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Simulaticn results of bunch dilution by self-charge effect
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Two-loop
65 MeV, 77pC/3ps-1mm mrad (or 7.7pC/0.1ps-0.1mm mrad)
€= NPy
Twiss parameters
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<X> ~ JT :-A/p_[iy ~ 0.2[mm]
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<s>~cT =3E8 ~ 3E-12~ 0.9[mm]

ERLBeamDynamOV.MD

3.0ps ~ 0.9mm
eN ~ 1 mm mrad
--> <r>~0.2mm

0.1ps~ 0.03mm
eN ~ 0.1 mm mrad
--> <r>~0.06 mm
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60-85 MeV

10-100 mA

1.3 GHz

1.0 mm-mrad (77pC )

0.1 mm-mrad (7.7pC )

(rms) < 0.03 %

1-3 ps (rms)

0.1 ps (rms)

500 kv

7.4 MV/m  (50mA 14.7 W/m)

50mA 10 MV

15-20 MV/m

55-80 MV

(TBA)

70 m

600W at 4.4 K or 250 L/h

Transverse

On the centre of the swrjface of a bunch disk,
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77pC

first loop
77 pC / 3 ps

for 65MeV ;

for 125MeV and 5GeV

energy Rdisk [mm] :

Etail Ehead
(€)) 65 MeV flat 0.2 mm 18 MeV 285 MeV (diluted)
(b) 65 MeV gaussian 0.2 mm 19 170 (diluted)
(c) | 125 MeV flat 0.2 mm 25 540 (diluted)
(d) | 125 MeV gaussian 0.2 mm 26 293 (diluted)
(e) | 125 MeV flat 0.1 mm 22 917 (diluted)
() | 125 Mev gaussian 0.1 mm 23 364 (diluted)
(@) |5 GeV flat 0.2 mm 4.39 GeV | 5.67 GeV
(h) |5 GeV gaussian 0.2 mm 4.92 5.08
(i) |5 GeV flat 0.003 mm (0.028) (33) (OverFlow)
() |5 GeVv gaussian 0.003 mm 4.89 5.11

@

(b)

CERL: Bunch dilution by space charge thru 70m drift path.

Estimation : Most simple one-directienal model
Initial condition : @ = 77 [pF], 3 [ps] flattop config.
Einit = 65 [MeV] (dp/p=0.0%)

CERL: Bunch dilution by space charge thru 70m drift path.

Estimation : Most simple one-directional model

Initial condition : Q = 77 [pF], 3 [ps] gaussian config.
Einit = 65 [MeV] (dp/p=0.0%)

s [m]
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation : Most simple one-directional model Estimation : Most simple one-directional model
Initial condition : @ = 77 [pF], 3 [ps] flattop config. Initial condition : @ = 77 [pF], 3 [ps] gaussian config.
Einit = 125 [MeV] (dp/p=0.0%) Einit = 125 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 0m drift path. CERL: Bunch dilution by space charge thru 20m drift path.
Estimation : Most simple one-directional mode Estimation s Most simple one-directional model
Initial condition : Q= 77 [pF], 3 [ps] flattep config. Initial condition : Q = 77 [pF], 3 [ps] gaussian config.
Einit - 125 [Me¥] (dp/p-0.0%) Einit = 125 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation s Most simple one-directional mode Estimation : Most simple one-directional model
Initial condition : @ = 77 [pF], 3 [ps] flattop config. Initial condition : Q = 77 [pF], 3 [ps] gaussian config.
Einit = 5,000 [MeV] (dp/p=0.0%) Einit = 5,000 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation : Most simple one-directional mode Estimation : Most simple one-directional mode
Initial condition = Q = 77 [pF], 3 [pe] flattop config. Initial condition : @ = 77 [pF], 3 [ps] gaussian config.
Einit - 5,000 [MeV] (dp/p=0.0%) Einit - 5,000 [MeV] (dp/p=0.0%)
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7.7pC

first loop
7.7 pC/ 3 ps

for 65MeV ;

for 125MeV and 5GeV

energy Rdisk [mm] :

Etail Ehead
(€)) 65 MeV flat 0.2 mm 43 MeV 94 MeV 6 ps
(b) 65 MeV gaussian 0.2 mm 54 78.5 8 ps
(c) | 125 MeV flat 0.2 mm 62 175 4 ps
(d) | 125 MeV gaussian 0.2 mm 105 134 3.5 ps
(e) | 125 MeV flat 0.1 mm 69 212 4 ps
() | 125 MeV gaussian 0.1 mm 98 136 5 ps
(@) |5 Gev flat 0.2 mm 4.94 GeV | 5.06 GeV
(h) |5 Gev gaussian 0.2 mm 4.98 5.01
(i) |5 Gev flat 0.003 mm (2.26) (7.81)
() |5 Gev gaussian 0.003 mm 4.99 5.01

@

77pC 7.7pC)

(b)

CERL: Bunch dilution by space charge thru 70m drift path.

CERL: Bunch dilution by space charge thru 70m drift path.

s [m]

Estimation i Most simple one-directional mode Estimation : Most simple one-directional model
Initial condition 1 Q = 77 [pF], 3 [ps] flattop config. Initial condition : Q = 77 [pF], 3 [ps] gaussian config.
Einit = 6% [MeV] (dp/p=0.0%) Einit = 65 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation : Most simple one-directional mode Estimation : Most simple one-directional mode
Initial condition ' Q = 77 [pF], 3 [ps] flattop config. Initial condition : @ = 77 [pF], 3 [ps] gaussian config.
Einit = 125 [Me¥] (dp/p=0.0%) Einit = 125 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation : Most simple one-directional model Estimation : Most simple ons-directional modsl
Initial condition : Q = 77 [pF], 3 [ps] flattop config. Initial condition : @ = 77 [pF], 3 [ps] gaussian config.
Einit = 126 [Me¥] (dp/p=0.0%) Einit = 125 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estination : Most simple one-directional mode Estimation : Most simple one-directional model
Initial condition : g = 77 [pF], 3 [ps] flattop config. Initial condition = Q = 77 [pF], 3 [pe] gaussian config.
Einit — 5,000 [MeV] (dp/p-D.0%) Einit - 5,000 [MeV] (dp/p=0.0%)
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CERL: Bunch dilution by space charge thru 90m drift path. CERL: Bunch dilution by space charge thru 90m drift path.
Estimation : Most simple one-directional mode Estimation : Most simple one-directional model
Initial condition : Q = 77 [pF], 3 [ps] flattop config. Initial condition t Q = 77 [pF], 3 [ps] gaussian config.
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first loop for 65MeV
7.7pC / 3 ps [/ gaussian profile , beam 0.2mm

Simulation results of bunch dilution by self-charge effect
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first loop for 65MeV

3 ps
<< >>
EFLcERLchargedep.xls g0 128.2015668 broh 0.21851453
ko 0.955548058
T [m&] 0 [pC] poin [T m] pMAX [T m] pmin/pd [% pMREX/P0 [%]
100 77 0.087765 0.5683851 31.012 258.087
10 TaT 0.177%41 0.2628%94 81.432 1204310
1 0.77 0.207885 0.232425 95.138 106.3686
[ 0.154 0.21747 0.222863 99.522 101.5990
0.1 0.077 0.218811 0.221543 100.136 101.386
0.03 0.0231 0.219772 0.220599 1004575 100.954
0.01 0.0077 0.220040 0.220328 100.702 100.829
Total charge dependsce
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0.77 pC (1mA),

65 MevV, 70 m, 3 ps, RO.2mm, gaussian profile

ERLcEFLchargedep.xzls go

128.20156868 broh

0.21851453

] 0.77 [EC] ko 0.229985858
N [#] prin [T m] pMAX [T m] pmin/po [% pMAX/p0 [%]
97a 25 1001 0218046 0.224378 98.870 102.683
488 13 501 0.215%994 0.224473 98 .847 102.727
293 2 301 0.215%57 0.224564 98.830 102.768
126 5 201 0.2168028 0.224572 98.862 102.772
9g 3 101 0.215775 0.22495 9E.746 102.945
53 2 a6l D.2156 0.225242 QB .666 103.07%
30 1 31 0.215455 0.225643 9E.600 103 .262
20 1 21 0.214874 0.2260060 98.334 103.428
Total charge dependece
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(A) 0.77 pC (1mA), 65 MeV, 70 m, 3 ps, RO.2mm, gaussian profile, N=301

calculation error for time step size for 0. 77pC
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(B) 7.7 [pC] (10mA)
calculation error for time step size for 7.7pC
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