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Uncertainty & Degeneracy

Objective (fitness) function

[N;s—M;(x;,pB.ps)]?
2
Gj

Chi-squared: % =1Y;

C-stat: C =2Y,[M; — N; + N;log (N;/M,)]

See Kaastra (2017)

Systematic Uncertainty

Model Approximations

Spectral Database Fitting Technique

Spatial/Spectral Resolution

Random Uncertainty
(Noise)

Detector Background

Soft Proton Flares Readout noise

Charge-pileup Cosmic Rays
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Generation: 1

Evolutiona

Fitness function: l?(l:]=x2

Maximum fitness value: 8.879074e-16
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Case Study: G41.1-0.3 (3C 397)

G41.1-0.3 Western Lobe

Yamaguchi et al. 2015

* Centroids dependent on position within
the PWN.

* More sensitive diagnostics need to be
explored.

Type la SNRs tend to be significantly less ionized than CC remnants.

Different species and ions can populate the same line
intensities > degeneracy
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Case Study: G41.1-0.3
G41.1-0.3 Western Lobe

XFit Best Solution for an Absorbed 2-Component Thermal Model with 8 Emission Lines Parameter Value

. Tuebingen-Boulder (Wilms, Allen & McCray 2000) Absorption Model nH 6.2980

10 ' Bremss(1) 1 kT | 0.15892

i Bremss(1) Norm | 505.13

Bremss(2) kT 2.0499

Bremss(2) Norm | 0.00271

Gauss(1) E0 0.52783

Gauss(1) sigma | 0.15241

& 10 e 4 E Gauss(1) Norm 647.64

E i I: zauss(2) EO 1.3348

o | .':_ ] Gauss(2) sigma | 0.00138

9 |1 iif A Gauss(2) Norm 0.00945

=) * M u'i Gauss(3) EO 1.8269

= ! . Gauss(3) sigma | 0.02761

= 102t «H> 4 |. . Gauss(3) Norm 0.00095

: +4 i | Gauss(4) EO 22800

&) + H * '. Gauss(4) sigma | 0.19262

@ Gauss(4) Norm | 0.00041

5 | Gauss(5) EO 2.4309

= l Gauss(5) sigma | 0.00388

= 103 4 Gauss(5) Norm 0.00018

_ Gauss(6) E0 2.9587

Qu bist § red. X2_12592 Gauss(6) sigma | 0.20612
| Y = Gauss(6) Norm 0.00011
Global Optimization Toolbox g Gauss(7) E0 3.8497
2 Gauss(7) sigma | 0.00399
) Gauss(7) Norm | 9.55e-06

3 (:’u %(8) EO 6.5465

gi Energy [keV] 158(8) sigma 0.06932
® ss(8) 4.28e-05
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Case Study: G41.1-0.3

G41.1-0.3 Western Lobe
nH 6.5

XRISM (2023) tl) Noma

kT
Norm

0.00138
).00945

Mission Instrument Type Launch 0.4 keV 1.0keV 2.5keV  6.0keV
year

XMM RGS Reflection Grating 1999 0.5 2.9 17

Chandra LETG Transmission 1999 0.8 5.4 34
Grating

Chandra HETG Transmission 1999 1.0 5.2
Grating

Q u | Hitomi SXS Calorimeter (Si 2016
thermistor)

Global Optim
XRISM Resolve Calorimeter (Si
thermistor)

Energy [keV]
4.28e-05
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