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Abstract

Water pollution due to the outflow of medicines and the influence of the ecosystem due to alien species artificially
moved from other sea areas are problems in water environments. Pulsed intense relativistic electron beam (PIREB) is one
of solutions for the problems. However, the beam profile of PIREB is not spatially uniform. Therefore, it is necessary to
understand the irradiation dose distribution to determine the most effective irradiation conditions for various applications.
The purpose of this study is to construct a measurement system to measure the divergence angle of PIREB. The dose
distribution of the PIREB collimated by an acrylic aperture was measured by a film dosimeter. The dose distribution
obtained as a color image was analyzed for the divergence angle, rotation, tilt, etc, of the PIREB Irradiation experiments
were carried out using the measurement system, and the divergence angle was calculated from the obtained dose
distribution.

1. [XC®HIZ Spacer Film dosimeter
WEA | SR P TRk 2 RBRBERTED R AL T %, K //. ‘ " |

BREEICBI LTI M B O W U [1]15° /37 AR
KIZEDAERER DB ENEEL THETHD,
INOOREEfFIR T HI=DDFIED—DEL T, 7L
KR % # ) EE T-E — L (Pulsed Intense Relativistic  |T RS
Electron Beam:PIREB)% 7= & FHIFF 53 Tho 40 Ty
%, ZAVETIZ, PIREB ORWVEBEHENICEDAHILE

WD 53 AR[31°7K H OB DATEMEAG[4) 2 E DM T / | |

NTETe, - Plaié; for
INHOHFZEIE., BB EE A LR e 2 —7 v heL Aperture attaching film

TPIREBZ AL OB A O BTG RICLOFE

g 2LV HIETITHOI TS, Lol PIREB OE— Figure 1: Concept of measurement system.

LT T 7 AT T LS ZE BN — R TIZRNZ &b, . _ . L
B2 R~ DRI I A e b ;;&2‘*“7”“7“”%*@”F’BH@FE'EJ
SR B AT AR S LA Th D, AR T, . ;ﬁw» GRS T >C PIREB O A %107
PIREB O¥ffizWiE S HitllROMEL RiLL, 0 2707 A};’c%%:%@ byt 0)’%%:}% M,EZ‘@ i
W42 PIREB OB —A7F 07 7A/UEHY —RIERkE 0 jﬁ( o ?Fé ‘ £ , <
KLUz BRI THLTD , HERIRE — 2D F A% FE

M CELEPRNMIETHD, FHUIREZRE-BIEL, 22 #®UYELZ-ZHHIRA

COFFMAIALTC PIREB DEARREATC IR 5| o sciiat LWL IR Fig. 2 107

AR ORNE , A DOEHET-T2, +

=1 1 T3 —=F XL Fig. 3 1R T L7k at bz o T D, H
2. FRARARORLE £ 150 mm., JEE 15 mm OT ZUMEE AL, b
2.1 FEARHEAE 75 mm LEC B R AAA 4 PTIZIEARS 6 mm Oy T

TW5, BEBRTIIHERTRLEF—2 MeV OEFZRE
TEN, TZINICHTD 2MeV DEBEFORAEIT
0.86 cm FEETHY, T/ 3—=F ¥ D RHHIKITTLAHE

FHAR DRRFHT DWW TR R A DL T2k~ 5,
FHHR O HEAR o E % Fig. 1 (R, £E5h o
SA N N 3
?Giﬁﬁ?’ﬁiﬁﬁ%@_ LA DA EBS B ARV RES AN TVS, Zhick

o DHBRIRDOE — LD —HhZ Y A— L TR D
#5161060@stn.nagaokaut.ac.jp 10 & AORERT DO, REMRET 1

-504 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 11, 2021, Takasaki, Japan

Aperture

Plates for
attaching film

(b) Side view
Figure 2: Measurement system for PIREB.
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Figure 3: Aperture plate (drawings).
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Table 1: CTA Film Dosimeter

Size Width 8mm, Length 100m/roll,
Thickness 125um

Measurable 5kGy-300kGy

range

Method of Convert change in absorbance to
measurement  light with wavelength of 280nm to

dose

Table 2: GAFCHROMIC Film

Size 80mm X 100mm, Thickness
105um(active layer 8um, polyester
substrate 97pum)

Measurable 10Gy-1000Gy

range

Method of Convert color changes to dose

measurement
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Figure 4: Typical accelerating voltage.
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Figure 5: Typical beam current.
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(a) Before (b) After
Figure 6: GAFCHROMIC film for (a) before PIREB
irradiation and for (b) after PIREB irradiation.
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Figure 7: Dose analysis results for GAFCHROMIC film
irradiated by PIREB.
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Figure 8: Dose distribution (Fig. 7) overlapped by aperture
plate (Fig. 3).
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Figure 9: Derivation of divergence angle.
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Figure 10: Derivation of corrected divergence angle.
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Table 3: Divergence Angle

Hole upper side  lowerside  rightside  left side
Position

PIREB 11° 12° 14° 14°
spreading

direction:

up

down 9° 13° 13° 14°
right 11° 13° 16° 14°

left 11° 15° 13° 15°
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