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Bencher models

Proceedings of EPAC 2004, Lucerne, Switzerland

COMPARISON OF DIFFERENT BUNCHER CAVITY DESIGNS FOR THE
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Buncher simulation by SUPERFISH

ELDE bapcher cavity 13008 ¥ =

Wall segments:
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Segment Zend Rend Emax Power P/A dF/dz  dF/dR
(mm) (mm) (MV/im) (W) (W/em”2)  (MHz/mm) (MHz/mm)
0.0000 22.500

2 45.000 22.500 5.298 5.030 7.9064E-02 0.000 1.450
3 47.000 24.500 7.812 10.11 2.228 6.378 4.423
4 45.000 26.500 8.107 32.09 6.352 8.117 5.765
5 30.000 32.500 5.199 389.8 13.02 0.1287 0.3219
6 30.000 71.576 0.7619 1018. 7.967 -9.683 0.000
7 90.000 71.576 3.1239E-02 1429. 5.296 0.000 -15.22
8 90.000 32.500 0.7636 1018. 7.966 -9.681 0.000
9 75.000 26.500 4.656 389.6 13.01 0.1357 0.3392

10 73.000 24.500 8.372 32.29 6.393 7.749 5.700

11 75.000 22.500 8.017 10.18 2.243 6.665 4.527

12 120.00 22.500 4.645 5.029 7.9044E-02 0.000 1.442

Total 4339.
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All calculated values below refer to the mesh geometry only.
Field normalization (NORM =0): EZERO = 1.00000 MV/m
Frequency = 1300.01344 MHz

Particle rest mass energy = 0.510999 MeV

Beta = 1.0000000

Normalization factor for EO = 1.000 MV/m = 14177.485
Transit-time factor = 0.8891977
Stored energy = 0.0081486 Joules

Using standard room-temperature copper.
Surface resistance = 9.40665 milliOhm
Normal-conductor resistivity = 1.72410 microOhm-cm

Operating temperature = 20.0000C
Power dissipation = 4338.7489 W
Q = 15340.7 Shunt impedance = 27.658 MOhm/m
Rs*Q = 144.305 Ohm ZFT*T = 21.868 MOhm/m

r/Q = 171.060 Ohm Wake loss parameter =
Average magnetic field on the outer wall =
Maximum H (at Z,R = 33.3333,31.1667) =
Maximum E (at Z,R = 73.067,24.86) =
Ratio of peak fields Bmax/Emax =
Peak-to-average ratio Emax/EQ =

0.34931 V/pC
3355.81 A/m, 5.29665 W/cm”2
5508.64 A/m, 14.2723 W/cm”2
8.37176 MV/m, 0.260723 Kilp.
0.8269 mT/(MV/m)
8.3718

1 MV/m DB
i 4.3 KW, R RFEE13 W/cm?



2-cell cavity
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500kV gun + 2-cell x 2

buncher
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PARMELA simulaton
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gun voltage 500 kV
buncher field 1.2 MV/m
1st cavity field 10 MV/m
2"d cavity field 15 MV/m
bunch charge 100 pC
norm. emittance |1.0 mm-mrad
bunch length 3 ps (rms)
energy 7 MeV
energy spread 0.1 %
repetition 130 MHz
average current |13 mA
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500kV gun + 2-cell x 2 (Phase space plots)
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MergerfBENDLEHE
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Merger parameters
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Case-3 16 deg im 19 deg. 0 -22 deg. -20 deg. 0.554m 2.155m
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sigma (mm), emittance (mm-mrad)

sigma (mm), emittance (mm-mrad)

500kV+7MeV D1&RL. 100pC 7 > F . 3ps at the merger
Solenoid x 2, Q x 5 Z&iE{t (FHDVLBEDORMBHYZD)
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