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1. Multiple Beam Envelope EquationsD %2
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d’R; . E.. 3 dR; : :
i_ € "> _ B, + BjcBg + = - “Yp, For transverse direction
dt? Yimo \ 7; | ¢ dt
d?ri; e E,. 35 dri; : :
R "X B+ BjcBg+ 2L - —LFE, For transverse direction
dt2 Y510 ; ' c dt
d?z : i i :
] —— (E¢.sc + E2) For longitudinal direction
dt? Y5 Mo
d3; 1d?=
— L =" For ener
dt ¢ dt? 9
(1=1,..., n)(j=1,..., m+ 1)
J D : sum of transverse space charge fields from each longitudinal slice.
E¢.sc : sum of longitudinal space charge fields from each longitudinal slice.

E, and FEp : External fields such as rf cavity fields.

Ref. A. Mizuno et al., Phys. Rev. ST Accel. Beams 15, 064201(2012)
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EEDinjector~DEHA (OARDHMH AREXDIEM)

d*© e dr 7‘63 E. d@) 2 dr d©

a7 _ B, — 2B,
dt? v, MoT (ﬁj y dt * dt

rdt dt

Ref. A. Mizuno et al., 34th International FEL Conference, Nara, 2012, to be published

SPring-8 RF gun injector @ simulation

6 - Equation |
Simulation
g '
— 2 |
0 | | | | | | | |

0O 05 1 15 2 25 3 35 4 45

z (m)
i V. Vm

3 m long S-band Accelerator Structure
rf gun cavity\ Solenoidal coils




r (mm)

Energy (MeV)

YL /AR IL DU I HEELY

33
3
2.5
2
1.5
1
0.5
0

V3T T T T T T T 7
302 oo ol
30.1

30
299
29.8
SO T T T T T

25 -2 -15-1-05 0 05 1

SP8, 0.4 nC, Solenoid + Ace, Solenoid 24A-16A

1.5 2 25

Distance from bunch center (mm)

SP8, 0.4 nC, Solenoid + Acc, Solenoid 24A-16A

25-2-15-1-05 0 05 1 15 2 25

Distance from bunch center (mm)

r-Emittance (zmm mrad)

r (mm)

14

I T I
Equation —e—
Simulation —e—

BAa g 27
0 césm—
8_

o

< 4r

=] 2_

0

0

0.1 0.2 0.3
Charge per bunch (nC)

SP8, 0.4 nC, Solenoid + Ace, Solenoid 24A-16A

4.5

20 T T T T T T 1
: : : Equation
i i Simulation
15 . ...... . A S B -
10 feioeds —
5 ................. —
0
0O 05 1 15 2 25 3 35 4
z (m)
SP8, 0.4 nC, Solenoid + Acc, Solenoid 24A-16A
| | | | | o |
6 ; ; : : Equation _
Simulation
R A . NG ................... -
SO 7 0 U SO S T S s |
0 I N TN N N R B
0O 05 1 15 2 25 3 35 4
z (m)

0.4



YU /AR DR ADGELA —/N\—TA—HREGDIGE

SP8, 0.05 nC, Solenoid + Acc, Solenoid 24A-22A SP8, 0.05 nC, Solenoid + Acc, Solenoid 24A-22A
= : : : uation
1.2 ?é 1 /e N ~ Simulation —
1 R e
e 08 N P E : : :
E o 0.6 Beeeee b e -
04 g 04 F\-if --------------------------------------------- —
0.2 B 02 =t A S S .
o Ld | . 0 I N NN N (N BN B
2 15 -1 05 0 05 1 1.5 2 0 05 1 15 2 25 3 35 4 45
Distance from bunch center (mm) z (m)
SP8, 0.05 nC, Solenoid + Acc, Solenoid 24A-22A SP8, 0.05 nC, Solenoid + Acc, Solenoid 24A-22A
30.3 T T T T T ]
30.25 ' : : : Equation
_ 30.2 12 b abi Siimulaition i —
= 3015 1
§ 30.1 £ 08
o6 3005 06 H N
& 30 T, ST T N
29.95 0.4 ------- LN : ______ ------ L :
29.9 [=F-im e S R S S
70.85 | | | | | | | 0 | | | | | | | |
2 <15 -1 05 0 05 1 15 2 0O 05 1 15 2 25 3 35 4 45
Distance from bunch center (mm) z (m)

Transverse AR DD ENS M AFITHE-TLEL, EFEICISVAVRZEHETELLY



FED

BINOFE—LDFAFIHRAEHT D=8 . semi-analytical’ /5 ;%% FLf=Multiple Beam
Envelope Equations B L71=. L T D$FHEZEL D,

NUFENXMDEFIRIZHDEIL, ZOXRAICHAIEFOIMHETU I O—THER THL,

ZHERDRIE. FREMILTIEELK NV FOREFARRSAANODEUIBZHET S, B

(2. E—LIRIILF—IRSLEWNVEHIGHIEEZEZBRANTWA=6H. n=m=10 EED S E|T, AIF 32

L—ara—KRICHERTEEIZERBT. RERBRER(ISVIVAZEHTES,
HYV—FiEGIRL. RERETERETH D,

N FRERETHIEMIZABENTNAS=OH LGN REHIGEZIYAD ZENTFIEETH D,

BRATARIEFATIELELLEWN, N FDEREEZARESCTHEEL D TEELEENTELL, 212
L.BNL-typeDRFEFEFHZRNDIGFE . ERNLZER = THH0.5nC/bunch{ b WLVNETIEEFA LY,

BFE—LEIYL/ARETERL. A—/N\—T+—HRTHE BARDODEN G AFIZHY, EE
[ZEtE =5,

SRIL FAZAANEBCHEICENTL FERVWHENTE LSS >Ga—FDRHEZE
CER



