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1GeV J=Tvr7n#ka (3)
' o Bk

1. gL

Fol ¥ #1200 MHz o side coupled cavity linac ( SCL ) 2 #E L T - »
DEBEREF 2 5., T 2Tk beam dynamics EoWTHFE X 3DT. LlAflctEo =
g3 code (PROMOD) I B %Z MR T. # =i PROEND 21 . simulation I
ERL ™.

2. 51 ® code ( PROEND ) R £

1 GeV linac (& 200 {H3E ¢ & sub-tank 226 R TN 3. 20D .
sub-tank CE T 3K F+-BEOMELNNDE 2 %, sub-tank AC—ZFELT30H
(constant B structure ). 2R BARE>TCEE¥ 3D H»( variable 8
structure J)EESHMBERIMES Y7 OBEFHEIC LE->Td. BROEPLFERZTH
RKEZMBETDH S, PROEND B W T, FHED structure 2HEHRI LI
L.

Zf@psub-tank DM ic ik Q-nagnet A3, FOEBIEHILRET 3 .
X k. tank MONHADLDEIBHEINCHERILIIRLAL/Z DBHBELRE
X2 E51L %, 2% tank & tank % bridge coupler ToO R ¢ HBOAE
ThH 3, I
transverse matching & phase slip in the tank* % 3 3 &. SCL o#H D
BookEdtEo tank THERTEWEILIWTREENHZ. T ITRHD
N tank DR S EZJREBEETCEZ2E5KL 7=, :

focusing system (3 doublet 2HEFEHL TWw 3.

BRBRCHEEROEZTRER (2 vs. cell )EZBML . X DHrbhi
(y,R, ¢ =phase,W=energy,R=sqrt(x2+y?)) 2 BREI* H X 3.

2 EHBH L
constant B8 structure or variable B8 structure,
distance between sub-tanks is multiple of 8 A /2,

. short tanks in the beginning part of the SCL,
. doublet focusing systenm, '
representation of variation (x,y,R, ¥ ,¥ VS.cell) im SCL.

Gl W N =
. « .

3. SUPERFISH (= & 3 1200 MHz cavity o EER

Fig.1 Z and ZTT vs. energy.
Fig.2 Transit time factor (TIF) vs. energy.
Fig.3 Diameter vs. energy.



Fig.4 Q value vs. energy.
beam hole D& 15 nm & L 7.

4. SCL structure o) #5R§

Fig.5 i SCL ( 150 MeV - 1000 MeV )OHBH 2 T T.
short tank ------ focusing period (& # 1.85 m.
long tank ------ focusing period {3# 2.60 m.
BEAEDEHETIR. B 12 tanks #* short tank © % 3.,
tank MlDBERIE BLF 0 cn DLECR22E5EREL =,
TDHRAATOBREME:
1-12 tank 22Tk 11 x B A/2.
FNLBED tank T Tx BA/2 &35 &.
BEERCRAZE
1 -12 tank AT 11 x B A/2,
13 -175 tank- 9x B A/2,
175 -199 tank 172 B A/2
EZ ok, ThEADESHHE NI BA AN CESS
MIXTAHTH 5.
sub-tank D& W Fik. BH D 12 tanks 2t 20 £ V. FDHATIE. 30 -
20 e MR ERLTW 3, " |
focusing systém (X 15 cm Q-magnet + 15 cm drift space + 15 cm Q-magnet
&L~
Table 1 iR E B %2R ¥, constant B structure & variable 8 structure
ERLTH 3.

5. Effects of short tanks

SCL D ABt &4 % short tank {3+ 8 {¥. transverse acceptance A& %
D. longitudinal acceptance {Z/h ¢ % 2EMXTFHERSL,

Fig.6 ~Relative acceptances vs. number of short tank.
Fig.7 Transverse acceptance vs. number of short tank.

CRHoDFHIR E =3 ¥V/n, ¢in = -30, const. 8 structure T4 % w, @ -
magnet VWP B - vy 7o —Fi2 L .



5. constant B structure vs. variable B structure

longitudinal acceptance {& . tank P T phase slip #E = 1 LTENHDE

MM AE L 25 const. B structure DF M K& 23, TORF % Fig.8 -
10 /" $, Fig.11 - 12 i@ HIC B 3 longitudinal oscillation DEF %
I _
SCL & &. N 77 #. RF power DL ¥iE Table 1 ERLTH 2.
const. 8 structure D FHNHEY -30° CEWELSTFRENZZETED D
. AEDERDAEVWEVST LIRS LA W, '

transverse acceptance IS 4 L % w,

Table 1 DHFRIZ. FEORIZFRLTH 3.

7. transverse acceptance

12 short tank % > const. 8 structure ¢ transverse acceptnce %
Fig.13 Ic/”¥. Fig.14 - 16 i x-x’ acceptance, Fig.17, 18 | tank W)
x - motien %R ¥,

5 XK

1. MEBEEX., " 1GeV Y=Fvy 75 Aa", ASN 259, October 1986.
2. mEEX. " 1 GV Yy=7v7d8Aa (2 )", ASN 265, February 1987.



Table 1 Design of 1200 MHz SCL linac.

constant B8 structure | variable B structure

Ea (MV/m) 3.0 4.0 3.0 4.0

TANK LENGTH ( M ) 408.3 310.2 396.0 297.4

WHOLE LENGTH ( m ) 572.5 434.8 553.4 416.1
TANK NUMBER 199 152 193 146
CELL NUMBER 4414 3354 4270 3206

RF POWER ( M¥ ) 63.6 86.0 61.6 82.2
b 4 ( degree ) -41.8 -45.6 -30 -30
P2 ( degree ) -52.6 -58.2 -30 -30
average ¢ (deg) -31.7 -32.3 -30 , -30

F 1. SCL &% 12 tanks i short tank.

¥ 2. WHOLE LENGTH { Q - magnet section &t T, b 35 3,
¥ 3. RF power {¥. shunt impedance Z % 1/1.3 5L THEL Tw 3,
¥ 4. ¢, & short tank W &/ stable phase.

¥ 5. 6. i long tank o &/ stable phase.
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Fig.11 Longitudinal oscillation in

the constant @ structure.

0 10002000

1

3000 4000
CELL NUMBER

5000
Fig.12 Longitudinal oscillation in
the variable g structuref
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Fig.17 x motion in the SCL.

. Fig.16 x - x' acceptance.

H=1.81 G/cm.

H=2.33 G/cnm.
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Fig.18 x motion in the SCL.

2.85 G/cnm. .
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