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%% 1 Required main parameters of the linac.

Initial requirement  Final goal
Particles H H
Output energy 200 400 MeV
Peak current 30 60 mA
Beam width 500 500 Msec
Repetition rate 25 50 Hz
Average current 200 800 LA
Length <150 ~220 m
Momentum spread +0.1 +0.1 %

& 2 — 1: Parameters of the JHF 200-MeV proton

linac (DTL and SDTL).
DTL _SDTL
Frequency 324 324 MHz
Injection energy 3.0 50.1 MeV
Output energy 50.1 200.0 MeV
Length (structure only) 27.0 658 m
Length (including drift space) 28.5 923 m
 Number of tank 3 31
Number of klystron 3 14
Rf driving power 39 167 MW
Total rf power (30 mA) 5.3 212 MW
Total length 1222 m
Total power (30 mA) 266 MW
Peak current 30 mA
Beam width 500 psec
Repetition rate 25 Hz
Average current 200 upA
chopping ratio ~0.56

Z 2 — 2 : Parameters of the DTL

Tank number 1 2 3

Output energy 19.2 354 50.1 MeV
Length 104 89 78 m
Number of cell 80 41 29

Rf driving power 1.16 1.36 140 MW
Total rf power (30 mA) 1.64 1.84 1.84 MW
Accelerating field 25 27 29 MV/m
Stable phase -30 -26 -26 degree
Bore diameter 13 22 26 mm

Z% 2 — 3 : Parameters of the SDTL

Length of unit tank 148-2.61 m
Number of tank 31

Number of cell 155

Rf driving power 0.35-0.64 MW

Total rf power (30 mA) 0.48 - 0.78 MW
Accelerating field 3.86-3.6 MV/m
Stable phase -26 degree
Bore diameter 30 mm

(1998 4F 4 AK A OE. REBERERN . RELEERBNTFE)



% 2 — 4 : Parameters of the RFQ.

Frequency 324 MHz

Injection energy 50 keV

Output energy 3 MeV

Length 3.06 m

Rf driving power 0.323 MW

Vane voltage 87.1 kV (1.89 KL)
Transmission 94 %

Current 32 mA

Emittance 1 nmm-mrad(normalized)

#& 3 Accelerator parameters for various operating frequencies.

Frequency 201 300 324 350 432 MHz

Emittance(90%)  0.15 0.15 0.15 0.15 0.15 nicm-mrad
(normalized)

Eacc 2 2 2 2 2 MV/m

Beam radius 2.45 1.85 1.77 1.69 1.47 mm

Ad 6.4 85 9.0 9.6 11.6 degree

B' 433 96.5 112.6 131.4 200.2 T/m

ol 60 60 60 60 60 degree

o, 424 50.0 51.1 52.2 54.4 degree

c,/o! | 0.71 0.83 0.85 0.87 0.91

I, 0.50 0.31 0.27 0.24 0.18

EGF 5.0 2.3 1.9 1.6 11 %

EGF: emittance growth factor due to the field energy of the bunch of Gaussian distribution.

%4 INF vy —DE BB %5 F a3 v /N —DEE kM
A 324 MHz A% 324 MHz
InEEE 124 kV INEES 1.4 MV/m
AVI L - 630 ps IV ANE 222 ns
HOERL 50 Hz NIV AR 278 ns
Q, 28300 Q 20
ZEREIRE — 7 EH 10 kW BOERL 50 Hz
R EEARKEEL 0.3kW ZERBRE — 27 85 20 kKW
EE— R TMO010 R EE =R 2= S 1WLLF

BEE— R TE11



%% 6 Beam Optics Design of JHF-RFQ (Ueno)

(1) KEKRFQ determine the cell parameters in Gentl-buncher
(¢ s=-88° ~-30° : constant longitudinal acceptance)
acceleration section (¢ s=-30° : constant transverse
A acceptance).
(2) Try and error by using simulation codes (PARMTEQ, PARMTEQm
:PARMTEQ including multipole field effects) determine the
cell parameters in shaper(¢ s=-90° ~ -88° ).

JHP-RFQ JHF-RFQ-0 JHF-RFQ
(Design Report) (Recent Design)
E, EcppBo MeV)  0.05,0.25,3 0.05,0.25,3 0.05,0.29,3
*Eqpg - Energy at the end of gentle-buncher.
Variables in L, (shaper L, (¢ s=-90° ~-88° )
shaper design length) mg,,, (modulation factor at z=L,, )
L, (b s=-88")
Cavity Length (m) 2.69 2.69 3.06
¢ 90%(7 mm-mrad) 1 1 1
& I(mA) 20 32 32
of injected beam
in simulation
Transmission
PARMTEQ 94% 96% 96%
PARMTEQm 74% 10 =751,  77%:p =.T5r, 94%: 0 =.89r,
(0 :vane-tip curvature) (92%: o =r1,)
Inter-vane 90.5 94.6 87.1
Voltage (kV)
Measured/Estimaed 480 (mea.) 367 (esti.) 323 (esti.)

RF wall loss (kW)



JHF 200-MeV PROTON LINAC
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2 Phase advances in both the transverse and longitudinal phase spaces along the DTL. A
peak current of 30 mA is assumed.



( without the post coupler ) ( with 8 post couplers )
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B 4 Schematic view of the SDTL structure. The focusing magnets are indicated by squares.
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X 5 Variation of rms transverse beam size and bore radii along the linac. One cell corresponds to

181 steps.



50 MeV 200 MeV ~1 GeV
RFQ DTL SDTT ==l perade.
JHF Qs T 1K _
M One-frequency scheme
ATW 2f 1
JAERI ' 3f ]
Two-frequency scheme
ESS 4af i

Three-frequency scheme
@ transvesre transition @ longitudinal transition

@ RFQ-DTL transition

X 6 Configuration of the linac; ‘f” means the operating frequency.
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7 Effective shunt impedances used for the JHF proton linac.
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9 TRACE 3-D output of the MEBT for Type A. In the up-left are the input beam phase spaces
and in the up-right is the matched beam with DTL. The bottom are the beam profiles in z, x and y
directions, respectively. The dark line traces the beam-centroid offset by the two RFDs.
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