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The Beam Screening Device for the Production of Radioisotopes
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Abstract: In some radioisotope production experiments, 100 MeV high-current proton cyclotron is
required to extract a single-turn beam to meet the experimental requirements, but at present, there is a
serious problem of turn overlap when the beam is extracted, and a beam screening device needs to be
designed to improve the quality of the drawn beam. The beam screening device has a frame structure
and slit motion system based on the cyclotron, and a control system based on PLC design to control
the stepper motor and use the electronic ruler and PID control algorithm to achieve closed-loop
control. After many times of operation and debugging, the motion accuracy of the mechanical device
is £0.2 mm, and the beam screening can be realized during the operation of the accelerator, which
has reference significance for the design and manufacture of the cyclotron beam screening device.
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Fig.1 Cross-section view of a 100 MeV high-flow proton

cyclotron main magnet
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Fig.2 Principle and force analysis of transmission

a

mechanism of beam screening device
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Fig.3 Slit 1 displacement relationship

WE 4 fras, 76 NEAKSE 0 B B, B 4% 2
FA AR o] AT VR Sty 7K O B 5 218.36 mm, 2 EHE
% 258 mm, FT A9 338 mm. B % P4k 2 75 5
] 45 %% B0 (9 FE B3 R xp, MU B 75 22088 E AT ] T
BB BB yy, MIARYE 2 BOE BT 15 x, 5
%) E"J;@%fﬁ

(218.36 + x2)% + (258 — y»)* = 338>

(6)

|| 218.36 mm
R

N
\
AN

258 mm

_m

B4 BRE2ABXER
Fig.4 Slit 2 displacement relationship

2 EHIRFIRT

(308.36-+x1)" +(267.17—y1)° = 408° (5 SR e B R SR TR S, T PLC
= === v
R%F'{ ## # 2
y : = WEX
seE . = -
e o - i e
B o= |
ERGDNE
=t (T b |
s - B st [N =
[l oo PN e [ -
e - B wanak: X -
[ e et I -
T o BN ozirerse: [ =
5 éﬁm: [ 0.0 B BEU oo B
a——FE il B s b——HILA
BS5 RuMEREEHNRS

Fig.5 Beam screening device control system
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Fig.6 Beam screening device commissioning
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Table 1 Slit motion parameters during the

out-of-accelerator debugging phase

LIS E /mm e SEBR A /mm %22/ mm
1 0.96 0.04
7 7.08 0.08
10 10.02 0.02
12 12.14 0.14
16 16.13 0.13
18 18.11 0.11
22 22.06 0.06
24 24.08 0.08
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Fig.7 Beam screening device installation
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Table 2 Slit motion parameters for the debug phase

a

within the accelerator

DeSE BB E/mm BesE by B /mm BR2E/mm
5 5.09 0.09
10 10.13 0.13
15 14.95 0.05
20 20.06 0.06
25 24.89 0.11
30 30.11 0.11
35 35.13 0.13
40 39.85 0.15
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Table 3 Beam screening unit operating data table
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Fig.8 Beam quality test results
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