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Strategy to deal with known

errors In effective areas
Vinay Kashyap

Hyunsook LLee, Jin-Xu, David:van: Dyk; Aneta: Siemiginowska, Jeremy
Drake; Pete Ratzlaff; Andreas: Zezas; Xiao-Li Meng, Rima lzem, Alanna
connors



Demo & WG

» Monday 7:30pm at Meadow

® demo of current capabilities: generating and
compressing ARF library, fitting with pyBLOCXS

x Monday 8:30pm at Meadow

x meeting of Cal Uncertainties Working Group
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pyBLoCXS: compute p(0|data,As)

B I Spectral model
Calibration

parameter fitting

van Dyk et al. 2001

Sayesian framework
(EyBLOCXS?)

* python-based Bayesian Low-Counts Spectral analysis package
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Main Uncertainties in Instrument Response: Chandra ACIS-S

HRMA
— Geometry
— Obscuration
— Reflectivity
— Scattering

ACIS OBF

— Transmittance
— Contamination
— Uniformity

ACIS CCD
- QE
— Gain
— Pulse Height
Distribution

random variations of input parameters

U(.) : multiplicative perturbative functions
()(0) : truncated Gaussian

— UH

— sample contam models
— vignetting V(0) from
u/(E,0) = €(o,)(1-V(6))
+ 0 Q(05)(1-Rpw/R)
Oy,0s = 0.2

— tosr(E)
— Contamination Layer

In(ucL(E)) = - Dx Q(ox)tx
X = C,O,F,Fl
MCL(O-7 kEV) < 0.05

— uqe(E)
— 13% in CCD depletion
depth and 20% in SiO>

thickness

— Q(O’G), oc=1% @0.7
keV, 0.5% @1.5 keV,
0.2% @=4 keV

[ Jeremy Drake ] I



Main Uncertainties in Instrument Response: Chandra LETG+HRC

HRMA LETG HRC UVIS HRC MCP

- Geometry - Efficiency - Transmittance -QE
- Obscuration - Obscuration - Contamination - Uniformity

- Reflectivity - Uniformity - Uniformity
- Scattering

random variations of input parameters
U(.) : multiplicative perturbative functions
()(0) : truncated Gaussian

[ Jeremy Drake ] I
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ARF variations

C | — 1 1 T ]
4_
NE 2_
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10 100
Wavelength

/data/snafu/kashyap/Cal/CalErr/hrcsletg/aref _hrcsletg_997.fits



ARF varigtions

el
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r

WNojap Swis
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yaiength

/data /snofu /kashvan /Cal/&lErr /hreslela/arel_hresleta_997.fils



0.6

0.4

0.2

PComp

0.0

-0.2

~0.4

Wavelt
W /CalErr

100

gth

/data/snafu/kashya rcsletg/aref_hrcsletg_997.fits



Density

Density
2

15

10

5

4

3

1

8.5

9.0

9.5 100 105 11.0 115
NL(10%%cm™)

Effect of Cal uncertainty

on parameter estimates
(Lee et al. 2011)

® absorbed power-law

e simulation with 10° ct

® posterior probability
density functions

® for default ARF (solid
curve) and 30 randomly
drawn ARFs (dashed

lines)



Effect of Cal uncertainty on parameter uncertainty
(Lee et al. 2011)

- (b) Prag Bayes w,PCA
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full Bayes: compute p(6,{A}|data)

B I Spectral model
-+ Calibration

parameter fitting

v

allbralion e Boyesian framework

Tuncertaint
y (OYBLoCXS?)

select cal subset

* python-based Bayesian Low-Counts Spectral analysis package



1.05 1.15

0.95

how does it work?
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full Bayes analysis
(Xu et al. 2014)

two absorbed power-law simulations with 10° counts

standard

for spectra generated using "bad” ARF

Sim | -
-

X
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|

|

090 1.00 1.10

1.20

pragmatic Bayes
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T e
e
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SpB(r)

full Bayes analysis effect on parameter uncertainties
(Xu et al. 2014)
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full Bayes effect on effective areas (simulations)
(Xu et al. 2014)
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full Bayes effect on effective areas (C Ori)

(Xu et al. 2014)
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fitting to simula_te{dgdlz/iltla__
f(e;0) = 6o 68 0200
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Demo & WG

x Monday 7:30pm at Meadows

® demo of current capabilities: generating and
compressing ARF library, fitting with pyBLOCXS

x Monday 8:30pm at Meadow

x meeting of Cal Uncertainties Working Group



