CXC

Spatially Dependent Detector Properties

Discussion limited to ACIS
Properties different for FlI (ACIS-I) and Bl (ACIS-S) chips

— Calibration on 32x32 pixel scale on S3
— Calibration on 64x64 pixel scale on S1
— Calibration on 256x32 pixel scale on all Fl chips
Gain variations (photon energy — detector pulse height)

Resolution variations (E/AE)

Quantum efficiency variations




| SAOImage ds9
File Edit Frame Bin Zoom Scale Color Region Analysis

2 |
39.672 | § | +04:11:09.04 |

Physical | a0z4000 | v| 4240000 |
i | == :




CHIPX



Variations in Source Properties

¢ Temperature structure

— Gradients, shocks, knots, etc

¢ Density structure

— Shells, cavities, filaments

¢ Multiple sources

— Star clusters, deep fields

¢ Hard versus Soft spectrum
¢ Data quality (S/N ratio)
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Typical Analysis Tasks

& Spectral Fitting

— Single spectral fit for extended region ( larger than 32x32 pixels)
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Measuring gradients using mulltiple extraction regions

2D maps of spectral fit parameters

¢ Imaging Analysis

Flat fielding (using exposure maps)
Narrow and broad band images
Hardness ratios _

Surface brightness profiles







Gain Variations

Appreciable on S3 (~5%)
Stronger on I3 (~15%, due to CTI effects)
Use of Pl channels recommended
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Pl values are gain corrected to a uniform linear scale
— PI=INT(E/14.6) +1 whereEisineV

Intrinsic detector gain is non-linear below ~0.7 keV
Linearization process less accurate at low energies
Gain calibration less accurate at low energies

® & ¢ o

Can contribute to fit residuals at low energies for high S/N
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PHA versus PI

e Gain corrected detector channel
 Constructed from PHA FEF data files

* Scaling of PHA data preserves resolution: (E/AE)p; = (E/AE)pua
* Linear energy scale = PI=INT(E/14.6eV)+1

* Does not correct for spatial variations in resolution
* Recommended for extended source analysis
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Figure 6: Histogram of ACIS S3 and I3 Gain Variations.
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Figure 3: ACIS Gain variations. Notice the size of the squares.



Figure 4: ACIS Gain variations. Notice the size of the squares.



Figure 5: ACIS Gain variations. Notice the size of the squares.
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Resolution Variations

Small on S3 (~20% over chip)

Very strong on I3 (~2-4 over chip)

Variations larger at lower energies

Linear decrease in resolution with CHIPY on I3
Single position RMF typically adequate on S3

Strong sources on |13
— multiple RMFs, weighted RMF

Weak sources on 13
— single RMF, weighted RMF
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Figure 12: ACIS FWHM variations for S3 at 1.487 keV.
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Figure 13: ACIS FWHM variations for S3 at 5.898 keV.
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Figure 14: ACIS FWHM variations for I3 at 1.487 keV.
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Figure 15: ACIS FWHM variations for I3 at 5.898 keV.
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Quantum Efficiency Variations

Non-uniform on S3

Small ~10% on S3 at all energies
Correlated with CHIPY on I3 due to CTI
Effect less than 5% below 1.0 keV on I3
Variation ~30% at 6.0 keV over I3 chip

Recommend weighted ARFs for very large regions




Chip S3 at 1.487 keV
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Chip S3 at 3.314 keV
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Chip I3 at 1.487 keV

1.0F ] e
- , 7
g J—‘_V ] : S
0.8 I I =
B 7 I I 7
06| —— __%ég 8 ' | e
N | =
0.4F L
E [ 5
02 ' B
5 | _
0:0F = G Sl SR R o e Sl T e ey [ 5
—-100 —-80 -60 -40 —-20 20
Percentage Variation
Chip I3 at 3.314 keV
1.0F : S
B | | |
0.8F - : D
B I | ]
0.6 I | | -
- I | 2
3 I il
0'4 B 2| | | -
B | [ i
0.2 I | =
- I | -
0.0 B 5 . L : i = |_“ . : . | . : 4 L - | : | n
—-100 —-80 -60 —-40 —-20 20
Percentage Variation
Chip I3 at 5.898 keV
1.0 ' Sy 5. b
B | | i
0.8F I D
E | &
0.6 : | =
E | =1
0.4~ i
N I I ]
0.2 | ‘ e
— — | [ =
0_0 E - = 1 % i | . - : i ; 4 N 1 A 1 [ i
—-100 —-80 -60 -40 -20 20

Percentage Variation



000Z Z0:€0:ZL £Z unr anl OXO/LIN

Abdeu] ‘ooz~ ‘€S wdiyg

N [8Y |




000Z Z0:€0:ZL £Z unr enl OXO/LIN

— o2

ASY 868°G :Abusuz ‘D0zl — ‘¢S :diyn



=, -
= N
0 0o

l\l\l‘!\l\l\lli"

000Z L0:6L:LL £Z unp anl OXD/1IN

ADdSUF 01 L — f£5 =dINO

ASH L8] |




000Z LO:6L:LL £Z unp enl OXO/LIN

j :
%V‘/c’s

A 868°G :Abusul ‘DOl L— ‘€S :diyD



[stox1d] A JIHD

o

002

007

009

008

0001

AQE

© o © © o bt
o fox 2 fos) © o
| (] ] o ) o
i]lIlill|Ii[]ililll!lllllllllllll||||l]||||l]|1]l‘ll||
J
- /i -
sl
L Ly |
et o f
/
s Y g
E Eli /"'/"K" 7
[kl gl
o :,II /’,' / il
e BeRe /
g OOWRO Tk ! i
coocowm % 5
/
- bt e b e : / .
OO0 00 /
<<<<< ;
X : ; :
f‘/ ;
: / ; =]
b / -
oy |
|
I |
|
. l =
i r
£ | | ]
i |
L I : ]
; |
B ! , .
! |
i |
! J
| |
o : | il
f |
: ' | |
: |
? |
= l] | -
! !
= i | .
| |
= . / I . <A
[IIIIIIIIIIIFI{IIl|1‘|1lII[I-"'Itlllili!l]'llllllfrif1|l1

uoronpay Hd Peonpul—ILD €I



