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At Tanegashima Space Center on September 7t",2023
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XRISM 3

€ Scientific goals to investigate
- Structure formation of the Universe and evolution of clusters of galaxies
- Circulation history of baryonic matter in the Universe
 Transport and circulation of energy in the Universe

@ Instruments
* Resolve = XMA (X-ray Mirror Assembly) + SXS (X-ray micro calorimeter)

< High energy resolution of 7 eV FWHM at 5.9 keV

+ Xtend = XMA + SXI (X-ray CCD Camera)

v¢ Large field of view(FoV) of 38’ X38’

weight:2.3 t
altitude:550 km

Sep 29,2023 QBI2023 @Osaka Univ.



Imaging Area

SXI
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Exposure . 4 sec
Energy range : 0.4 - 13 keV
Back side illuminated type
Depletion layer : 200 um
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Charge Injection (Cl) 5

Charge Transfer Inefficiency (CTI) : Percentage of charge lost/transfer
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Charge Injection (CI)
Filling charge traps by

6

potential

Sep 23,2023

QBI2023 @0Osaka Univ.
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Anomaly event

Cl is important function, but...

Anomaly event occurred as shown

the frame image on the right.

- thorough the electrode for Cl

Electrode

* not always occurs

3

Replacing chips

need to take measures in case

anomaly occurs in orbit

Sep 23,2023

QBI2023 @0Osaka Univ.

/

potential 5
T
ISV
IG1V |
G2V e
P1V

P2V
P1V

P2V I

Imaging
Area

R




New CCD driving method 8

DSuppressing charge intrusion
(@Maintaining spectroscopic performance
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New CCD driving method 9

DSuppressing charge intrusion
(@Maintaining spectroscopic performance

Important points

During transfer Nominal New method
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New CCD driving method 10

DSuppressing charge intrusion

Important points . .
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Evaluate anomaly reduction 11

In a clean booth at Osaka University in FY2021
Nominal New method

Suppressing Anomalies
by new method !!

\ ¢

How about
spectral performance??

, |
4095
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Spectral performance of flight model 12

In Satellite Thermal Vacuum Test at Tsukuba Space Center in August 2022

- Exam period : August 5t"— 25t 2022
* Degree of vacuum : ~10e-8 Torr
- CCD temperature : -110°C

Xtend was already onboard XRISM Spectra of 5.9keV emission line
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Spectroscopic performance equivalent to nominal method
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Launch 13

Thanks to new CCD driving method,

We could finish developing SXI

\ 4

on ground.

Let’s launch !

If anomalies occur in orbit,
We use the new method!

Sep 29,2023 QBI2023 @Osaka Univ.



Summary 14

€ Charge intrusion anomaly occurred.

=»Developed a new method for suppressing charge intrusion
and maintaining spectral performance

@ Evaluated performance of new method in Osaka Univ. in FY2021 and
satellite Thermal Vacuum Test (TVT) in August,2022

=»Spectral performance equivalent to normal method and
consistent to Osaka Univ. results

€ Launched from Tanegashima Space Center on September 7t,2023

Sep 29,2023 QBI2023 @Osaka Univ.
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Formation of anomalies 16
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Experiments to identify intrusion routes 17
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Anomaly event

18

Electrode
for ClI

Leakage of charge piled up
at the edge of CCD

Charge intrusion during transfer

Remaining charge
not fully transferred

2023/9/28 QBI2023 @0saka Univ.
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Spectral perfoermance (CCD3AB) 21
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Spectral performance (CCD4CD) 22
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Frame image at TVT

CCD1 CCD2 CCD3 CCD4

1229 1637 2858 2458 2866 3278 3687

2023/3/120 QBI2023
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Electric | \
system X Multicolor X-ray

generator

Inside the vacuum chamber
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