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Conceptual Design of Parallel Beam Lines for Tandem Accelerator
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Abstract ; In order to get enough beam current for each parallel beam line ,the beam intensi-
ty distribution along aperture on the diaphragm is calculated to deduce a function which is
verified by computer program for simulating charged particle beam transport systems, based
on this function relationship between emittance of beam and the different aperture parameters
on diaphragm is analyzed. At the end,a conceptual design of parallel beam line is given and
the parameters of the optical elements are calculated. The results are accurate and credible,
quality of beam can reach the requirements of user for nuclear physics experiments.
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Fig.1 Aperture on diaphragm
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Table 1 Simulation calculation

PBERFE/ mm 1 SERAR RS 3 5 Ty AT X 58 32 WAL/ kG
g, o, g AL i FAL X QY
16 4 0.095 0.999 0.06 0.06 -2.7 -3.0
23.333 5 0.072 0.07 0.056 0.054 -3.61 -3.61
10 1. 667 0. 165 0.163 0.042 0. 044 -1.5 -1.6
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Table 2 Simulation calculation for o, =10 mm, o, =1.67 mm

LAEZSH/ mm 1 H AR5 1, AR X 3 1, 5B (mm x mrad)
r R o g 1 i U X Y
1 6 3 0.079 0.082 0.144 0.145 3x1.6 4 x5
2 6 2 0.158 0.161 0.096 0.097 2x1.1 4 x5
3 6 1 0.235 0.239 0.048 0.048 1 x0.65 4 x5
%3 o0,=16 mm,o, =4 mm FEITHE
Table 3 Simulation calculation for o, =16 mm,o, =4 mm
BB/ mm T A AR X 0 I, AR X 8 I, %5 (mm x mrad)
r R o it S Hig S X Y
1 12 3 0.05 0.048 0.09 0.091 3x1.6 12 x8
2 12 2 0.099 0.095 0.06 0.06 2x1.2 12 x8
3 12 1 0. 148 0.145 0.03 0.03 1x0.6 12 x8
%®4 o0,=23 mm,o, =5 mm FHEMNITE
Table 4 Simulation calculation for o, =23 mm, o, =5 mm
fLEZE/ mm 1 GRS 538 JBE 1o FETARRS 58 2 Iy K5 (mm x mrad)
r R To it L) it L) X Y
1 19 3 0.035 0.036 0.063 0.062 3x1.7 14 x 10
2 19 2 0.069 0.072 0.042 0.042 2x1.1 14 x 10
3 19 1 0.103 0.105 0.021 0.02 1 x0.6 14 x 10
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Fig.2 Layout of beam line
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Fig.3 Beam envelope
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Table 5 Main parameters of beam line

Juf SR
YIEIREZ M1 TR 1 3° G242 6 302 mm, BEZIRIE 2 kG
ERELLL 2863 mm
s ik M2 PR fA 170 IREE2E% 1 050. 3 mm, BEFTREE 12 kG
BB 12 728 mm
WL TG IURR R4 Q1XQ1Y 297 mm + 84 mm +297 mm, FL#Z 76.2 mm, I KIGHEE 0.95 kG/cm

ERE 13 7 822 mm
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