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ASTRO-H Performance(::

9 Soft X-ray Spectrometer
A (SXT‘S'I'XCS)

WAV X-ray p-calorimeter array

Soft X-ray Imaging System
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(SXT-1+SXIl)
X-ray BL CCD

WA Hard X-ray Imaging System
i - (HXT+HXI)
multi-layered hard X-ray mirror
DS-Si-D+ CdTe

Soft Gamma-ray Detector
(SGD)
Si-Pad+ CdTe-Pad

_—
Angular resolution 1.7 arcmin (HPD

Effective area 210 cm?@6 keV
Energy resolution 4-7 eV FWHM
FOV 3 arcmin @ 6 keV

Angular resolution <1.7 arcmin (HPD)
Effective area 360 cm?@6 keV
Energy resolution 150 eV
FOV 34 x 34 arcmin 2

Angular resolution 1.7 arcmin (HPD)
Effective Area 300 cm? @30 keV
Energy resolution 2 keV
FOV 9 arcmin @ 30 keV

Compton Camera
Effective area 100 cm?@100 keV
Energy resolution 2 keV
1mCrab @ 200 keV
polarimetry




Prompt emission 5
Wlth SGD-Shield ‘

v Effective area ~80o cm? at 1 MeV (2 x of WAM)
v'Energy range: 150(TBR)-5000 keV
v" High speed spectroscopy:

32 enegy ch in every 16 ms (covers 5.376 s /GRB)
=»enhance the hard-X-ray spectroscopy science

Suzaku-WAM

Observed over
1000 confirmed GRBs

CGRO/BATSE(LAD) GLAST/LAT |
,-

SGD-shield
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BGO active shields © M. Ohno
e B ..

HXI: 9BGOs SRk SGD: 25 BGOs
w/ 3types r’ & W/ 6types |
“Btm’ HA x‘I ' -
“side” C2 x2
There are various complicated shape of BGO crystals
Readout each crystal independently by avalanche photo-diode

“Btm” Ax3

15.8.27

11" Geant4 Space Users Workshop



Short GRB simulation with SGD-shield

_ Assumed spectra: Band function
Input Model Light Curve e alpha = -0.8 and beta = -2.3. including
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15 | evolution of the Epeak = 200 > 1500 keV

1148 |

SGD-shield has 32 ch energy bin.
(Suzaku-WAM: 4 ch) J

Simulated Light Curve (All energy)

|  BimlCS
Entriog 167179

Mean 1.361
HMS_ I._E!:}?

Time-resolved spectra with
~0.1 s time resolution
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Afterglow observation(
with telesc

luminosity functions
of GRB afterglow
based on 572 samples of 6-

year Swift/XRT data.
Evans et al. (2009, MNRAS, 397, 1177)

A follow-up observation of GRB
will be in the PV phase T T T

0.3-10 keV flux (ergcm 2 s'1)

Flux To +10 hr. To + 30 hr. To + 50 hr.
>10"ergs'cm? 1.7 GRB/yr. o.5 GRB/yr. 0.2 GRB/yr.
>10"2erg s’ cm™2 20 GRB/yr. 10 GRB/yr. 3 GRB/yr.




d GRB970508 (Piro et al.

GRB970828 (Yoshida et al.) GRBO1 1211 (Reeves et al.)
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Afterglows with SXS+SXI 4

Including WHIM structure at z = 0.1 by XSTAR
(100 ks exp. F=3x10™ erg/cm?/s,
T=105K, Z = ozZSUN,N

e
E— Iron emlssmn line
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Simulation of X-ray afterglow spectra

Search the emission lines in X-ray afterglow spectra.

Weak iron emission line Soft X-ray emission lines
FW ==z0eV * reported from GRB o11211 by XMM (Reeves et ;
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Doppler velocity and time variation of emission lines show a geometrical
structures of GRB explosions.

We can trace the circumstellar chemical environment of GRB progenitors.
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Afterglows with SXS+SXI | ™

Including WHIM structure at z = 0.1 by XSTAR
(100 ks exp. F=3x10™ erg/cm?/s,
T=105 K, Z = 0.2 Z¢ 5, Ny = 10?2 cm™)

10

>1000

WHIM at z=0.1

46 significance
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Fine spectroscopy of Afterglows (="

Sl

Search for the missing baryons --- WHIM

WHIM elements detectability

F, okey= 2 x10™ cgs (100 ks) | SXS Simulation

WHIM Of ® Fe II-XVI (~0.75 keV @ z=0)

® Mg VI-XI (~1.30 keV @ z=0)
® Si VII-XIIl (~1.78 keV @ z=0)
® S VII=XIII (~2.35 keV @ z=0)
® Ar X=Xl (~3.00 keV @ z=0)

1.5
Redshift




Hard X-ray/Gamma-ray Sensitivity
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Expected sensitivity of SXI, HXI and SGD

NeXT SXH_
(fl 6m/hpd 1arcmin

101
Energy (keV)

continfum sensitivity
{for point source)

0.5, 100 ks
HXD-GSO
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Suazku to ASTRO-H

Suzaku

1. Prompt emissions with WAM

—  Confirmed BATSE like
(sipectral parameter
istribution w/ ~1200 GRB

Temporal studies using
large sample

2. Afterglows with XIS+HXD

—  Spectral study of 4 GRBs
afterglows

- ASTRO-H SXS-XCS
\> (flight model) 2014-09-6
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ASTRO-H

Doubled area than that of
Suzaku/HXD-WAM

High time resolution spectroscopy

v' Elemental features in spectra
v" Ejecta/CSM search with the
High resolution spectroscopy

with SXS (AE ~ 7eV @ 6keV)
v" WHIM at distant universe

v wide band high sensitivity

observation up to 8o (600) keV
by SXT-SXI + HXT-HXI (+SGD)




