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Continuum and Line-based Temperature

Cross-Calibration of XRISM Resolve and Xtend :
|. Temperature Measurements in Nearby Galaxy Clusters

Broad band f|tt|ng (3-15 keV) =Temperature mainly determined
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by Continuum shape.

-1 In this presentation,

* Narrow band fitting
(1 keV width around Fe Hea/Lya)
=Line Ratio based Temperature

Compare narrow band fitting
with broad band fitting

* Perform gaussian fits to Fe Line
= Compare Fe Hea/Lya Ratio
with atomdb values
considering fitting effect.



Line Ratio-based Temperature

Fe Lya/Hea Line Ratios of PKS 0745-19 FOV
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Sample Clusters for narrow-band fitting

A2319 PKS 0745-19
Redshift 0.05 0.04 0.02 0.10
Fitting Range 6-7 keV 6-7 keV 6-7 keV 5.65-6.65 keV
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Lya/Hea ratio increases with temperature.



Narrow-Band Fitting : Method

- Conducted Narrow Band Fitting on 4 Nearby Clusters.

PKS 0745-19 FOV
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* Errors correspond to L s T
1o confidence levels. Energy (keV)

« Model : TBabs Xbapec+NXB

* The NXB parameters
=fixed to the values obtained
from the broad-band fitting.

- Abandance Table: lpgs
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Narrow-band Temperature (Resolve vs Xtend)

Fittng range : 1 keV width
around Fe Hea / Lya
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Narrow band Abundance (Resolve vs Xtend)
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{ * For 3 obs of Perseus
& 4 obs of A3571,
Consistent between
Resolve and Xtend
within 1o.

- deviation exceeding
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Resolve Temperature (3-15 vs 6-7 keV)

Resolve

broad (3-15 keV) vs narrow (6-7 keV)
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« Good consistency
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Outer observation,
- deviation might be
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Xtend Temperature (3-15 vs 6-7 keV )

broad (3-15 keV) vs narrow (6-7 keV)
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Resolve Abundance (3-15 vs 6-7 keV)

broad (3-15 keV) vs narrow (6-7 keV)
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Xtend Abundance (3-15 vs 6-7 keV)

N broad (3-15 keV) vs narrow (6-7 keV)

) Xtend

~ (.75 :

~ @® : A2319

© M : A3571

T @ : Perseus < & 7| Exceptforcentral obs
80.60F Y : PKS0745-19.7 .~ 7] %  of Perseus,

% 7 ,§° » Consistent between
= Resolve and Xtend
£0.45F within 20.

©

3 - larger deviations for
v 0.30} obs with lower value.
T

-8 B // I | |

_&:’3 0.30 0.45 0.60 0.75

Abundance [Solar] (broad-band : 3-15 keV)



12

Gaussian fitting for Line Ratio-based temperature

* Fitting Model : TBabs X bapec(mod.)+NXB+zgaussians
* Line components(Hea-z,w & Lyal,2) removed from bapec model
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- Compare Line Ratio-based temperatures with broad-band fitting



Line Ratio vs Continuum based Temperature

Line Ratio (Fe-Lya2/Heaz)
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Resolve vs CCDs Temperature & Abundance

(6-7 keV)

« Compare Resolve and Xtend results with Suzaku and XMM.
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Summary

- Analyzed 4 nearby galaxy clusters (A2319, A3571, Perseus, PKS 0745-
19) using XRISM (Resolve & Xtend).
* Cross-calibration focused on Fe Hea & Lya lines via narrow-band (6-7
keV) and Gaussian fitting.
& Narrow-band (6-7 keV) fitting:

 Resolve & Xtend temperatures consistent within 10% for 4 clusters.

- Abundances generally consistent within 16, some deviations noted.
& Comparison with Broadband (3-15 keV) fitting:

« Temperatures consistent within 26 (Resolve) / 10% (Xtend).

* Perseus outer regions: Broad-band temp. higher.

- Abundances show good agreement, larger deviations at low
abundance (Xtend).
& Gaussian fitting (Fe Hea & Lya line ratios):

- Temperatures consistent with broadband results within 1o for
A2319 & PKS 0745-19.

Future work: More detailed multi-mission analysis.



