JEREMY J. DRAKE AND THE CXC CALIBRATION GROUP

CHANDRA CALIBRATION
SIATUS






CHANDRA CALIBRATION STATUS

CHANDRA HARDWARE COMPONENTS

MIRROR
ZERODUR SR PLRIY
WRRORY®  metno-neriecTOR i
INNER COLLIMATOR FLEXURES (02)

SUPPORT
CYLUINDER

o y

)N

[

' ¥

; & \ Ty
| 'v’\-'\a-\-v.vw\- I — ) [ S— . e S o

% \)-a '_-« - - e u"v

THERMAL ’ AFT
FRECOLLIMATOR T
STRUCTURE  quTeR STRUCTURE

CYLINDER THERMAL
MOUwNE BLANKETS

8.3

sxl| » | = | ACIS HRC

I2 I3 30 arc min

6 arc min

30 31 32 33 34 35

I 99 arc min i




CHANDRA CALIBRATION UPDATE

OUTLINE

» Point Spread Function

» calibrating EDSER; empirical PSFs
» ACIS

» mid-chip gain droop; QEU; contamination
» HRC-S,|

» QE decline; gain decline



POINT SPREAD
FUNCTION




POINT SPREAD FUNCTION

ACIS PSF WITH EDSER (v. kasnvap p zuo, 0. JERIUS)

» Energy Dependent Subpixel Event Repositioning (EDSER)
- ACIS images can be sharpened significantly at sub-pixel
resolutions

» Applies corrections to event locations based on photon
energy and grade (Li et al. 2004, ApJ 610, 1204)

» BUT: EDSER'd PSFs have not yet been calibrated

Vinay Kashyap



POINT SPREAD FUNCTION

QUANTIFYING EDSER (v. kasHvaP P zHA0, D. JERIUS)
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POINT SPREAD FUNCTION

QUANTIFYING EDSER (v. kasHvaP P zHA0, D. JERIUS)
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POINT SPREAD FUNCTION

BI (0.5-8 keV) grade 0 BI (2-8 keV) grade 0

BI (1.2-2 keV) grade 0

1 ACIS pixel

B (0.5-8 keV) grade >0 BI (1.2-2 keV) grade >0 BI (2-8 keV) grade >0

Preliminary ACIS-BI empirical stacked and derolled PSF in different bands Vinay Kashyap



POINT SPREAD FUNCTION http://cxc.harvard.edu/cal/Hrc/PSF /empPSF.html

HRC-1 EMPIRICAL PSF (v. kashyap)

empirical PSF : HRC-l AR Lac : 1/8 HRC pix
[B] status bit + tailgated

» HRC-l is the best for
high spatial resolution
analysis

» pros: no pixels, no
pileup, low(ish)
background

» cons: colorblind,
tailgated events

).00e+00 4.73e-05 9.46e-05 1.42e-04 1.90e-04 2.37e-04 2.85e-04 3.32e-04 3.80e-04 4.27e-04 4.74e-0¢

On-axis HRC-I AR Lac data, filtered on status- broaden PSF
bits and tailgated events, derolled, and stacked
(contours at 10% intervals from peak) Vinay Kashyap



ADVANCED CCD IMAGING
SPECTROMETER (ACIS)




ADVANCED CCD IMAGING SPECTROMETER (ACIS)

MID-CHIP GAIN DROQP (. caerz)

32 p_ixels



ADVANCED CCD IMAGING SPECTROMETER (ACIS)

MID-CHIP GAIN DROOP (. caerz
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ADVANCED CCD IMAGING SPECTROMETER (ACIS)

MID-CHIP GAIN DROQP (. caerz)

Epoch 1,-120.19
to-119.19 C
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ADVANCED CCD IMAGING SPECTROMETER (ACIS)

QUANTUM EFFICIENCY UNIFORMITY (R. uRHAM, P PLUCINSKY)
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ADVANCED CCD IMAGING SPECTROMETER (ACIS)

FILTER CONTAMINATION LAYER (A, BoGDAN, H. MARSHALL, P. PLUCINSKY ET AL)
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ADVANCED CCD IMAGING SPECTROMETER (ACIS)

FILTER CONTAMINATION LAYER (A, BoGDAN, H. MARSHALL, P. PLUCINSKY ET AL)
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HIGH RESOLUTION
CAMERA




18363 dpix=2,3

http://cxc.harvard.edu/cal/Hrc/Degap/hrcsdegap_centershift.html



HIGH RESOLUTION CAMERA

QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF, V. KASHYAP. J. DRAKE)

1.10 HZ 43: HRC/LETG Count Rates
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HIGH RESOLUTION CAMERA

QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF, V. KASHYAP. J. DRAKE)
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QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF, V. KASHYAP. J. DRAKE)
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Correction

HIGH RESOLUTION CAMERA - SPECTROSCOPY

1.10

HZ43 Empirical QEU Corrections
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QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF, V. KASHYAP. J. DRAKE)
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HIGH RESOLUTION CAMERA - SPECTROSCOPY

QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF. V. KASHYAP. J. DRAKE)
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HIGH RESOLUTION CAMERA

HRC-I HIGH ENERGY QE (v. kastvap. p. RaTZLAFF)
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Vinay Kashyap



CHANDRA CALIBRATION UPDATE

SUMMARY

» EDSER PSF calibration well underway; empirical PSFs soon
» ACIS mid-chip gain droop calibration ongoing
» ACIS QEU improvements underway

» ACIS contamination model will be updated: slower rate of
increase; uniform rate of increase across detector

» Continuing HRC-S QE secular changes calibrated; HRC-I QE re-
calibration underway

» HV increase on HRC-S.... Only a matter of time
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So, how is the
concordance project
coming along?




SUPPLEMENTARY
MAIERIAL



18363

4,..0,\ 5,00 a@'\,?,o
— 4'(/ f ~. " N,
TE =
— >
.,
m
£
€
I
5
(=8
14,950 14.987 15,025 15,063 15,100
. . [Ana)
Old line profile difference vin=0g125
N 18363
foof 0 2D +0 A0 ~6g 70 80

plus - minus |ct/bin]

[Anq]
New line profile difference n=0.0125

[ct/om]

mmus

plus -

18363

07:5 s.o 7 a a{l X
;5// \\ .

14.04

9
hin=Aa.0125K

[c1/bin]

[ct/bin]

[e1/bin]

18363 Spix=2,5

120[ —_—
100 F - New line profile
B0 - F |
[ I
40
— I |
20 - ' -
: . . . ]
14,950 14,987 18025 15063 15,10
~ [Anq]
bin={,0125
18363 dpix=2,5
120 "
100 _—'_|_._
a0
60 — —l
40 — N
20 — ]
0f . . . |
16,95 12,01 17,08 17,14 17,20
[Anq]
Bin=0.0125
18383 Bpix=2.5
100 ([ ) ) .
80} e -
— ]
— I__I :
20F .
of . . . 1
18 88 18.92 18.96 19.00 19.04

M .
bln [= q_%]1 2R Vinay Kashyap



A simple fix: shift the degap for V taps near aim point by +2.5 pix
Top: old (blue/green/red are AMP_SF=1,2,3)

Vinay Kashyap

Bottom: new (dashed = old AMP_SF=1)
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HIGH RESOLUTION CAMERA - SPECTROSCOPY

QUANTUM EFFICIENCY DECLINE (8. wARGELIN, P. RATZLAFF. V. KASHYAP. J. DRAKE)

HRC-S/LETG Effectivp Area in 2018
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ADVANCED CCD IMAGING SPECTROMETER (ACIS)

FILTER CONTAMINATION LAYER (A, BoGDAN, H. MARSHALL, P. PLUCINSKY ET AL)
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HIGH RESOLUTION CAMERA - SPECTROSCOPY

HRC-S DEGAP UPDATE « keshvar
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18363 dpix=2,3




CHANDRA CALIBRATION STATUS

CHANDRA HARDWARE COMPONENTS ~ SZfe.HETe
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