XARM/XRISM ability for the distant Warm hot plasma

Search for chem&%gl_ution with:

Afterglow of GRB

(1) Metal signatures in GRB afterglows atz > 1
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XRISM instruments
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Chemical evolution of the universe (Optical)

Metallicity in Damped Lyman-o. galaxies.
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- A clear trend of metal enrichment.

- Large scatter may be interpreted as inhomogeneous metal distribution
by asymmetric supernova explosions. (Tominaga et al. 2007)

* Fe rich elements in the axis-direction, O rich elements in perpendicular direction.
=» “axis-sensitive” SN selection by GRB and “CSM free” by Blazars

* Direct measurement of metal abundance

* investigation of circumstellar environment
X-ray observation
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reported signatures of
elements in GRB

afterglows
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Simulation of X-ray afterglow spectra

Iron emission line
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How powerful is XRISM/Resolve?

Result 1: light element detection Result 2: iron-line broadening
AEpyuy = 7 €V
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How powerful is . .
XRISM/Resolve? Result 3: WHIM absorption
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Even though there is no significant changes in the simulated spectrum, the calculated
detection significance slightly decreased as the XRISM/Resolve energy resolution become worse.

Although, it still keep >3 sigma detection level, if we need more significant detection,

we need deeper observation or brighter GRB event.
(if with x2 exposure or brighter event, we can achieve > 4 sigma significance level)
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Possible follow-
up plan?

2018-08-31
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Number of events (>S) for 6 years

Luminosity Function of X-ray Afterglow

5 events/year

ToO trigger criteria:
>2x101% erg/s/cm? @ t,+1000s
=>» follow-up observation:

> 1012 erg/s/cm? @ t,+2 day
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WHIM with nearby bright Blazars

A case study of WHIM: example of Mrk 421 (based on Nicastro+05)

confidence contours w/ WHIM

Mrk 421 w/ WHIM at z=0.01 Confidence contours: Chi-Squared
but modeled without WHIM
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A 25 mCrab Blazar will resolve WHIM filament in the accuracy of Az=0.001
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Figure 5. Data to model ratio plots for the QSO sample of Table 1. Data are binned to conveniently represent the extragalactic transmission functions. Note the overall 10

similar absorption effect, but the lack of absorption for z < 2.5. Multiple spectra for a given source represent separate XMM-Newton observations.



Distant Blazars RBS 315 spectral simulation (F =101 erg/cm?/s)

A case study of WHIM: example assume WHIM characteristics of
of RBS 315 (based on Behar+11) T=10°K, Z=0.2Z,,,N,,=2.9x 10?2 cm2atz=2.69 with XSTAR
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We can detect the existence of WHIM absorber,
and determine its redshift, column density, and
temperature.
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Summary of capability study for WHIM ad high-z chemical evolution

B GRB X-ray Afterglows (ToO observation)
ToO trigger: F > 2 x 101 erg/cm?/s (~1mCrab) at t,+1000

e resolve distant CSM & search for inter-galactic absorption

S

see ASTRO-H WP#20

arxXiv:1412.1179

B Near bright Blazars (ToO if Fx > 0.5 x10° erg/cm?2/s: 25 mCrab)

Candidates: Mrk 421, Mrk 501, 3C454.3, 3C273
e detailed study of (low-z) WHIM candidates

B Distant bright Blazars (Fx > 1011 cgs)
Candidates: RBS 315, PKS 2126-158,

4C71.07, PKS 2149-306
e search for (high-z) WHIM

S/N

Assuming various redshift of WHIM with the same
characteristics, we evaluated expected level of significance.
We can expect significant detection with XRIMS if they are.
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