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HiZ-GUNDAM: High-z Gamma-ray bursts for

Unraveling the Dark Ages Mission
e Launch: Early 2030s

« Key sciences via GRBs

v exploring early universe atz > 7

v' finding electromagnetic counterparts
of GW events

Required spec.:

v'Wide field of view

v Moderate sensitivity




Wide-Field X-ray I\/Iomtor (WFXI\/I)
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ltems Parameters

Energy range 0.4 - 4 keV

~0.6 str for 16 units
(3 arcmin accuracy)

Time resolution < 0.1s

Total area: 55 x 55 mm2,
pixel size: ~70-100 um 5

Field of view

Focal imager



Wide-Field X-ray Monitor (WFXM)
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0.6 str for 16 units
(3 arcmin accuracy)

Time resolution < 0.1s

Total area: 55 x 55 mm2,
pixel size: ~70-100 um 4
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Flux [erg/cm? /s]
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“instein Probe (Launched in 2024 Jan.)

Einstein Probe

EP240315a (Y. Liu+ 2024)
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Development items

Lobster-eye optics

Localize X-ray photons within ~3 arcmin
LEO alignment

 Performance evaluation

30cm

Focused X-ray image

Readout
system




Development items

: : : 5 Electron diverter
N 2= _ - : Reject electron events as false detections
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30cm

Development items
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pnCCD sensor Focal X-ray pixel sensor pnCCD

,,%__W’{'w Detect X-ray photons over a large area quickly
P Driver and readout electronics
A large-area pnCCD
Evaluation of the radiation tolerance
Design of the radiator cooling system
etc.
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Focused X-ray image

Readout
system




L obster-eye optics
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| obster-eye optics (2)

v' Measurements in the 30 M X-ray beamline of ISAS/JAXA J. Li R. Kamimura
(Photons’ parallelism is < 1 arcmin) ol 4

Obtained cross-shaped image

BBM frame + LEO
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Latitude
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The détailed rejection
evaluation is in progress.
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pnCCD + CAMEX
ceramic board

1

Image da

=2

i .
- [
>
£

- E 2 = .
ADC board ’b pnCCD & CAMEXg gcmexé
® CAMEX Mgt e
.................... mount board e LA,
LVCMOS R P rr— ' M

EFo’gld\ - 5 o o ;"_ 1.3 om (= 96pixel) 40"
® ) ; wos Driver - ¢
rmeea———— £ :
Kinkoe . e | I —— £ S
Xl < : 8 :
o © ApC 4 T pnCCD
T"i ................. E § :
N = pixel size: @

FPGA . T 132 um
board [ — )N
Kintex-7, | " Pow:;a%pply HV module §°AME"§ §°AMEX§
‘ﬂinx - - 1 ‘T
S
O..' -
DC power supply ’ §
w 50 * 100
n i Rl

E — Drive signal
i <— Readout signal
! — Power supply

onCCD and its readout system

Our system is almost ready for
pnCCD operatlon !
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Latitude

Proton map
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v' Radiation damage can degrade the
X-ray detection capability
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pnCCD with an expanded area

BreadBoard Model (BBM)
(much SMALLER than the flight model !)
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Cold plate to a radiator

v' Designing the cooling system in progress
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Summary

« Development of WFXM is in progress
- Lobster-eye optics (LEO)
v LEO alignment
v’ Performance evaluation

 Electron diverter
v’ Development of the simulator

* Focal X-ray pixel sensor pnCCD
v’ Driver and readout electronics
v’ Evaluation of the radiation tolerance
v A pnCCD with an expanded area
v’ Design of the radiator cooling system
v etc.



Schedule

 Downselection review in ~2 years
« Our developments are key for the review
« Many reviews are waiting

We are here!

Mission

Downselection System System Preliminary Critical
Definition Requirements Definition Design Design

Review

Review Review Review Review Review




