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Beam simulation in the CCL linac with perturbed field strength and phase

880927 T. Kato

In our design, four tanks are driven by a klystron. Therefore, field distribution among the
four tanks are considered. In this paper, only a longitudinal motion is taken into account, that is,
the transverse emittances are set to be zero. The calculation is performed to find the distortion of .
the longitudinal acceptance and the variation of the energy width of the output beam. The set of

* injected particles are, therefore, distributed on the rectangular lattice points on the phase-energy

plane.
1) Without errors
Transmitted particles are 544 and energy width (90% full)=8.58 MeV.
2)Field errors ' o
Error 1. _
The accelerating field varies linearly with cell number in a tank.
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There is little change of acceptance and output energy width with this errors.
- Transmitted particles are 544 and energy width (90% full)=8.64 MeV.
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There is little change of acceptance and output energy width with this errors.
Transmitted particles are 545 and energy width (90% full)=8.46 MeV.
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There is little change of acceptance and output energy width with this errors.
Transmitted particles are 545 and energy width (90% full)=8.46 MeV.

3) Phase errors



Error 4. Phase errof
The phase of the accelerating field varies linearly with cell number in a tank.
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There is little change of acceptance and output energy width with this errors.
Transmitted particles are 545 and energy width (90% full)=8.52 MeV.
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Error 5. Phase error
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There is little change of acceptance and output energy width with this errors.
Transmitted particles are 543and energy width (90% full)=8.64 MeV.

Error 6. Phase error
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= . | named [PTILT20]
p N % AW(MeV)
2.5 544 100 8.46
5 544 100 8.34
10 539 99.1 8.94
20 488 89.7 9.96
30 391 719 9.48

N is number of transmitted particles. .
% is the ratio compared with the numbers without errors.
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™ 4) Random errors

Error 7. Random field error
Random cell-field error of +- 10%.
Random tank-field error of +- 5%.
490 90.1 8.34

Random cell-field error of +- 5%.

Random tank-field error of +- 5%. named [ERRS,5]

496 91.2 8.04

Random field errors reduce the acceptance but do not change

energy width. Longitudinal motion is insensitive to the random

cell-field error.

Error 8. Random phase error

Random cell-field error of +- 5% (max. is 1.5 degree)
Random tank-field error of +- 10% (max is 3 degree).
- . | named [PRR5,10]

546 100.4 8.70

Random phaser error causes a growth of acceptance and output energy width.

~ 5) Mixing of errors

N
1. no errors 544
2. [PTILT20] 488
3. [ETILT2.6] - 545
4. [PTILT20] + [ETILT2.6] 482
5. [ERRS,5] 496
6. [PRR5,10] 546
7. [PTILT20] + [ETILT2.6] + [ERRS,5] 452
8. [PTILT20] + [ETILT2.6] + [PRR5,10] 480
9. [PTIL] + [ETIL] + [ERR] + [PRR] 454

for
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Now we are preparing‘a bunched beam to study beam loss

in the high-energy part of the CCL.
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