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Abstract

Recent rapid developments of space science suggest the near-future demands of radiation dose assessments for the
materials used in space. In fact, the radiation circumstance in space is severe not only by the high-dose environment, but
also the higher energy radiations from the sun and the outer region of the solar system. Hence, it is important to know
how various devices and the materials are damaged by radiation. Now we are constructing an environment in which
radiation assessment can be performed using the existing accelerator that generates high-energy radiations up to 100MeV.
In this study, we report the irradiation dose around the undulator is measured using an ionization chamber, scintillation
detectors, and glass dosimeters. We illustrate a development of the measurement of precise irradiation time by the
scintillation detectors since sometimes the electron beams are not operated suitably due to the discharges occurred at

klystron windows.
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Figure 1: Our recording process of the scintillation detector
mesurements.
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Figure 2: An illustration of the measured values with an
electron beam operation.
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Figure 3: An illustration of the measured values without
the beam operation.
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Figure 4: An illustration of measured values with the beam
operation in the presence of discharges.
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Figure 5: Oscilloscope measurements with the scintillation
detectors.
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Figure 6: The outline of accelerator and photographs of the
installation.
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Figure 7: Irradiation dose evaluations using glass

dosimeters.

Figure 7 137> Va2l —4—0 Lmmlflmiciz@EmL 7z
HIAREFFORER A2 FEDHTHLDOTHD, 70k,
FEL FA > OERMD B vapZARN —hTA > DE
ETHD, fE R BHE 11 H28 &2 A 13 A~15 |
O FHEOBEEZEE~5E 11 A 28 HOF MR
AX—=ZHhbL T BMENELIR-o TS, ZH
FEL AL DOERMENR SR ESNTNDEZHEEZD
o, LinL, BZRAX— FTHIAREFF OB IEN

STV ZORERIT AR EMERTREMENH D,

5. FEDHESERDRE

Tl T ADOWBEITIETINETOHZELVIE
e T — X RIGRERT HIENTE DI -T2,
/\ﬁé LT — X DOFEEO R THE B LF— 5 Nk

DOIEELR LN EC LT GA . BICT — 2R isksn
%.’)oto IL7EWEEZTWB, - B L7 el T 0%
fiE~>T Nal > F L —ariitigs CHIELZBEORE
D7V ANEEFLERL , B — A D=7 u L AR OE A
BAfEICHUR L - 2 T,

AL TR T AR EFHE 3 MeV FEE DT X)L
F—F T TELLHETEDIOMREESN THELDTH
By D0 | BT RILF — DR T CIEREIZHINT
WANARATHD, £ TComa—ANVVEDfigR T T
ﬁ‘%aﬁv%oﬂ\éﬁiﬁwﬂ? DI % 77T AR

+ L, IEZITOTETHD, T LU THERE R
DAL MR L, B AR KZONEER TOHE
%%@&E%ﬁﬁo Fiz, AR EHE 2 —RTPHITS | [4]
ZHWTH AR ERHT y #A Y TR ORI &4
PRab—varl, EEORERRLOLESHE X TV
2[5]s

REFFETIIMH IS O EIEE— R 23/ N— X E—KD
BED A TR EEAT T2, B %I VR TFE—RTY
HEZITV, N—=ANE—REDEWE LTS,

e
AAIEIL. B MRS IV TEW - A
SHTHENTWOET,

SE X

[1] H. Okazaki et al., “Development of a radiation monitor for
undulator  demagnetization at Nihon  University”,
Proceedings of the 17th Annual Meeting of Particle
Accelerator Society of Japan, 2020, pp.837-839.

[2] T. Seike et al., “Radiation Damage of SPring-8/SACLA
Undulators and Its Countermeasures”, Journal of the Particle
Accelerator Society of Japan, vol.20, No.1, 2023, pp.35-42.

[3] S. Yamato et al., “Assessment of a hand-made scintillator
radiation monitor by an ion chamber toward a point dose
evaluation in accelerator operations”, Proceedings of the 20th
Annual Meeting of Particle Accelerator Society of Japan,
August 29 - September 1, 2023, Funabashi, pp.778-780.

[4] PHITS, https://phits.jaea.go.jp/indexj.html

[5] M. Kurata et al., “Simulation dose evaluation for a high-
energy radiation irradiation environment”, The 21st Annual
Meeting of Particle Accelerator Society of Japan, Yamagata,
Japan, July 31 — August 3, 2024, THPO019, this meeting.

- 604 -



	1. はじめに
	2. プログラムの作成
	2.1 データの重複の防止
	2.2 RF放電による不要なデータの除去
	2.3 波形のパルス幅の記録

	3. 放射線検出器の設置場所
	4.  ガラス線量計による照射線量評価
	5. まとめと今後の展望

