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(A) 70 MeV 1.8 m drift space
FREQUENCY = 600.000 MHz

Win = 70.000 MeV
Wout =1504.419 MeV
Ez = 7.000 MV/m

NUMBER OF TANK= 277

NUMBER OF CELL= 1628
TOT.LENGTH = 30829.5928 cm
TOT.LENG.WITH Q= 65214.3875 cm

TOT.RF = .075MW
TOT.RF*1.2 = .091 MW
BEAM POWER = 28.688 MW
CURRENT = .020A

(C) 150 MeV 1.8 mdrift space
FREQUENCY = 600.000 MHz

Win = 150.000 MeV
Wout =1507.478 MeV
Ez = 7.000 MV/m

NUMBER OF TANK= 259

NUMBER OF CELL= 1468
TOT.LENGTH = 29127.3016 cm
TOT.LENG.WITH Q= 61368.7824 cm

TOT.RF = .057T MW
TOT.RF*12 = .069 MW
BEAM POWER = 27.150 MW
CURRENT = .020A

(B) 100MeV 1.8 m drift space
FREQUENCY = 600.000 MHz

Win = 100.000 MeV
Wout = 1505.360 MeV
Ez = 7.000 MV/m

NUMBER OF TANK= 270

NUMBER OF CELL= 1560
TOT.LENGTH = 30172.4373 cm
TOT.LENG.WITH Q= 63725.7098 cm

TOT.RF = .066 MW
TOT.RF*1.2 = .079MW
BEAM POWER = 28.107 MW
CURRENT = .020A
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Fig. 1 \ICERA LA TIF 27R”T, CHIEERBINSAICIB LD,
Fig. 2 SCPLA ¥l % 2BEO FV 7 bAR—A URABLERAKT Ay 7)Y 7H) @
DHERT o

W77t 79% A

FF7 7T ¥ AL twiss parameter % K 5, Fig. 3 1213 x-x' acceptance & 3RK& 5355 D
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2) T/ 27TV ADENRKEL TS, ZORFEI TRV LD D S,
3) BYGRADHEBLIZATo TV,
B U /4T y-y' acceptance b K& 5, phi-w acceptance (X, x=y=0 ZIREL TKD B, I
LTRDZT 7278 Y 2% LTIRY,
Fig. 6 -8 70 MeV Injection, drift space=1.8m.
Fig.9-11 100 MeV Injection, drift space=1.8m.
Fig. 12 - 14 150 MeV Injection, drift space=1.8m.
Table 1 (27 72T ¥ VADT LD ZRT o

2] randomFLFIZ LB Iab—Tav
SCPLO AN OTHF%2/ED. ¥ 3
TUTOEEXHRA L,
BI3Iv¥% YA 0.2picm-mrad (100% )
L3I v ¥ VA 4.04 MeV-deg for 70 MeV, 4.10 for 100 MeV, 4.19 for 150 MeV
L8 3000
#I F43#  PARMILA random input O case-2 % Mo
Bt o

twiss parameter (X7 7t 7 ¥ Y ADEIZE S 2 72,

2= arRETIHMF/INTA—FY—IZIANEL

Table 1 Acceptance of sc-proton linac vs. injection energy.

Win Xrms x90 yrms y90 zrms 290
cm-mrad cm-mrad MeV-deg

70 MeV 0.779 2.501 0.861 2.360 31.01 123.2

100 MeV 1.141 4.144 1.506 5.017 35.42 140.20

150 MeV 7.871 29.59 7.756 29.82 43.23 165.5



Y3alb—=YavnFLdE Table2 IIRTo SNPHDNPSH L HIT, 70 MeV ASTDGE
W ARIIV I VADNT 7277 VAILHERTHS/NEIWVIZE Db 5T, E— L1EE
YEL B, COERIHIEHNEESD (1) & (2) lHbLBEbNL, KFITMDOIRT =
PTFIERT,

Fig. 15-17 70 MeV Injection beam ; x-X', y-y' and phi-w.

Fig. 18 - 20 Output emittance for 70 MeV injection beam.

Fig. 21 -23 100 MeV Injection beam ; x-x', y-y' and phi-w.

Fig. 24 - 26 Output emittance for 100 MeV injection beam.

Fig. 27 - 29 150 MeV Injection beam ; x-x', y-y' and phi-w.

Fig. 30 - 32 Output emittance for 150 MeV injection beam.
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Fig. 39 - 41 |2 100 MeV ASIDFHEDH N EIRT o

- Table 2 Random fr Fic LAY I alb— a0 e

Win #EBZFE  emittance-x emittance-y emittance-z
rms 90% rms 90% rms 90%

70 MeV  47.5%

input 0.025 0.106 0.025 0.106 0.504 2.14

output 0.26 1.07 0.52 2.10 2.35 11.03

100 MeV  100%

input 0.025 0.106 0.025 0.108 0.511 2.17

output 0.0292 0.12 0.0305 0.13 0.50 2.10

150 MeV 100%

input 0.025 0.106 0.025 0.106 0.522 2.22

output 0.025 0.107 0.025 0.107 052 223



Fig. 42 - 47 1213 70 MeV DHEERT o
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(™ Table3 DILIA Y —4i2EB3Ial—2aryngesd

Win #EBF  emittance-x
rms 90%

70MeV  42.3%

input 0.105 0.422

output 0.379 1.74

100 MeV  100%

input 0.106 0.43

output 0.191 0.882

emittance-y

rms

0.102
0.672

0.102
0.166

90%

0413
2.58

0416
0.723

emittance-z

rms

1.74
4.05

1.74
1.86

90%

6.91
16.9

6.98
741
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Injection particles (Np=6561) FT75acceptance-x 70MeV1.8m
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Fig. 3 x-x' acceptance % 3K %355 D
ASTE — L 5F,

Transverse vs Injection energy (x-xd input)

Fig. 6 x-x'acceptance : 70 MeV injection, drift
space=1.8m.
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Fig. 4 x-x' acceptance % K& % B D& @A & Fig. 7 y-y' acceptance : 70 MeV injection,
ABTZANVF RO R 7 h A= ZADEER, drift space=1.8m.
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Fig. 5 x-x' acceptance vs. injection energy for Fig. 8 phi-w acceptance : 70 MeV injection,

four kinds of drift-space length. drift space=1.8m.



FT75acceptance-x 100MeV,1.8m
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Fig. 9 x-x'acceptance : 100 MeV injection,

drift space=1.8m.
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Fig. 10 y-y' acceptance : 100 MeV injection,
drift space=1.8m.
FT75acceptance-z 100MeV,1.8m
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Fig. 11 phi-w acceptance : 100 MeV injection,

drift space=1.8m.
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Fig. 12 x-x'acceptance : 150 MeV injection,
drift space=1.8m.
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40: T T 77 T 1.7 T T 7T
30 E

assalesnalosselnsastasaslonsslasanlosss

TN S [ |

20 0 20
y (mm)

Fig. 13 y-y' acceptance : 150 MeV injection,

drift space=1.8m.
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Fig. 14 phi-w acceptance : 150 MeV injection,

drift space=1.8m.



FT73proendinput (70MeV1.8m)
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Fig. 15 x-x'emittance of matched 70 MeV-

beam.
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Fig. 16 y-y'emittance of matched 70 MeV-
beam.
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Fig. 17 phi-w- emittance of matched 70
MeV-beam.
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Fig. 18 x-x' emittance of SCPLA output
beam for 70 MeV-injection.
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Fig. 19 y-y' emittance of SCPLA output
beam for 70 MeV-injection.
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Fig. 20 phi-w emittance of SCPLA output
beam for 70 MeV-injection.



FT73proendinput100MeV1.8m
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Fig. 21 x-x' emittance of matched 100
MeV-beam.
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Fig. 22 y-y' emittance of matched 100
MeV-beam.
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Fig. 23 phi-w- emittance of matched 100
MeV-beam.
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Fig. 24 x-x' emittance of SCPLA output
beam for 100 MeV-injection.
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Fig. 25 y-y' emittance of SCPLA output
beam for 100 MeV-injection.

FT74proendoutputALIVE 100MeV1.8m

1511

P T T AN VY S MO L S (O o S L N (O ()

-40 -35 -25 -20

230
0 (deg)

Fig. 26 phi-w emittance of SCPLA output
beam for 100 MeV-injection.



FT73proendinput 150MeV1.8m
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Fig. 27 x-x' emittance of matched 150
MeV-beam.
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Fig. 28 y-y' emittance of matched 150
MeV-beam.
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Fig. 29 phi-w- emittance of matched 150
MeV-beam.

1S s e ey
10 f E
- S R e 3 =
= E 3
= 3 ]
CE ) s -
= -5 E ------------------------ _E
10 B 3
15 SO TS . PR POPIR PIVRDE OO PO
-20 -15-10 -5 0 5 10 15 20
x (mm)
Fig. 30 x-x' emittance of SCPLA output
beam for 150 MeV-injection.
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Fig. 31 y-y' emittance of SCPLA output
beam for 150 MeV-injection.
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Fig. 32 phi-w emittance of SCPLA output

beam for 150 MeV-injection.



Hasegawa's DTL output
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Fig. 33 x-x' emittance of 100 MeV-JA-
DTL output beam (20mA) .
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Fig. 34 y-y' emittance of 100MeV-JA-
DTL output beam (20mA) .
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Fig. 35 phi-w- emittance of 100MeV-JA-
DTL output beam (20mA) .
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Fig. 36 x-x' emittance of 100 MeV-JA-
DTL output beam (20mA) after
matching.
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Fig. 37 y-y' emittance of 100MeV-JA-
"DTL output beam (20mA) after

matching.
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Fig. 38 phi-w- emittance of 100MeV-JA-
DTL output beam (20mA) after

matching.
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Fig. 39 x-x' emittance of SCPLA output
beam using matched-100 MeV-JA-DTL
output beam (20mA).
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Fig. 40 y-y' emittance of SCPLA output
beam using matched-100 MeV-JA-DTL
output beam (20mA)after matching.
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Fig. 41 phi-w emittance of SCPLA output
beam using matched-100 MeV-JA-DTL
output beam (20mA)after matching.
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Fig. 42 x-x' emittance of 70 MeV-JA-DTL
output beam (20mA) after matching.
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Fig. 43 y-y' emittance of 70 MeV-JA-DTL
output beam (20mA) after matching.
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Fig. 44 phi-w emittance of 70 MeV-JA-
DTL output beam (20mA) after

matching.
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beam using matched-70 MeV-JA-DTL
output beam (20mA).
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Fig. 46 y-y' emittance of SCPLA output
beam using matched-70 MeV-JA-DTL

output beam (20mA )after matching.
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Fig. 47 phi-w emittance of SCPLA output

beam using matched-70 MeV-JA-DTL
output beam (20mA )after matching.
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Fig. 48 Sum of the lost particles along SCPLA : 70 MeV JA-DTL injection.



