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Introduction

Forward shock

Forward shock non thermal emission

Contact discontinuity
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Declination

Introduction

Godinaud et al 2025
Tycho, Chandra observations
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Introduction

Sapienza et al 2022
Kepler, XMM-Newton observations

4.1-6 keV
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Introduction

Mayer et al 2022
Puppis A, eRosita observations
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Introduction

Bamba et al 2025
Cas A, Resolve observations
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SSM?
Estimation of the
Point? Flat? Image? contamination in single
Which image? pixels?

Multiresponse
analysis?
Associate different
spatial components (ARFs) to
different spectral components!
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Multi-response data analysis

Spectral analysis above 4 keV

Model = NEIl thermal + non-thermal

Fe map Non-thermal map Green: Fe, Blue: Synchrotron
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Multi-response data analysis

Just a little off topic to show very beautiful data

- Center: global pointing
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Multi-response data analysis

ARF comparison: Global Pointing

12- Fe

Synchrotron Sync
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Spectral Response
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Multi-response data analysis

RQW 0 Row 1 Row 2

0.035- Fe Fe 1 Fe

Synchrotron
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Multi-response data analysis
How to do that with Xspec

|
T o001 | Sy

XSPEC12> data 1:1 myspectrum.pi
XSPEC12> resp 1:1 rmf_myspectrum.rmf
XSPEC12> arf 1:1 arf_ImageFeK_GMCA .arf

XSPEC12> resp 2:1 rmf_myspectrum.rmf 5
XSPEC12> arf 2:1 arf_ImageSync_GMCA.arf :

1073 |

del)/

model 1:ejecta + bvvpshock (Fe, rear) + bvvpshock (Fe, front)
model 2:sync powerlaw
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Multi-response data analysis

How does it affect the fit
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Multi-response data analysis

How does it affect the fit

.\ Different tests:
Rk IA\ T - Different ARFs for different components: Fe image for thermal emission,
i L".J L'Jﬁ‘w | synchrotron image for non-thermal emission
e A V! E
_— * NS - Fe image for both the components
L N {%%Wﬁ ; - Synchrotron image for both the components
SRAALRLC I . Ty - Broad image for both the components
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Norm

Multi-response data analysis

How does it affect the fit

S IL\ H Different tests:
' “ IA\ T - Different ARFs for different components: Fe image for thermal emission,
i ,'*.J L J"}‘W_ synchrotron image for non-thermal emission
L. awd Yy E
—— * h o T= - Fe image for both the components
Lol e t%ﬂ‘ﬂjﬁﬁm ; - Synchrotron image for both the components
SRR . Ty - Broad image for both the components

b @ Arf Fe/Sync @ Arf Fe/Sync

0.14 B ArfFe 0.000147| @ Arf Fe
A ArfSync A ArfSync
- @ ArfBroad @ ArfBroad @
“ -+ - Y ArfFLAT ooco12{| ¥ ArfFLAT | T 1
0.12- @ \
o A \ 4

011 - 1 0.00010 - 4 ) ] _ ]

| 1 1 : Different normalization depending
s o1l on the ARF!!!!
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Multi-response data analysis

How does it affect the fit?

R K\ H Different tests:
TR IA\ e - Different ARFs for different components: Fe image for thermal emission,
A J"}‘;ﬂg_ synchrotron image for non-thermal emission
e v Vi 5 _
— * L - Fe image for both the components
TR b b i - Synchrotron image for both the components
LR LR |
(. ‘ 1 - Broad image for both the components
o @ Arf Fe/Sync . 1?; Arf Fe/Sync)
B ArfFe O ArfFe
0.028 1 A ArfSync 354| & ArfSync
@ ArfBroad @ Arf Broad
¥ ArfFLAT v

| NORMALIZATION FOR THE FLUX RATIO |

Arf FLAT
0.026 \ v , . - \ v
0.024 1 \‘

2.5 \ X ,
: | HH | BETWEEN THE ANALYZED REGION AND }
¢ 5 4 ¢ T k4 f  THE TOTAL INPUT IMAGE USEDTO |
1 . GENERATE THE ARFIII!!
§ See Francois’s talk §
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Pixel 15

How does it affect the fit?
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Multi-response data analysis
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Multi-response data analysis

How does it affect the fit?
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Plxel 20 - Fe
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N.B. | already considered the flux ratio
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CONCLUSION: USE THE MULTIRESPONSE ANALYSIS

Synchrotron
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