X-ray Irradiation Tests of pnCCD for GRB Observation in the HiZ-GUNDAM

Gamma-ray bursts are the brightest explosions in the universe. HiZ-GUNDAM uses a wide-field X-ray monitor with pnCCD to study the early universe.

We developed its drive/readout system and evaluated pnCCD through gain correction and multi-energy X-ray detection.
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® Introduction Image of GRB = pnCCD Driving and Readout System

GRB : Gamma-Ray Burst \\‘Q‘ —_— We have been developing a pnCCD driving and readout system
‘. ;, L - to meet the performance requirements of HiZ- GUNDAM [4][5]
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« An astronomical phenomenon that
releases an energy of 1052-1054 erg
— the brightest explosion in the universe.
« Bright prompt emission
« Fading afterglow over several days
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and promptly alert large ground-based telescopes worldwide.
Key Science 1: Probing the early universe(z > 7) with GRBs

g Main target

(1) GRB occurrence rate at z > 7

(2) History of cosmic reionization

(3) History of heavy element
synthesis

(4) Population III (first-generation)

z ~ 1000 First Starf End of Reionization Z ={)
Formation z=8.8(+1.7,-1.4) GRBS

Credit: ESA / Planck Collaboration
Key Science 2: Contribution to Multi-messenger Astronomy
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® Gain Correction

Gain variation correction for each CAMEX channel using test pulse
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Observations in GW170817/GRB170817A3]

« Compact-object mergers
(neutron-star / black-hole systems) emit
gravitational waves.
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 The same events launch relativistic jets,
producing short gamma-ray bursts
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« Achieved energy resolution nearly equivalent to the performance

Energy

Observed as electromagnetic signals ol
HiZ-GUNDAM observes X-ray and NIR emissions to uncover o S
black hole formation and energy-release mechanisms. _ X -ray Detectlon Demonstratlon Test
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m Parameters for Small pnCCD Used energies
Requirements | Satellite Application In This Study —Plan to review the measurement system and setup to improve energy

Energy 0.4 - 4 keV 0.3 -11 keV 0.3 -11 keV resolution. Reference

Sensitive area > 55 X 55 mm? 55 x 55 mm2 (TBD) 12.7 X 25.3 mm?2 :é: _lgan\;/'r N. Ilj et a|| /3/3‘;‘:”’@ 46_1_ |125411257 20509 11044005 2095
- - _ ~ | £ ] onetoku et a stron. Telesc. Instrum YSt . , .

LR 75 - 100pm 100 pm (TBD) 132 pm 3] B. P. Abbott et al. (LIGO/Virgo Collaborations), ApJL, 848:L12, 2017.

Frame rate = 10 fps max. 1000 fps max.1000 fps 4] H.-C. Shen et al., Proc. SPIE 13093:130936C ,2024.

===) Meeting the Performance Requirements of HiZ-GUNDAM '5] R. Kondo et al. Proc. SPIE 13093:130936D ,2024.
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