=.70ऺ :1ऺ 70,>?ऺ .:91@>4:9ऺ :1ऺ ?30ऺ .:9A0=2492ऺ ,-0==,?0/ऺ -0,8றऺ #30
-,7,9.0ऺ:1ऺ/01:.@>ऺ,9/ऺ>;30=4.,7ऺ,-0==,?4:9ऺ,?ऺ?34>ऺ7:.,?4:9ऺ,77:B0/ऺ8,C48,7ऺ:..@7?0/ऺ17@Cऺ,9/ऺ84948,7ऺ>;:?
=,/4@>றऺ�0A0=?3070>>யऺ?30ऺ,92@7,=ऺ0C?09?ऺ:1ऺ?30ऺ,-0==,?0/ऺ�"�ऺ49ऺ?30ऺ:..@7?492ऺ;7,90ऺ90.0>>4?,?0/ऺ7,=20=ऺ>;:?>
?3,9ऺB:@7/ऺ3,A0ऺ-009ऺ@>0/ऺ49ऺ,9ऺ@9,-0==,?0/ऺ-0,8ऺ஫ ஬ற�42@=0ऺஹறஶ

�!�ऺ3,>ऺ-009ऺ@9,A,47,-70ऺ >49.0ऺ �,9@,=Dऺ வளள஺றऺ �91:=8,?4:9ऺ ,-:@?ऺ ?30ऺ�!�ऺ 4>ऺ ;=:A4/0/ऺ 1:=ऺ ,=.34A,7
;@=;:>0>ற



119

Schematic layout of the ACS HRC coronagraph.Figure 6.2: 

The upper left inset shows a schematic of the coronagraph mechanism that can be flipped in-and-out of the HRC optical path.
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Simulated point spread functions at the plane of the occulting spots.Figure 6.3: 

For filters F435W and F814W, shown with logarithmic intensity scaling. The elliptical, cross-shaped patterns in the cores are
due to astigmatism at the off-axis ACS aperture. The astigmatism is corrected later by the ACS optics. The sizes of the two
occulting spots (D = 1.8 arcseconds and 3.0 arcseconds) are indicated by the white circles.
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Region of the Orion Nebula imaged with the coronagraph and filter F606W.Figure 6.4: 

The silhouettes of the occulters can be seen against the background nebulosity. The 1.8 arcsecond spot is located at the center
and the 3.0 arcsecond spot towards the top. The finger is aligned along one edge of the larger spot. This image has not been
corrected for geometric distortion, so the spots appear elliptical.
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Region of the Orion Nebula around the D = 1.8 arcseconds spot.Figure 6.5: 

(Left) The spot edge appears blurred due to vignetting. The image has not been geometrically corrected. (Right) The same
region after the image has been corrected by dividing by the flat field. The interior of the spot has been masked.
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Geometrically corrected (29 arcseconds across) image of Arcturus observed in F814W behind theFigure 6.6: 
1.8 arcseconds spot.

This is a composite of short, medium, and long (280 seconds) exposures. The "bar" can be seen extending from the upper left to
lower right. The shadows of the occulting finger and large spot can be seen against the scattered light background. Logarithmic
intensity scale.
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Regions around the occulting spots in different filters.Figure 6.7: 

The occulting finger can be seen in the 3 arcseconds spot images. Logarithmic intensity scaled.
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Surface brightness plots derived by computing the median value at each radius.Figure 6.8: 

The brightness units are relative to the total flux of the star. The direct profile is predicted; the coronagraphic profiles are
measured from on-orbit images of Arcturus. The label "Coronagraph-star" shows the absolute median residual level from the
subtraction of images of the same star observed in separate visits.
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Predicted absolute mean subtraction residual levels for cases where the target and reference starsFigure 6.9: 
have mismatched colors.

The brightness units are relative to the total flux of the target star.
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Predicted absolute mean subtraction residual levels for cases where the target and referenceFigure 6.10: 
stars are imaged at different breathing-induced focus positions.

The offset (0.75 or 2.5 m) from perfect focus (0 m) is indicated with respect to the change in primary-secondary mirror
separation. The typical breathing amplitude is 3 to 4 m within an orbit. The brightness units are relative to the total flux of the
target star.
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Residual errors from the subtraction of one image of Arcturus from another taken in a differentFigure 6.11: 
visit (filter = F435W, D = 1.8 arcseconds spot).

The image is 29 arcseconds across and has not been geometrically corrected. Logarithmic intensity scaled.
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Subtraction of Arcturus from another image of itself taken during another visit using the largeFigure 6.12: 
(D = 3.0 arcseconds) spot and F435W filter.

The image has been rebinned, smoothed, and stretched to reveal very low level residuals. The broad ring at about 13 arcseconds
from the star is a residual from some unknown source—perhaps it represents a zonal redistribution of light due to focus
differences (breathing) between the two images. The surface brightness of this ring is 20.5 magnitudes/arcsecond  fainter than2

the star. The diameter, brightness, and thickness of this ring may vary with breathing and filter. The image has not been
geometrically corrected.
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Plots of the azimuthal RMS subtraction residual levels at each radius for the largeFigure 6.13: 
(3 arcseconds) spot.

The flux units are counts per pixel relative to the total unocculted flux from the central source. These plots were derived from
Arcturus-Arcturus subtractions, and represent the best results one is likely to achieve. The undistorted HRC scale assumed here
is 25 milliarcseconds/pixel.
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Image of Arcturus taken in coronagraphic mode with the star placed outside of the spot.Figure 6.14: 

The coronagraphic field PSF has more pronounced diffraction features (rings and spikes) than the normal HRC PSF due to the
effectively larger obscurations introduced by the Lyot stop. The central portion of this image is saturated. It was taken through
a narrowband filter (F660N) and is not geometrically corrected.
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Sensitivity versus wavelength for WFC G800L.Figure 6.15: 
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Figure 6.16: Sensitivity versus pixel position for WFC G800L.
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Fully dispersed spectrum for white dwarf GD153 with WFC/G800L.Figure 6.17: 

The numbers indicate the different grism orders.
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Sensitivity versus wavelength for HRC G800L.Figure 6.18: 
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Sensitivity versus pixel position for HRC G800L.Figure 6.19: 
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Fully dispersed spectrum of white dwarf GD153 with HRC/G800L.Figure 6.20: 

The numbers indicate the different grism orders.
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Sensitivity versus wavelength for HRC/PR200L.Figure 6.21: 

The numbers indicate the resolving power (R) and the offset from the direct image in pixels  as functions of wavelength.(x)
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Sensitivity versus wavelength for SBC PR110L.Figure 6.22: 

The numbers indicate the resolving power (R) and the offset from the direct image in pixels  as functions of wavelength.(x)
This plot was accurate as of launch of ACS. The SBC MAMA detector sensitivity has decreased by ~9% since launch (ACS

).ISR 2019-04

https://ui.adsabs.harvard.edu/abs/2019acs..rept....4A/abstract
https://ui.adsabs.harvard.edu/abs/2019acs..rept....4A/abstract
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Sum of direct (F122M) and PR110L prism exposure of the standard star WD1657+343.Figure 6.23: 

The direct image exposure was scaled prior to combination for representation purposes. The cutout shown covers 400 × 185
pixels, where the wavelength increases from left to right for the dispersed image.
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Sensitivity versus wavelength for SBC/PR130L.Figure 6.24: 

The numbers indicate the resolving power (R) and the offset from the direct image in pixels  as functions of wavelength.(x)
This plot was accurate as of launch of ACS. The SBC MAMA detector sensitivity has decreased by ~9% since launch (ACS

).ISR 2019-04
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Defining an ACS observation.Figure 7.1: 
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Figure 7.2: Schematic flowchart of the CR-SPLIT vs. dithering vs. S/N trade-off
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WFC aperture definitions.Figure 7.3: 
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Schematic WFC apertures and ramp filters.Figure 7.4: 

Shown are the approximate active areas defined by the filters. The actual readout areas are the quadrants for the polarizers and
small (HRC) filters, and either the quadrant or the full chip for the ramp filters.
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Monochromatic patches in ground calibration data showing actual aperture sizes through rampFigure 7.5: 
filters (superimposed on photo of ramp filters).
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HRC coronagraphic finger and spots (left), coronagraphic finger always in data (right)Figure 7.6: 
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Direct and prism observations of NGC6681.Figure 7.7: 

Direct and prism observations of NGC 6681. The reference point is defined to be at the center of each aperture in
the x direction but below the center in the y direction to avoid the bad rows.

஺ற஻ऺ";0.41D492ऺ�=409?,?4:9ऺ:9ऺ?30ऺ"6D
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Aperture and image feature orientation.Figure 7.8: 

The figure accurately describes ORIENTAT and PA_APER. All of the orientations are taken from the HST FoV Geometry
. webpage
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ACS apertures in the V2/V3 reference frame.Figure 7.9: 

The readout amplifiers (A,B,C,D) are indicated on the figure. The WFC data products from the calibration pipeline will be
oriented so that WFC1 (chip 1, which uses amplifiers A and B) is on top. The HRC data products will also be oriented such that
amps A and B are on top, but they will be inverted from WFC images with respect to the sky.
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High sky background intensity as a function of wavelength.Figure 9.1: 

The zodiacal contribution (ZL) is at ecliptic latitude and longitude of 30° and 180°, respectively, and corresponds to mv = 22.1
per square arcseconds. The Earthshine (ES) is for a target which is 38° from the limb of the sunlit Earth. Use Figure 9.2 to
estimate background contributions at other angles. The daytime geocoronal line intensities are in erg/cm2/second/arcseconds2

 (see Table 9.5).
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Background contributions in V magnitude per arcseconds .Figure 9.2: 2

Background due to the zodiacal light, Moon, and the sunlit Earth, as a function of angle between the target and the limb of the
Earth or Moon. The two zodiacal light lines show the extremes of possible values.
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Extinction versus wavelength.Figure 9.3: 

The mean UV interstellar extinction curve of the Milky Way as a function of wavelength. The curve features a prominent bump
at 2200 Å, which has been shown to disappear at lower metallicities.
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Post-flash reference file for ACS/WFC.Figure 9.4: 

The creation of a post-flash reference image free of dark current artifacts is described in . Contours at 10, 12,ACS ISR 2018-02
and 14 e /sec highlight the non-uniformity of the LED illumination pattern.-
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ஶளளளற ஼றஶஷ�ரவள ழறவள�ரழ஻ ழறவ஼�ரழ஻

ஶழளளற வறள஺�ரழ஼ ழறஷஹ�ரழ஻ ழறஹ஺�ரழ஻

ஶவளளற ஶறஹள�ரழ஼ வறவஸ�ரழ஻ வறஹழ�ரழ஻

ஶஷளளற ஹறஷள�ரழ஼ வற஻ழ�ரழ஻ ஶறஷஸ�ரழ஻

https://hst-docs.stsci.edu/display/ACSIHB/9.4+Detector+and+Sky+Backgrounds%23id-9.4DetectorandSkyBackgrounds-fig9.1
https://hst-docs.stsci.edu/display/ACSIHB/9.4+Detector+and+Sky+Backgrounds%23id-9.4DetectorandSkyBackgrounds-fig9.1
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ஶஸளளற ஻றவள�ரழ஼ வற஺ஶ�ரழ஻ ஶறஸஸ�ரழ஻

ஶஹளளற ழறளஹ�ரழ஻ வறஹ஻�ரழ஻ ஶற஺ஷ�ரழ஻

ஶ஺ளளற ழறவவ�ரழ஻ ஶறவஸ�ரழ஻ ஷறஷ஺�ரழ஻

ஶ஻ளளற ழறவஶ�ரழ஻ ஶறளஸ�ரழ஻ ஷறவ஻�ரழ஻

ஶ஼ளளற ழறஸவ�ரழ஻ ஶறவ஺�ரழ஻ ஷற஺஼�ரழ஻

ஷளளளற வறஶ஻�ரழ஻ ஷறஸஷ�ரழ஻ ஹற஼வ�ரழ஻

ஷவஸளற வறஶஶ�ரழ஻ ஷறஷ஻�ரழ஻ ஹற஻ழ�ரழ஻

ஷஸளளற வற஺஻�ரழ஻ ஸறஶவ�ரழ஻ ஻றழள�ரழ஻

ஸளளளற வறஸஸ�ரழ஻ ஷற஼வ�ரழ஻ ஺றஷ஺�ரழ஻

ஸவஸளற வறஹ஼�ரழ஻ ஸறவ஻�ரழ஻ ஺ற஼஺�ரழ஻

ஸஸளளற வறஸஹ�ரழ஻ ஸறவள�ரழ஻ ஺ற஺ஹ�ரழ஻

ஸ஺ஸளற வறஸஹ�ரழ஻ ஸறஶஶ�ரழ஻ ஺ற஻஼�ரழ஻

ஹளளளற வறஷள�ரழ஻ ஸறழழ�ரழ஻ ஺றஸழ�ரழ஻

ஹவஸளற வறவ஺�ரழ஻ ஷற஼ஷ�ரழ஻ ஺றவழ�ரழ஻

ஹஸளளற வறவள�ரழ஻ ஷற஻஻�ரழ஻ ஺றள஻�ரழ஻

ஹ஺ஸளற வறள஺�ரழ஻ ஷறஹ஼�ரழ஻ ஹற஺ஹ�ரழ஻

஺ளளளற ழற஼ள�ரழ஻ ஷறஷள�ரழ஻ ஹறஶள�ரழ஻

஺வஸளற ழற஻ஸ�ரழ஻ ஷறஶஷ�ரழ஻ ஹறழ஼�ரழ஻

஺ஸளளற ழற஺ஶ�ரழ஻ ஷறழஶ�ரழ஻ ஸற஻ஹ�ரழ஻

஺஺ஸளற ழறஹஶ�ரழ஻ ஶற஼ஸ�ரழ஻ ஸறஸ஻�ரழ஻

஻ளளளற ழறஸ஺�ரழ஻ ஶற஻ஸ�ரழ஻ ஸறஷவ�ரழ஻

஻வஸளற ழறஷ஻�ரழ஻ ஶறஹ஻�ரழ஻ ஸறழஹ�ரழ஻

஻ஸளளற ழறஶ஺�ரழ஻ ஶறஷஹ�ரழ஻ ஷற஻ஶ�ரழ஻

஻஺ஸளற ழறஶழ�ரழ஻ ஶறஶஹ�ரழ஻ ஷறஹ஺�ரழ஻

�3,;?0=ऺழள஽ऺ�8,2492ऺ!010=09.0ऺ�,?0=4,7
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";0.?=@8௃,௅ �ஷஶஸ& �ஷ஺ஸ& �ஸளவ� �ஸஸள� �ஸஸஸ& �ஹளஹ& �ஹவஸ&

�A2ऺ"6D ளறஹள ளறஶஶ ளறவள ரளறளஸ ளறளஷ ரளறழவ ரளறவஷ

�:Bऺ"6D ளறஸ஼ ளறஶவ ளறழ஼ ரளறளஸ ளறளஷ ரளறழழ ரளறவஶ

�ஸ% ரளறஷஷ ரளறவ஼ ரளறழஹ ளறளஹ ரளறளஷ ளறழவ ளறவ஻

�ள% ரளறஷள ரளறவஹ ரளறழஷ ளறளஸ ரளறளஷ ளறழவ ளறவ஺

�ள% ரளறழழ ரளறழள ரளறள஻ ளறளவ ரளறளழ ளறள஼ ளறழஹ

�ஸ% ளறளவ ரளறளவ ரளறளஷ ளறளழ ளறளள ளறளஹ ளறழள

�வ% ளறவஷ ளறழழ ளறளஸ ரளறளவ ளறளழ ளறளள ரளறளவ

�வ% ளறஸ஻ ளறஶள ளறழஹ ரளறளஸ ளறளஶ ரளறள஻ ரளறழ஺

�ள% ளற஺ஸ ளறஶ஼ ளறவவ ரளறள஺ ளறளஷ ரளறழஶ ரளறவஸ

�ள% ழறழஹ ளறஹ஻ ளற஻ஹ ரளறழ஻ ளறழள ரளறஶஶ ரளறஸ஺

�ஹ% ழறழ஻ ளற஺ள ளற஼஺ ரளறவள ளறழவ ரளறஶஹ ரளறஹள

�ஹ� ரளறஷஶ ரளறவ஻ ரளறழஸ ளறளஹ ரளறளஷ ளறழவ ளறவ஺

�ள� ரளறஶஹ ரளறவஶ ரளறழஶ ளறளஷ ரளறளஶ ளறழழ ளறவஸ

�ள��� ளறஸ஺ ளறவ஼ ளறழஹ ரளறளஷ ளறளஶ ரளறள஻ ரளறழஹ

�ள��� ழறளஷ ளறஸஶ ளறஶள ரளறள஻ ளறளஸ ரளறழ஺ ரளறஶஶ

�ள��� ழறஷ஼ ளற஻ழ ளற஺஻ ரளறழ஺ ளறழள ரளறஶஷ ரளறஸ஼

�774;?4.,7 ளற஻ழ ளறஷஶ ளறவஸ ரளறளஹ ளறளஸ ரளறழ஼ ரளறஶஷ

", ளற஺ஹ ளறஷஶ ளறவ஺ ரளறள஺ ளறளஹ ரளறழஹ ரளறஶழ

"-. ளறஸ஻ ளறஶஶ ளறழ஺ ரளறளஸ ளறளஷ ரளறழஷ ரளறவ஺

"./ ளறஷ஺ ளறவஸ ளறளவ ரளறளஶ ளறளஶ ரளறழழ ரளறவழ

"?,=-@=>?
�஫�்%஬ऺீऺளறஸழ்ளறஹள

ளறஷழ ளறவஷ ரளறளவ ரளறளழ ளறளஶ ரளறவஸ ரளறஷவ

"?,=-@=>?
�஫�்%஬ऺிऺளறழ

ளறவஶ ளறளஸ ரழறளஶ ளறழள ரளறளஷ ரளறழழ ரளறழஸ

"@9 ளறஸஹ ளறஶள ளறழஹ ரளறளஸ ளறளஶ ரளறள஻ ரளறழ஻

%02, ரளறழழ ரளறழழ ரளறள஼ ளறளவ ரளறளழ ளறள஼ ளறழ஺
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�A2ऺ"6D ரளறவஹ ரளறவ஻ ரளறஷழ ரளறஷஶ ரளறஷ஻ ரளறஷ஼ ரளறஶஹ ரளறள஺

�:Bऺ"6D ரளறவஷ ரளறவ஺ ரளறஶ஼ ரளறஷழ ரளறஷஸ ரளறஷஸ ரளறஶஷ ரளறளஹ

�ஸ% ளறஶ஼ ளறஶ஻ ளறஹ஺ ளற஺ஸ ழறளள ளற஼஻ ளறஸஸ ளறளஸ

�ள% ளறஷள ளறஶ஻ ளறஹஹ ளற஺ஶ ளற஼஺ ளற஼ஸ ளறஸஷ ளறள஺

�ள% ளறஶ஺ ளறவ஼ ளறஷள ளறஷஶ ளறஸஶ ளறஸள ளறஶவ ளறழஸ

�ஸ% ளறஶள ளறவழ ளறவஹ ளறவ஼ ளறஶ஻ ளறஶஹ ளறவவ ளறழஷ

�வ% ளறள஺ ளறளழ ளறளழ ளறளஶ ளறள஻ ளறள஺ ளறளழ ளறள஼

�வ% ரளறழ஻ ரளறவழ ரளறவ஺ ரளறவ஻ ரளறவ஼ ரளறஶள ரளறவஷ ளறளழ

�ள% ரளறவ஼ ரளறஶழ ரளறஷழ ரளறஷஶ ரளறஷ஺ ரளறஷ஻ ரளறஶஹ ரளறளஸ

�ள% ரளற஻ஶ ரளற஻ஷ ரழறஶஷ ரழறஷஹ ரழற஺ஶ ரழறஹ஺ ரழறவள ரளறஹஷ

�ஹ% ரளற஼ஷ ரளற஼ஸ ரழறஸ஻ ரழற஺வ ரவறளஸ ரழற஼ஸ ரழறஷவ ரளற஻வ

�ஹ� ளறஶ஻ ளறஶ஺ ளறஹஹ ளற஺ஶ ளற஼஻ ளற஼ஹ ளறஸஷ ளறளஸ

�ள� ளறஶஸ ளறஶஷ ளறஹழ ளறஹ஻ ளற஼ள ளற஻஻ ளறஸள ளறள஺

�ள��� ரளறழ஺ ரளறழ஼ ரளறவஹ ரளறவஹ ரளறவ஺ ரளறவ஼ ரளறவஶ ளறளழ

�ள��� ரளறஷள ரளறஷழ ரளறஸஹ ரளறஸ஼ ரளறஹ஻ ரளற஺ழ ரளறஸள ரளறழழ

�ள��� ரளற஻வ ரளற஻ஶ ரழறவ஻ ரழறஷள ரழறஹஹ ரழறஹஷ ரழறழஹ ரளறஸ஼

�774;?4.,7 ரளறஷஹ ரளறஷ஺ ரளறஹ஼ ரளற஺ஸ ரளற஼ழ ரளற஼வ ரளறஹவ ரளறவவ

", ரளறஷஸ ரளறஷஶ ரளறஸ஻ ரளறஹஶ ரளற஺஺ ரளற஺஼ ரளறஸவ ரளறழஸ

"-. ரளறஶஷ ரளறஶஸ ரளறஸஹ ரளறஹழ ரளற஺ஹ ரளற஺ஶ ரளறஸள ரளறழஹ

"./ ரளறவ஺ ரளறவ஻ ரளறஶ஼ ரளறஷழ ரளறஷஹ ரளறஷஷ ரளறஶஷ ரளறள஻

"?,=-@=>?
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ரழறஸழ ரழறளள ரளறஸழ ரளறஸஶ ரளறஹழ ரளறஹள ரளறஸழ ரளறவழ

"?,=-@=>?
�஫�்%஬ऺிऺளறழ

ரழறவழ ரளறஶ஺ ரளறழஸ ரளறழ஻ ரளறவஹ ரளறவழ ரளறழ஻ ரளறளஸ

"@9 ரளறழ஻ ரளறவழ ரளறவ஻ ரளறவ஻ ரளறவ஼ ரளறவ஼ ரளறவஷ ளறளள

%02, ளறஶ஺ ளறவ஼ ளறஷள ளறஷஶ ளறஸஶ ளறஸள ளறஶஶ ளறழஸ
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�வவள& �வஸள& �ஶஶள& �ஶஷஷ� �ஷஶஸ& �ஷ஺ஸ& �ஸளவ� �ஸஸள� �ஸஸஸ& �ஹளஹ&

�A2ऺ"6D வறழ஼ ழறஷழ வறளள ழற஻஻ ளறஹழ ளறஶழ ளறவள ரளறளஸ ளறளஷ ரளறழழ

�:Bऺ"6D ஸறஷஸ ஶற஺வ வறள஻ ழற஼ஹ ளறஹள ளறஶழ ளறழ஼ ரளறளஸ ளறளஷ ரளறழள

�ஸ% ரழறஷஹ ரழறவழ ரளற஻ஶ ரளற஺஼ ரளறஷஷ ரளறவ஺ ரளறழஹ ளறளஹ ரளறளஷ ளறழழ

�ள% ரழறவஷ ரழறளழ ரளறஹ஻ ரளறஹஷ ரளறஷள ரளறவஸ ரளறழஷ ளறளஸ ரளறளஷ ளறழழ

�ள% ழற஺஺ ழறஸஷ ழறழஷ ழறழள ரளறழள ரளறழள ரளறள஻ ளறளவ ரளறளழ ளறள஻

�ஸ% வறஷஶ வறளஷ ழறஶ஼ ழறஶஸ ளறளஷ ரளறளவ ரளறளஷ ளறளழ ளறளள ளறளஹ

�வ% ஶறஶ஺ வறஷ஻ ழறஷஸ ழறஶ஼ ளறவஸ ளறழழ ளறளஸ ரளறளவ ளறளழ ளறளள

�வ% ஸறஸஹ ஶறஷஸ ழற஻ஹ ழற஻வ ளறஸ஼ ளறவ஻ ளறழஹ ரளறளஸ ளறளஶ ரளறள஻

�ள% ஹற஻஺ ஷறவவ வறஶவ வறஶஷ ளற஺ஹ ளறஶ஺ ளறவவ ரளறள஺ ளறளஷ ரளறழவ

�ள% ஻றவவ ஹற஼ஸ ஶற஻ள ஶற஺஻ ழறழ஺ ளறஹஸ ளற஻ஹ ரளறழ஻ ளறழழ ரளறஶள

�ஹ% ஻றளஷ ஹற஻஺ ஶற஺ஶ ஶறஹ஻ ழறவள ளறஹ஺ ளற஼஺ ரளறவள ளறழவ ரளறஶஶ

�ஹ� ரழறஷழ ரழறழ஺ ரளற஻வ ரளற஺஻ ரளறஷஶ ரளறவ஺ ரளறழஸ ளறளஹ ரளறளஷ ளறழழ

�ள� ரழறளஹ ரளற஼ள ரளறஹஸ ரளறஹவ ரளறஶஹ ரளறவவ ரளறழஶ ளறளஷ ரளறளஷ ளறழள

�ள��� ஸற஺ஹ ஶறஹ஺ வறளஶ ழற஼ஷ ளறஸ஻ ளறவ஻ ளறழஹ ரளறளஷ ளறளஶ ரளறள஺

�ள��� ஻றவஶ ஸறஸ஼ ஶறவவ ஶறழஶ ழறளஸ ளறஸள ளறஶள ரளறள஻ ளறளஹ ரளறழஹ

�ள��� ஻றஷழ ஻றள஼ ஸறழள ஸறழழ ழறஷ஼ ளற஺஺ ளற஺஻ ரளறழ஺ ளறழழ ரளறஶவ

�774;?4.,7 ஸறவழ ஶற஻வ வறஶவ வறவஷ ளற஻வ ளறஷழ ளறவஸ ரளறளஹ ளறளஸ ரளறழ஻

", ஷறஸ஺ ஶறஹ஻ வறஶ஺ வறஶள ளற஺஺ ளறஷழ ளறவ஺ ரளறள஺ ளறளஹ ரளறழஷ

"-. வற஼஻ வறஹஶ ழற஻஺ ழற஺஺ ளறஸ஻ ளறஶழ ளறழ஺ ரளறளஸ ளறளஸ ரளறழஶ

"./ வறள஻ ழற஻஻ ழறஷஶ ழறஶ஻ ளறஷ஺ ளறவஷ ளறளவ ரளறளஶ ளறளஶ ரளறழள

"?,=-@=>?
�஫�்%஬ऺ

ீऺளறஸழ்ளறஹள

ழறஸவ ழறஶஸ ழறளஷ ழறள஻ ளறஷவ ளறவஶ ரளறளவ ரளறளழ ளறளஶ ரளறவஶ

"?,=-@=>?
�஫�்%஬ऺிऺ
ளறழ

ழறள஼ ளற஼ஹ ளற஺஼ ளற஺஼ ளறவஶ ளறளஷ ரழறளஶ ளறழள ரளறளஷ ரளறழழ

"@9 ஸறஹஹ ஶறஸஷ ழற஻ஶ ழற஺வ ளறஸ஺ ளறவ஻ ளறழஹ ரளறளஷ ளறளஷ ரளறள஻

%02, ழறஹஹ ழறஷ஻ ழறழஹ ழறழஶ ரளறழள ரளறழள ரளறள஼ ளறளவ ரளறளழ ளறள஻

#,-70ऺழளறவऺ஫.:9?49@0/஬

";0.?=@8
௃,௅
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�A2ऺ"6D ரளறவஶ ரளறவஹ ரளறவ஻ ரளறஷழ ரளறஷஶ ரளறஷ஼ ரளறஷ஼ ரளறஶஹ ளறழ஻ ளறவஸ
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�A2ऺ"6D ரளறவஶ ரளறவஹ ரளறவ஻ ரளறஷழ ரளறஷஶ ரளறஷ஼ ரளறஷ஼ ரளறஶஹ ளறழ஻ ளறவஸ

�:Bऺ"6D ரளறவவ ரளறவஷ ரளறவ஺ ரளறஶ஼ ரளறஷழ ரளறஷஹ ரளறஷஸ ரளறஶஷ ளறவவ ளறஶள

�ஸ% ளறவ஻ ளறஶ஼ ளறஶ஻ ளறஹஹ ளற஺ஹ ழறளவ ளற஼஻ ளறஸஸ ரளறஷவ ரளறஸஷ

�ள% ளறவ஺ ளறஷள ளறஶ஻ ளறஹஸ ளற஺ஷ ளற஼஼ ளற஼ஸ ளறஸஷ ரளறஶள ரளறஷள

�ள% ளறழஹ ளறஶ஺ ளறவ஼ ளறஶ஼ ளறஷஶ ளறஸஷ ளறஸள ளறஶவ ளறஶஶ ளறஶ஼

�ஸ% ளறழள ளறஶள ளறவழ ளறவஹ ளறஶள ளறஶ஻ ளறஶஹ ளறவவ ளறஶஹ ளறஷஶ

�வ% ரளறளவ ளறள஺ ளறளழ ளறளழ ளறளஶ ளறள஻ ளறள஺ ளறளழ ளறஶஶ ளறஷள

�வ% ரளறழ஺ ரளறழ஻ ரளறவழ ரளறவ஺ ரளறவ஻ ரளறவ஼ ரளறஶள ரளறவஷ ளறவ஺ ளறஶஸ

�ள% ரளறவஸ ரளறவ஼ ரளறஶழ ரளறஷழ ரளறஷஶ ரளறஷ஺ ரளறஷ஻ ரளறஶஹ ளறவஶ ளறஶழ

�ள% ரளறஸஹ ரளற஻ஶ ரளற஻ஷ ரழறஶஶ ரழறஷ஺ ரழற஺ஸ ரழறஹ஺ ரழறவள ரளறஶஷ ரளறவஹ

�ஹ% ரளறஸ஼ ரளற஼ஷ ரளற஼ஸ ரழறஸஹ ரழற஺ஷ ரவறள஺ ரழற஼ஸ ரழறஷஶ ரளறஸவ ரளறஷஷ

�ஹ� ளறவ஺ ளறஶ஻ ளறஶ஺ ளறஹஸ ளற஺ஷ ழறளள ளற஼ஹ ளறஸஷ ரளறஷள ரளறஸழ

�ள� ளறவஷ ளறஶஸ ளறஶஷ ளறஹள ளறஹ஼ ளற஼வ ளற஻஻ ளறஸள ரளறவஷ ரளறஶவ

�ள��� ரளறழஹ ரளறழ஺ ரளறழ஼ ரளறவஹ ரளறவஹ ரளறவ஻ ரளறவ஼ ரளறவஶ ளறவ஻ ளறஶஹ

�ள��� ரளறஶவ ரளறஷள ரளறஷழ ரளறஸஹ ரளறஹள ரளறஹ஼ ரளற஺ழ ரளறஸள ளறழ஺ ளறவஹ

�ள��� ரளறஸ஻ ரளற஻வ ரளற஻ஶ ரழறவ஺ ரழறஷழ ரழறஹ஻ ரழறஹஷ ரழறழ஺ ரளறஶள ரளறவழ

�774;?4.,7 ரளறஶஷ ரளறஷஹ ரளறஷ஺ ரளறஹ஼ ரளற஺ஹ ரளற஼வ ரளற஼வ ரளறஹஶ ளறளஹ ளறழஷ

", ரளறஶள ரளறஷஸ ரளறஷஶ ரளறஸ஺ ரளறஹஷ ரளற஺஻ ரளற஺஼ ரளறஸஶ ளறழவ ளறவள

"-. ரளறவஹ ரளறஶஷ ரளறஶஸ ரளறஸஸ ரளறஹவ ரளற஺஻ ரளற஺ஶ ரளறஸள ளறழள ளறழ஺

"./ ரளறவழ ரளறவ஺ ரளறவ஻ ரளறஶ஼ ரளறஷழ ரளறஷஹ ரளறஷஷ ரளறஶஷ ளறழஸ ளறவவ

"?,=-@=>?
�஫�்%஬ऺ

ீऺளறஸழ்ளறஹள

ரளறஷவ ரழறஸழ ரழறளள ரளறஸழ ரளறஸஷ ரளறஹவ ரளறஹள ரளறஸழ ளறளழ ளறள஺

"?,=-@=>?
�஫�்%஬ऺிऺ
ளறழ

ரளறழஷ ரழறவழ ரளறஶ஺ ரளறழஸ ரளறழ஼ ரளறவ஻ ரளறவழ ரளறழ஼ ளறழழ ளறழஹ

"@9 ரளறழ஻ ரளறழ஻ ரளறவழ ரளறவ஻ ரளறவ஻ ரளறவ஼ ரளறவ஼ ரளறவஷ ளறவ஺ ளறஶஸ

%02, ளறழஹ ளறஶ஺ ளறவ஼ ளறஶ஼ ளறஷஶ ளறஸஶ ளறஸள ளறஶவ ளறஶஶ ளறஶ஼
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௃,௅

�A2ऺ"6D ரவறஹ஺ ரஶறஹ஼ ரளறவ஼ ஷறஶழ ஼றளழ ஺றஸஷ ரவறழவ ரளறவஹ

�:Bऺ"6D ரழறவள ரவறஶள ஷறளழ ஻றஸள ழளறஶவ ஻ற஻஻ ரளறஸ஼ ஷறளஷ

�ஸ% ரழற஼ஹ ரவறளழ ரழற஼ஸ ரழற஻஻ ரழற஻வ ரழற஺ஸ ரழற஼ஸ ரழற஼ஸ

�ள% ரழறஸஹ ரழறஸஹ ரழறஸ஺ ரழறஷ஼ ரழறஷஶ ரழறஷவ ரழறஸஸ ரழறஸஹ

�ள% ஶறஶஶ ஷற஺ள ஶறழஶ வறஹ஼ வறஶ஼ வறளஷ ஶறழழ ஶறளஹ

�ஸ% ஸற஼஺ ஻றவழ ஸற஺஺ ஸறழஶ ஷறஷஹ ஶறவவ ஸறஸ஻ ஸறஸ஺

�வ% ஻றஶஹ ழளற஻ழ ஻றழஹ ஺றஸவ ஹற஻ஷ ஸறஷழ ஺ற஼ஶ ஺ற஼வ

�வ%௃-௅ ழவறழ஺ ழஹறஶஸ ழழற஼ஹ ழழறஶள ழளறஹஸ ஼றழ஺ ழழறஸஸ ழழறஸஸ

�ள%௃-௅ ழவற஻஼ ழ஻றஸ஺ ழவறஹ஻ ழவறளஶ ழழறஶ஺ ஼ற஻஼ ழவறவஸ ழவறவஸ

�ள%௃-௅ ழஷறளஷ வஸற஻஻ ழஶற஻ஶ ழஶறழ஻ ழவறஸவ ழழறளஷ ழஶறஷள ழஶறஷள

�ஹ%௃-௅ ழஷறளழ வ஻றஶள ழஶற஻ள ழஶறழஸ ழவறஷ஼ ழழறளழ ழஶறஶஹ ழஶறஶஹ

�ஹ� ரழற஻ஶ ரழற஻஺ ரழற஻வ ரழற஺ஹ ரழற஺ழ ரழறஹ஺ ரழற஻வ ரழற஻வ

�ள� ரழறழள ரழறளஸ ரழறழவ ரழறள஻ ரழறளஹ ரழறழள ரழறழள ரழறழவ

�ள���௃-௅ ழவறஶள ழஹறஸள ழவறள஼ ழழறஷஷ ழளற஺஻ ஼றஶள ழழறஹ஼ ழழறஹ஼

�ள���௃-௅ ழஶற஺ழ வஶறஷ஼ ழஶறஸள ழவற஻ஸ ழவறழ஼ ழளற஺ழ ழஶறளஹ ழஶறளஹ

�ள���௃-௅ ழஷறஹழ ஶளறஶஶ ழஷறஷள ழஶற஺ஷ ழஶறள஼ ழழறஹள ழஶற஼ஹ ழஶற஼ஹ

�774;?4.,7 ஹறஹஸ ஹற஺஼ ஹறஹழ ஹறஸஶ ஹறஷ஺ ஹறஶவ ஹறஹழ ஹறஹள

", ஸற஺வ ஸற஻஺ ஸறஹ஻ ஸறஸ஻ ஸறஷவ ஸறவழ ஸறஹ஺ ஸறஹஹ

"-. ஷறவழ ஷறஸஹ ஷறழஶ ஶற஼வ ஶற஺ஷ ஶறஷஷ ஷறழவ ஷறழள

"./ வற஻஼ ஶறழஶ வற஻ஶ வறஹ஺ வறஸஶ வறஶவ வற஻ஶ வற஻ழ

"?,=-@=>?
�஫�்%஬ऺீऺ
ளறஸழ்ளறஹள

வறஶஷ வறஸழ வறஶள வறழ஻ வறள஻ ழற஻஼ வறவ஼ வறவ஻

"?,=-@=>?
�஫�்%஬ऺிऺளறழ

ழறஷ஼ ழறஸ஼ ழறஷஹ ழறஶ஼ ழறஶஷ ழறவ஼ ழறஷஹ ழறஷஸ

"@9 ழழறஷ஼ ழழற஺஺ ழழறஹள ழழறளள ழளறஶஹ ஻ற஼஺ ழழறழஹ ழழறவ஺

%02, வற஺ஷ ஷறளள வறஸஷ வறழஸ ழற஼஻ ழற஻ஸ வறஸஸ வறஷ஼
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஬றவளழ஼ரழள

";0.?=@8௃,௅ �ழழஸ�� �ழவவ� �ழவஸ�� �ழஷள�� �ழஸள�� �ழஹஸ�� �!ழழள7 �!ழஶள�

�A2ऺ"6D ரஷறஹஷ ரஸறஹஹ ரவறவஹ வறஶஷ ஺றளஷ ஸறஸ஺ ரஷறள஼ ரவறவஷ

�:Bऺ"6D ரஹறஷழ ர஺றஸழ ரழறவள ஶறவ஼ ஸறழழ ஶறஹ஺ ரஸற஻ள ரழறழ஺

�ஸ% ரளறஸழ ரளறஸஹ ரளறஸழ ரளறஷஶ ரளறஶ஺ ரளறஶள ரளறஸள ரளறஸள

�ள% ரளறஶஸ ரளறஶஸ ரளறஶஹ ரளறவ஺ ரளறவழ ரளறவள ரளறஶஷ ரளறஶஸ

�ள% ழறஸ஻ வற஼ஸ ழறஶ஻ ளற஼ஷ ளறஹஷ ளறஶள ழறஶஹ ழறஶழ

�ஸ% ஶறஸஸ ஸற஻ள ஶறஶஹ வற஺வ வறளஸ ளற஻ழ ஶறழ஺ ஶறழஹ

�வ% ஸறளஸ ஺றஷ஼ ஷற஻ஸ ஷறவள ஶறஸஶ வறள஼ ஷறஹழ ஷறஹழ

�வ%௃-௅ ஹற஼஻ ழழறழஹ ஹற஺஺ ஹறழவ ஸறஷஹ ஶற஼஻ ஹறஶ஺ ஹறஶ஺

�ள%௃-௅ ஹறஸழ ழவறவள ஹறஶள ஸறஹஸ ஷற஼஼ ஶறஸழ ஸற஻஺ ஸற஻஺

�ள%௃-௅ வற஻ஶ ழஷறஹ஺ வறஹவ ழற஼஺ ழறஶழ ரளறழ஺ வறழ஻ வறழ஻

�ஹ%௃-௅ வறஹஸ ழஹற஼ஷ வறஷஷ ழற஺஼ ழறழஶ ரளறஶஸ வறளள வறளள

�ஹ� ரளறஷஶ ரளறஷ஺ ரளறஷஶ ரளறஶஹ ரளறஶழ ரளறவ஺ ரளறஷவ ரளறஷவ

�ள� ரளறள஺ ரளறளவ ரளறள஼ ரளறளஷ ரளறளஶ ரளறள஺ ரளறள஺ ரளறள஻

�ள���௃-௅ ஹற஻ஸ ழழறளஸ ஹறஹஷ ஸற஼஼ ஸறஶஶ ஶற஻ஸ ஹறவஷ ஹறவஷ

�ள���௃-௅ ஸறழவ ழஷற஼ள ஷற஼ழ ஷறவஹ ஶறஹள வறழவ ஷறஷ஻ ஷறஷ஻

�ள���௃-௅ ழறஷள ழ஺றழவ ழறழ஼ ளறஸஶ ரளறழவ ரழறஹள ளற஺ஸ ளற஺ஸ

�774;?4.,7 ழறஸஹ ழற஺ள ழறஸவ ழறஷஷ ழறஶ஻ ழறவஶ ழறஸவ ழறஸழ
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Figure 10.1: Integrated system throughput for WFC/F435W.



245

Point source S/N vs. V+AB for the WFC/F435W filter. Top curves are for low sky; bottomFigure 10.2: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F435W filter. Top curves are for low sky andFigure 10.3: 
bottom curves are for average sky for a 1  area.arcsec2

&��ऺ�ஷ஺ஸ&



247

&��ऺ�ஷ஺ஸ&
�0>.=4;?4:9

"7:,9ऺ�424?,7ऺ"6Dऺ"@=A0Dऺ2ऺ147?0=ற



248

Figure 10.4: Integrated system throughput for WFC/F475W.



249

Point source S/N vs. V+AB for the WFC/F475W filter. Top curves are for low sky; bottomFigure 10.5: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F475W filter. Top curves are for low sky andFigure 10.6: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F502N.Figure 10.7: 
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Point source S/N vs. V+AB for the WFC/F502N filter. Top curves are for low sky; bottom curvesFigure 10.8: 
are for average sky.
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Extended source S/N vs. V+AB for the WFC/F502N filter. Top curves are for low sky andFigure 10.9: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F550M.Figure 10.10: 
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Point source S/N vs. V+AB for the WFC/F550M filter. Top curves are for low sky; bottomFigure 10.11: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F550M filter. Top curves are for low sky andFigure 10.12: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F555W.Figure 10.13: 



261

Point source S/N vs. V+AB for the WFC/F555W filter. Top curves are for low sky; bottomFigure 10.14: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F555W filter. Top curves are for low sky andFigure 10.15: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F606W.Figure 10.16: 
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Point source S/N vs. V+AB for the WFC/F606W filter. Top curves are for low sky; bottomFigure 10.17: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F606W. Top curves are for low sky and bottomFigure 10.18: 
curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F625W.Figure 10.19: 
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Point source S/N vs. V+AB for the WFC/F625W filter. Top curves are for low sky; bottomFigure 10.20: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F625W filter. Top curves are for low sky andFigure 10.21: 
bottom curves are for average sky for a 1 area.arcsec2 
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Integrated system throughput for WFC/F658N.Figure 10.22: 
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Point source S/N vs. V+AB for the WFC/F658N filter. Top curves are for low sky; bottomFigure 10.23: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F658N filter. Top curves are for low sky andFigure 10.24: 
bottom curves are for average sky for 1  area.arcsec2
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Integrated system throughput for WFC/F660N.Figure 10.25: 



277

Point source S/N vs. V+AB for the WFC/F660N filter. Top curves are for low sky; bottomFigure 10.26: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F660N filter. Top curves are for low sky andFigure 10.27: 
bottom curves are for average sky for a 1  area.arcsec2

&��ऺ�஺஺ஸ&



279

&��ऺ�஺஺ஸ&
�0>.=4;?4:9

"7:,9ऺ�424?,7ऺ"6Dऺ"@=A0Dऺ4ऺ147?0=



280

Integrated system throughput for WFC/F775W.Figure 10.28: 



281

Point source S/N vs. V+AB for the WFC/F775W filter. Top curves are for low sky; bottomFigure 10.29: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F775W filter. Top curves are for low sky andFigure 10.30: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F814W.Figure 10.31: 



285

Point source S/N vs. V+AB for the WFC/F814W filter. Top curves are for low sky; bottomFigure 10.32: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F814W filter. Top curves are for low sky andFigure 10.33: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/F850LP.Figure 10.34: 



289

Point source S/N vs. V+AB for the WFC/F850LP filter. Top curves are for low sky; bottomFigure 10.35: 
curves are for average sky.
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Extended source S/N vs. V+AB for the WFC/F850LP filter. Top curves are for low sky andFigure 10.36: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for WFC/G800L.Figure 10.37: 
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Integrated system throughput for WFC/Clear.Figure 10.40: 



295

Point source S/N vs. V+AB for the WFC/Clear filter. Top curves are for low sky; bottom curvesFigure 10.41: 
are for average sky.
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Extended source S/N vs. V+AB for the WFC/Clear filter. Top curves are for low sky andFigure 10.42: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F220W.Figure 10.43: 



299

Point source S/N vs. V+AB for the HRC/F220W filter. Top curves are for low sky; bottom curves areFigure 10.44: 
for average sky.
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Extended source S/N vs. V+AB for the HRC/F220W filter. Top curves are for low sky andFigure 10.45: 
bottom curves are for average sky for a 1  area.arcsec2
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Point Source S/N vs. V+AB for the HRC/F250W filter. Top curves are for low sky; bottomFigure 10.47: 
curves are for average sky.
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Extended Source S/N vs. V+AB for the HRC/F250W filter. Top curves are for low sky andFigure 10.48: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F330W.Figure 10.49: 



307

Point source S/N vs. V+AB for the HRC/F330W filter. Top curves are for low sky; bottomFigure 10.50: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F330W filter. Top curves are for low sky andFigure 10.51: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F344N.Figure 10.52: 



311

Point source S/N vs. V+AB for the HRC/F344N filter. Top curves are for low sky; bottomFigure 10.53: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F344N filter. Top curves are for low sky andFigure 10.54: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F435W.Figure 10.55: 



315

Point source S/N vs. V+AB for the HRC/F435W filter. Top curves are for low sky; bottomFigure 10.56: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F435W filter. Top curves are for low sky andFigure 10.57: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F475W.Figure 10.58: 



319

Point source S/N vs. V+AB for the HRC/F475W filter. Top curves are for low sky; bottomFigure 10.59: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F475W filter. Top curves are for low sky andFigure 10.60: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F502N.Figure 10.61: 
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Point source S/N vs. V+AB for the HRC/F502N filter. Top curves are for low sky; bottomFigure 10.62: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F502N filter. Top curves are for low sky andFigure 10.63: 
bottom curves are for average sky for a 1  area.arcsec2
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Integrated system throughput for HRC/F550M.Figure 10.64: 



327

Point source S/N vs. V+AB for the HRC/F550M filter. Top curves are for low sky; bottomFigure 10.65: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F550M filter. Top curves are for low sky andFigure 10.66: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F555W.Figure 10.67: 



331

Point source S/N vs. V+AB for the HRC/F555W filter. Top curves are for low sky; bottomFigure 10.68: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F555W filter. Top curves are for low sky andFigure 10.69: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F606W.Figure 10.70: 



335

Point source S/N vs. V+AB for the HRC/F606W filter. Top curves are for low sky; bottomFigure 10.71: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F606W filter. Top curves are for low sky andFigure 10.72: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F625W.Figure 10.73: 



339

Point source S/N vs. V+AB for the HRC/F625W filter. Top curves are for low sky; bottomFigure 10.74: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F625W filter. Top curves are for low sky andFigure 10.75: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F658N.Figure 10.76: 



343

Point source S/N vs. V+AB for the HRC/F658N filter. Top curves are for low sky; bottomFigure 10.77: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F658N filter. Top curves are for low sky andFigure 10.78: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F660N.Figure 10.79: 



347

Point source S/N vs. V+AB for the HRC/F660N filter. Top curves are for low sky; bottomFigure 10.80: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F660N filter. Top curves are for low sky andFigure 10.81: 
bottom curves are for average sky for a 1 arcsec  area.2

�!�ऺ�஺஺ஸ&



349

�!�ऺ�஺஺ஸ&
�0>.=4;?4:9

"7:,9ऺ�424?,7ऺ"6Dऺ"@=A0Dऺ4ऺ147?0=ற



350

Integrated system throughput for HRC/F775W.Figure 10.82: 



351

Point source S/N vs. V+AB for the HRC/F775W filter. Top curves are for low sky; bottomFigure 10.83: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F775W filter. Top curves are for low sky andFigure 10.84: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F814W.Figure 10.85: 



355

Point source S/N vs. V+AB for the HRC/F814W filter. Top curves are for low sky; bottomFigure 10.86: 
curves are for average sky.



356

Extended source S/N vs. V+AB for the HRC/F814W filter. Top curves are for low sky andFigure 10.87: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F850LP.Figure 10.88: 



359

Point source S/N vs. V+AB for the HRC/F850LP filter. Top curves are for low sky; bottomFigure 10.89: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F850LP filter. Top curves are for low sky andFigure 10.90: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/F892N.Figure 10.91: 



363

Point source S/N vs. V+AB for the HRC/F892N filter. Top curves are for low sky; bottomFigure 10.92: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/F892N filter. Top curves are for low sky andFigure 10.93: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for HRC/G800L.Figure 10.94: 
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Integrated system throughput for HRC/PR200L.Figure 10.97: 
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Integrated system throughput for HRC/Clear.Figure 10.100: 



371

Point source S/N vs. V+AB for the HRC/Clear filter. Top curves are for low sky; bottomFigure 10.101: 
curves are for average sky.
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Extended source S/N vs. V+AB for the HRC/Clear filter. Top curves are for low sky andFigure 10.102: 
bottom curves are for average sky for a 1 arcsec  area.2
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Integrated system throughput for SBC/F115LP.Figure 10.103: 
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Integrated system throughput for SBC/F122M.Figure 10.104: 
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Integrated system throughput for SBC/F125LP.Figure 10.105: 
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Integrated system throughput for SBC/F140LP.Figure 10.106: 
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Integrated system throughput for SBC/F150LP.Figure 10.107: 
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Integrated system throughput for SBC/F165LP.Figure 10.108: 
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Integrated system throughput for SBC/PR110LP.Figure 10.109: 
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Integrated system throughput for SBC/PR130LP.Figure 10.110: 
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The geometric distortion map for the ACS/WFC, which shows only the non-linear componentFigure 10.111: 
to the solution.

This figure is rotated 180° with respect to the pipeline calibration products, where WFC2 is the lower half of the detector.
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Pixel area map of the ACS/WFC chips generated from Cycle 27 data.Figure 10.112: 

ழளறஷறவऺ�!�

#30ऺ�423ऺ!0>:7@?4:9ऺ�3,9907ऺ3,>ऺ4?>ऺ0/20>ऺ,74290/ऺ,;;=:C48,?07Dऺ,7:92ऺ?30ऺ%வऺ,9/ऺ%ஶऺ,C0>றऺ�9ऺ?34>ऺ.,>0யऺ?30
.09?0=ऺ:1ऺ?30ऺ,;0=?@=0ऺ740>ऺ:9ऺ,ऺ7490ऺ;,>>492ऺ?3=:@23ऺ?30ऺ%வர%ஶऺ:=4249ऺ,9/ऺ8,6492ऺ,9ऺ,9270ऺ:1ऺவவ ऺB4?3ऺ?30ऺ%ஶV
,C4>றऺ#30ऺ/4,2:9,7ऺ:1ऺ?30ऺ,;0=?@=0ऺ/:0>ऺ9:?ऺ.:==0>;:9/ऺ?:ऺ,ऺ=,/4@>ऺ:1ऺ?30ऺ ऺ1407/ऺ:1ऺA40Bயऺ>:ऺ?30ऺ/4>?:=?4:9�"#
3,>ऺ9:ऺ;,=?4.@7,=ऺ>D880?=DऺB4?3ऺ=0>;0.?ऺ?:ऺ?30ऺ/0?0.?:=ऺ,C0>றऺ#30ऺ1:.,7ऺ;7,90ऺ:1ऺ�!�ऺ4>ऺ,7>:ऺவஸ ऺ,B,Dऺ1=:8V
?30ऺ;7,90ऺ9:=8,7ऺ?:ऺ?30ऺ7423?ऺ;,?3யऺ309.0ऺ?30ऺ>.,70>ऺ,7:92ऺ?30ऺ,C0>ऺ/4110=ऺ-Dऺழஷனறऺ#30ऺ1@77ऺ1407/ऺ:1ऺA40Bऺ:1ऺ?30
�!�ऺ 4>ऺ 70>>ऺ ?3,9ऺஶளऺ,=.>0.:9/>யऺ ?30=01:=0ऺ?30ऺ>.,70ऺA,=4,?4:9ऺ:A0=ऺ ?30ऺ1407/ऺ 4>ऺ8@.3ऺ 70>>ऺ ?3,9ऺ1:=ऺ ?30ऺ&��ய
,-:@?ऺழனறऺ�?ऺ?30ऺ.09?0=யऺ?30ऺ'ऺ,9/ऺ(ऺ>.,70>ऺ,=0ऺளறளவ஻ஷऺ,9/ऺளறளவஷ஻ऺ,=.>0.:9/ல;4C07ऺ=0>;0.?4A07Dறऺ#30ऺ,A0=,20
>.,70>ऺ,.=:>>ऺ?30ऺ84//70ऺ:1ऺ?30ऺ/0?0.?:=ऺ,=0ऺளறளவ஻ஷவऺ,9/ऺளறளவஷ஻ஸऺ,=.>0.:9/ல;4C07யऺ8,6492ऺ?30ऺ'ऺ,9/ऺ(ऺB4/?3>
வ஼றழऺ ,9/ऺ வஸறஷऺ ,=.>0.:9/>றऺ #30ऺ >7423?7Dऺ 9:9ர><@,=0ऺ ;=:50.?0/ऺ ,;0=?@=0ऺ >3,;0ऺ 4>ऺ 0A4/09?ऺ 49ऺ றऺ #30�42@=0ऺ ஺ற஻
,9270ऺ-0?B009ऺ?30ऺ'ऺ,9/ऺ(ऺ,C0>ऺ:9ऺ?30ऺ>6Dऺ4>ऺ஻ஷறவ றऺ#30ऺ20:80?=4.ऺ/4>?:=?4:9ऺ8,;ऺ1:=ऺ�!�ऺ4>ऺ24A09ऺ49ऺV �42@=0

யऺB30=0ऺ ?30ऺ =0>4/@,7>ऺ 1=:8ऺ ?30ऺ9:9ர7490,=4?Dऺ,=0ऺ >.,70/ऺ-Dऺ,ऺ 1,.?:=ऺ:1ऺ ழளயऺB4?3ऺ =0>4/@,7>ऺ,>ऺ 7,=20ऺ,>ழளறழழஶ
ளறழஷऺ,=.>0.:9/>ऺ:=ऺஷற஼ऺ;4C07>ற

�>ऺ49ऺ?30ऺ.,>0ऺ1:=ऺ?30ऺ&��யऺ20:80?=4.ऺ/4>?:=?4:9ऺ,110.?>ऺ9:?ऺ:97Dऺ?30ऺ,>?=:80?=Dऺ-@?ऺ,7>:ऺ?30ऺ;3:?:80?=Dயऺ,9/
,ऺ.:==0.?4:9ऺ1:=ऺ?30ऺ;4C07ऺ,=0,ऺ4>ऺ=0<@4=0/ऺ49ऺ:=/0=ऺ?:ऺ=0>?:=0ऺ?30ऺ;=:;0=ऺ?:?,7ऺ.:@9?>ऺ:1ऺ?30ऺ?,=20?றऺ#30ऺ���
2090=,?0/ऺ 1=:8ऺ �D.70ऺ ழஸऺ 4>ऺ >3:B9ऺ ,>ऺ ,ऺ .:9?:@=ऺ ;7:?ऺ 49ऺ றऺ #30ऺ8,C48@8ऺ/0A4,?4:9ऺ 1=:8ऺ ?30�42@=0ऺ ழளறழழஷ
.09?=,7ऺA,7@0ऺ4>ऺ,-:@?ऺஶனறऺ�0.,@>0ऺ?30ऺ���ऺ4>ऺ9:=8,74E0/ऺ?:ऺ><@,=0ऺ;4C07>ऺ:1ऺளறளவஸऺ,=.>0.:9/ऺ:9ऺ,ऺ>4/0ऺ=,?30=
?3,9ऺ,9ऺ,=0,ऺ0<@,7ऺ?:ऺ?3,?ऺ:1ऺ?30ऺ.09?=,7ऺ�!�ऺ;4C07யऺ?30ऺ���ऺ=,920>ऺ1=:8ऺ,-:@?ऺழறழऺ?:ऺழறழஸறऺ"00ऺ?30ऺ�4C07ऺ�=0,

ऺ:1ऺ?30ऺ��"ऺB0->4?0ऺ1:=ऺ/0?,47>ऺ:9ऺ2090=,?492ऺ,ऺ���ऺ1470ற�,;>ऺ;,20

�!�ऺ3,>ऺ-009ऺ@9,A,47,-70ऺ>49.0ऺ�,9@,=Dऺவளள஺றऺ�91:=8,?4:9ऺ=02,=/492ऺ?30ऺ�!�ऺ4>ऺ;=:A4/0/ऺ1:=ऺ,=.34A,7
;@=;:>0>ऺ:97Dற

https://hst-docs.stsci.edu/display/ACSIHB/7.8+Specifying+Orientation+on+the+Sky%23id-7.8SpecifyingOrientationontheSky-fig7.8
https://www.stsci.edu/hst/instrumentation/acs/data-analysis/pixel-area-maps
https://www.stsci.edu/hst/instrumentation/acs/data-analysis/pixel-area-maps


393

The geometric distortion map for the HRC.Figure 10.113: 
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Pixel area map of the ACS/HRC chip generated from Cycle 15 data.Figure 10.114: 
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The geometric distortion map for the ACS/SBC.Figure 10.115: 
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The map of the effective pixel areas of the ACS/SBC. The areas are normalized to 0.025Figure 10.116: 
arcsecond square pixels.
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