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Summary

The acceleration in the high-f structures (ACS and SC) has been examined by both estimating the spaée-charge
effects and the 1f defocusing force, and performing particle simulations. The results of the particle simulation
show that the energy oscillation becomes very large, depending upon the distribution of the random errors in the
accelerating field. In the SC structure within errors of 1% in the field amplitude and 1 degree in the phase, the
oscillation amplitude becomes so large that the accelerated particles go beyond the longitudinal stable region,
which size varies largely due to the large phase slip along the structure. It should be pointed out that there are a
few kinds of mismatch sources in the SC structure: a change in rf forces due to a large phase slip, a jump in the
focusing period between adjacent beta-cells and a jump in accelerating field between them. The average energy
deviation of more than 2 MeV from the design output value is observed in the SC structure with random errors
of 1% and ldegree in the accelerating field. In order to compensate for the energy deviation, the random errors
should be suppressed to be sufficiently stable during the pulse width. Judging from the simulation results for the

ACS structure, the beam can be accelerated stably over the wide range of errors in the accelerating parameters.
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No of B-cell 2 3 4 5 ACS type
Number of tank 61 48 34 34 46
Number of cell 6 7 9 9 14
Total length 128.9 104.2 80.1 80.2 109.2
Structure length 35.8 32.9 29.9 30.0 68.2
E, MV/m) 9.2,11.1 9-12 89-126 89-11.9 4.29
frffix —66~-13° DOHEETH %,

3—2) ACS V=7 v 7 D&
SEBROLEBDAIC ACS I EEZ B (Type-5), ZHd 7 L OMEEZ 1 pA2OZE/MT
DREEL L, 2 YV 7 BICEAR—FVDELZZLIETVEDT, fiHRY v 7ix, h&E v,
IR IZ, SCtype LRUTHD, ZORBORIVES>TR S,

3—3) ABRIFIIvIVR

#7518 rms normalized

HEJ M rms

0.460 pi-MeV-deg

0.24 pi-mm-mrad

INolE, DTLAFRAII Y VAR IR F —190MeV £TSDTLIC K DL Z-BEOETH %,




3—4) SC DEERER

Type3 (4 X—% &)\ version) DEFHEREREZRT, AHRIS ¥ 0 ERMHEERS 90° A2k
EY, EER CRS AR E —EIC L,

K3 :xyzAAD ms E—LY A X,

K4 —X9 : output emittance

XS 180 180
6 vs e 3 T T T T
E sk zs E 2 f :
e 3 i ] o E ]
N 4 F A . © 1E &
CI: [V . 5
3F f A 0 =
= [ N ] g E 3
& 2 ARt x -1 F :
(%] o~ E .:.
E 1F o 2k :
- E 3 3 : ]
o Bodonniiviniveivniinndanniig 3 Y TN SN D B
0 10 20 30 40 50 60 70 80 -10 -5 0 5 10
z (m) x (mm)
X3  SC (no error): rms beam size along the linac. X4 SC(no error): x-x’
180 180
2k ] ]
T 1 - S g
= E = s 3 i
E of ] = - ]
~ I 5
) U, U, RO S — < r ]

-10 -5 0 5 10 -10 -5 0 5 10
y (mm) A¢ (deg)

K5 SC(no error): y-y’ 6 SC(no error): dp-dw

~ 180 6 180
® 10 e ) 10 e
—_ i o —_ N H N
£ X XRMS i :4 E X * YRMS Yoo ]
£ 8F X90 : 1 ¢ 8F © Y90 R
£ 2 - X99 S 1 £ - © Y99 :
[ 6 b= : X999 Lo ' 6 - Y999 v

a8 [ : ) i ] =2 [ ]
() 4 - . 5] 4 : """ 2 ¥, .
o 5> gie ¢ ] Q E "3 <
c ] (= < N
S 2 e S 2 »

7 X ] = : ]
g 0 T . ke el 0y i D] T R 8 ek D |‘|'i g gt I-- QE, 0 .l A l'i"n;'L'l"l’ hen a5 g g A |'.

150 200 250 300 350 400 150 200 250 300 350 400
Energy (MeV) Energy (MeV)

X7 SC(noerror): x-x emittances X 8 SC(noerror): y-y emittances

5



ZRMS 299 [1s0

B 14 . 790 -+ 7999 |y
T 2k ; 5 : o 3
2 : i ]
s 10

& %

(V] 6 o H

2 4 F ;

[ E AR - =

= BDF

£ : : :
qJ O i T ks Y bl b i Gs 2 Dt LAY LY L R PO TR O L L

150 200 250 300 350 400
Energy (MeV)

9 SC(no error): dpdw emittances

BEXD, 25 —DEHHEITIZ, SC CREERMEVPHELIBEVRDL» S, RAR—INEDLSL L
FNX—IZ, 224, 267, 320MeV fHETH 2235, ZNEDFFT PP a vick b Aey FOEENE
KLy YV RARRN TS, ZOWTIKBAFRDO IACy TP LHD, ZUNZIvF IR
DIRBEZEMIETOIAREEDLH S, CAR—IDELTIHTTIE, B2 H T3 DO XNIRER
mEzEEL T, BEOEBRECENLT S, ZOBER, MOLFrPraryRUBOF I v Py a
YEEITEICES, MEEORIPELLDT, ICRAHL I TPY 7§35,

3—5) ACS DFIERER

ACS DBZAEERNT, AFKEE I 0 ERAHEEARD 000 &% 5 XI5 IGEN, MEER SR
—EiE Lk,

10 : x,yz AAID rms E—ALH A4 X,

K11—K16 : outputemittance

153 153
6:. L B B B LA L 3 prrrry T T
- ; : 3 L 3
o 5F XS 5 2
b ] YS
1% - ZS = -
4 F T 1
E s E
3 3 1 E  oF
g 2 E N N é e aF :
“ b ] E E
2 F 3
3 E L =
-10 5 5 10

x (mm)

10  ACS(no error): rms beam sizes along the ACS. 11 ACS(no error): x-x’



153 153

3 = T i 1 T | R
2 3 3
1 S
b ()
| 1 2
] =
| -
3 de i & \ i i
-10 -5 0 5 10 -10 -5 0 S 10
y (mm) A¢ (deg)
X 12 ACS(no error): y-y’ 13 ACS(no error): dp-dw
- 3 ig(l\)ds 153 = © YRMS 153
o P © Y90
s 1O - X ! ' = & - yo9 |
1S 3 X999 H i £ 3 - Y999 [
£ £ ; :
€ [ £
|_ 6 st nnansansbaasannrativansnanaa oo - ..‘.. 6
S . =
o o 4 ]
o o .
= = ]
© ©
= 1 2 e e b T e
g g R e g P FEPIUPE (SN D, (I —
150 200 250 300 350 400 150 200 250 300 350 400
Energy (MeV) Energy (MeV)
X 14 ACS(no error): 15 ACS(no error):

ZRMS 153
14 Z90

799 J '
12 Z999 -
10 :. ....................................................................... 4

emittance (pi-MeV-deg)

PRSI .".”i".".'".".'E
250 300 350 400
Energy (MeV)

16 ACS(no error):

ACS THEELIMBEIZEETH S, SCEHEBETS LMD I v ¥ v ABIMMBE 2D, I IIIGH
BT o, i, AFEZOREOZIL»SHETIIE, SC IHBFEHWE I A2y FiiK
FVERRIVLT WL A AREED D B,



3—6) L9—vIZal—vayv

3—6—1) ACSTANKKRELRIACY FVHI5EE

SC DEAADIRE) (K3) 25, ANNDI ATy FIckBbD7EELT, AUBSEI ACS TR 20
EIp%FARSL, x HHED twiss parameter R—F DEZ 250% P L T AR I ERLZE ] 71
Y,

E
E
(0]
N
‘»
IS
©
[
Q0
2]
E T F
— b
0 " IR (I (e
0 5 10 15 20
z (m)

17 ACS®DX-betatwiss # 250% M ¥~ I A2y FAHBEOE—L3 4 X,

B 17 FCIE, x—E—LF A ADINRDIZRZBH, sc DBEALIIL{ EL IR TH B, 3
Ba— FOHT 1f defocus DEZERIZTIUL, SCTRAZIREIZEZZDT, filHRY v 7L of
defocus I L BB TH B ERBbNS, BEZ2T T, & oI A EMEDWY) % &t %2 381,

COREIBOE 2 AHEMIEZDH 5, LHELAWo, BMEMDA Y 7Y Y TIEZARICKEL BVDOT,

HEREIZ D ABEMIZLCWB L LT, BEXLEKT 5,

3—6—2) ACSRU'SC T, MEESH LMMHICT 7 —d 554

BN, RUBY VIR LTI VLRI I—2RKELTCY S 2L—va y2{F),

L7 —DRAEF, FIZIERDITELTH B,

{

B3l: ¥VEBBILS—3%,. YV I/BEILS —1%,
P21: ALIMHL S —2 ., ¥ v 7S —1 E,

INSDIT—HHEE—HTH B, REICBLTZ I —DOHKEFEEICOTRRS, ZITIiF SC
D feasibility ZBa$ 5 EWIULFRPS, TV FLL T —DHMREBREVEFEBRICOWT, E21P11
ZERDIF—L LT, ZOBRICOVTERS,

KR2ICACSHNLI v & VY AFEREREZRT, RIWSCHALI v ¥V AFEBRLZRT,

(BFD un FE LROA LOFEZIZHIBL T 3)



2 Summary of ACS emittance (X,Y,Z lEIZ K% rms, 90%, 100% %77, cm-mrad, MeV-deg)

X Y Z

INPUT .0229 0.0976 .1759 .0232 .0979 .1764 4508 1.9205 3.5074

Noerror .0231 .1021 .3257 0230 .1031 .2690 7069 3.0574 9.4072 runl53
E11P11 .0230 .1003 .5710 0228 1043 .4996 7469 32031 11.6066

E21P11 .0231 .1053 .3642 .0234 1081 .3414 7927 35371 11.6941  run215
E21P11 .0230 .1050 .3431 0225 101 4190 7613 3.2340 10.5549  runl93
E11P33 .0229 .1038 .3921 0230 .1030 4541 479 3.1803  11.7686

E31P33 .0230 .1014 .5343 .0234 1041 3016 7346 3.1950 10.0480

# 3  Summary of SC emittance (X,Y,Z lHIZ K 4 rms, 90%, 100% #7779, cm-mrad, MeV-deg)

X Y Z
INPUT .0229 0.0976 .1759 .0232 .0979 .1764 4508 1.9205 3.5074
Noerror .0386 .1684 9896  .0386 .1685 .8604 4099 1.7937 6.1957
E11P11  .0504 .2368 1.4192 .0534 .2518 1.5171 .9320 4.2028 20.7486 runl82
E21P11  .0557 .2618 2.6282 .0596 .2902 1.6869 1.1855 5.1756 31.0072 runl81
ElIP11  .0361 .1665 .6098 0376 1754 .6341 5102 22818 104172 run203
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