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Installation of 3MeV~75kW Electron Accelerator

Keiichi YOTSUMOTO, Hiromi SUNAGA, Kiyoshi MIZUHASHI,
Ryuichi TANAKA and Naoyuki TAMURA

Pilot Scale Research Station,
Takasaki Radiation Chemistry Research Establishment,
JAERT

(Received January 28, 1981)

New electron accelerator has been installed from 1977
through 1978 as the replacement of 2nd accelerator of TRCRE,
JAERI. The rated output of the new machine, Dynamitron IEA
3000-25 is 3MeV, 25mA, which is fivefold increase in beam
power as compared with the old machine. The modification of
the existing building and reinforcement were required to
install the new machine. The renovation of the building
started in May and was completed in November, 1%77. The
installation of the accelerator commenced in December, 1977,
and the performance test was completed in March, 1978. The
new 2nd accelerator has worked well for the use in the
research and development of the radiation processing in these

three vyears.

Keywords; Electron Accelerator, Dynamitron, Radiation Shielding,
Ozon Treatment, Dose Distribution, Depth Dose Profile,

RBeam Current Density, Performance
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Table 4 Energy dependence of mass attenuation coefficient

Energy Range Mass'Att'er'luation Energy Range Mass At t.erfuation
Coefficient Coefficient
(MeV) (ort,/g) MeV) (cnt/g)
300 — 285 ‘ 0.0365 1.80 — 165 0.0470
285 — 270 0.0378 1.66 —1.50 0.0490
270 — 255 0.0388 150 — 135 0.,0519
255 — 240 0.0400 1.35 - 120 0.0545
2.40 — 225 0.0410 .20 —1.05 0.0580
225 —210 0.6422 L0605 —0.90 0.0620
210 — 195 0.0435 0.90 075 0.0670
1. 95 — 180 0.0452 0.75 —0.60 0.0730

Table 5 Calculated wvalues of leakage exposure rate at

several positions

fir & A B C D E F G
1.8 055 0.26 0.24 0.01 0.01 0.33
@ ‘ 5
0.20 0.10 0.04 0.04 0002 0.002 0.06
- - - 051 050 038 -
@
- - - 0.01 0.14 011} —
- - - - - - 0.05 ]
® 1
- - - - - - 0.06
3t BERT | 1.08 0.55 0.26 0.75 051 0.39] 0.38
Bk 020 .10 0.04 ; 0.05 0.14 011 0.11
Hfar mR/h

HMBBEICELD 25 mDPFE LD 013 mR 70 785,
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Fig.4 Geometrical configuration of skyshine
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Fig, 6 Shielding modification for the i.rradiation room
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Table 6 Requirements of cooling water for the accelerator
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Table 7 Interlock function in the accelerator running condition
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mEBEBADR o %
fesgxq o5 WY OpEETY
5 % o i @ |
hoEE DK B ; i
) 5 a
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Fig, 8 Safety plan

for the workers

entering the

irradiation room
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Fig.10 Equivalent circuit of metering circuit of the accelerator
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Fig.12 Depth dose profiles in Cellulosetriacetate irradiated with

1, 2, 3 MV accelerating voltages
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Fig.13 The relationship between beam current reading and absorption

current in water

Table 8 The rate of measured beam current to meter reading

at different accelerating voltage

m # | E R EME A — 5 —HRIE
L0 MV .89
2.0 0.98
3.0 0.98
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Table § The rate of beam current losses due to scattering and

absorption to total beam current in acceleration tube

o EEE i) il ) fil > g

1L0MV 290% 26 % a 55%+ a
2.0 0.8 1.7 6 % 25 + 8
3.0 C. 4 13 8 17 + 8

% oa, 0 EBMICRHLC LIIRHBETHL, alrHIEERERTIEL,
SIEEIC DNV ESRTR T,

1MV
5%

~ 80cm

2MV
_+5%

’ 80cm

IMY 5o,

H

' 60 cm

Fig.1l5 Beam current distributions along scan axis

( under 15 cm from beam window )}
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