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Superconducting Cavity

for JAERI Linac
LHe RF =
HOM
He VYessel ‘ inpgt
Tuner :
BN
GV
v 1B |0 Dk wite it wityt et g i g e e
|GV
I Monitor
| BT | "'3Q 250 700 =4 250 ; 250
Nesllxfa2 a2 ' A2
f : 600 MHz
B : 0.7 (380 MaV)
4 Celis Model
Cavity
Cavity length <lm
Size of beam tube - 15cm
Coupling constant between cell 4.7~2.1%
Accelerating gradient (Eacc) 2.9~72MV/m
ZTT/Q 89.5~398
Cryomodule
Interval between cavity ~50cm
Interval between cryomodule ~185cm

(the focusing element distance ~ 45cm)
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Basic Parameters for
Superconducting Accelerator (600MHz)

@&

B =0.621| p=0. B =0.752 p=0.827 p=0.910
MeV 271MeV 371MeV 527MeV 831MeV 156
=0J578 B=2E31 B=0/698 p=0768 $=0/838 p=0
< P < >

43. 1m ~ 59. 4m

77. 1m 128.1Jn 266. 6m

2MeV
927

Energy Region:100 - 1562MeV
Average Gradient(EOT):6.17MV/m
Length of Accelerating Part:273m
Average accelerating Phase:-29.7deg
Interval between Cryomodules:185cm
Interval between Cavities:50cm

694m

g

Total number of Cavities:360
(24,24,24,24,32,40,64,128)
Number of Cryostats:180
Bore Radius:7.5cm

Cavity Wall Loss:23.4kW (4K)
Focusing Strength:12-54T/m
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Preliminary Parameters for Superconducting Cavity

i

Case - 8 class 8 class
Ep=16MV/m Ep=16MV/m
Q=12T/m Q=12-55T/m
Cavity configuration 4 cell ' 4 cell
Input beam phase —61.3deg—-22.3deg —61.3deg—-22.3deg
Average phase —-29.7deg : -29.7deg
Accelerating part length(m) 272 , 272
Total length(m) : ‘688 ‘ 688
Number of cavity 360 360
Number of cell 1440 1440
Input emittance(90mA)
x: 7t cm.mrad(norm.rms) 0.0792
y: T cm.mrad(norm.rms) 0.0817
z. 1 degMeV(rms) 07T
Output emittance(90mA): |
x: T cm.mrad(norm.rms) 0.0947 ; 0.0903
y:t cm.mrad(norm.rms) 0.0942 0.0887
z:.t degMeV(rms) 0.9008 - 0.9450
Total wall loss(kW) 23.4 : 23.4
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ZHRAMER+0i | Free BEEXEHIR Ry THRE
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TEST. FREQ= 600.0000 Freq =  TEST. FREQ= 600.0000 Freq =  TEST. FREQ= 600.0000 Freq = |  TEST. FREQ= 600.0000 Freq = 600.022

[3=O.43 | B=0.5 B=0.6 B=0.7

E=100 MeV E=145MeV  E=235MeV = E=376 MeV

TEST. FREQ= 600.0000 Freq = 600.001 TEST. FREQ= 600.0000 Freq = 600.018 TEST. FREQ= 600.0000 Freq = 600.074

B=0.8 B=0.875 B=0.92
E=626 MeV E=1000 MeV E=1500 MeV

Cavity shape of the preliminaty design
(Iris radius is fixed a=7.5cm)



600 MHz, beta=0.5 SC cavity

a=7.5 cm, ellipse=1.5x3, AL=5, kis fixed

Deformation Iris

Maximum displacement = 2.7642e-04 at node a7

DISPLACEMENT MAGNIFICATION PACTOR = 61.6 ORIGINAL MESH
TIME COMPLETED IN THIS STEP 1.00 TOTAL ACCUMULATED TIME
ABAQUS ¥ERSION: 5 .4-1 DATE : 09-MAY-96 TIME: 17:51 42

von MISES stress (atmospheric pressure side)

Maximum value =
Minimum value =

4.472%e+07 at node
4.7203e+06 at node

Z

von MISES stress (vacuum side)

Maximum wvalue =
Minimum value =

4.1361ef07 at node
2.4478e+06 at node

Deformation and maximum von MISES stress distribution
at B=0.5 (Iris Fixed)
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Ep/Eacc and Hp/Eacc vs. ZT2 with parameters of iris radius (a),
nose tip ellipse shape (R1xR2) and wall slope angle (o)
for 600 MHz SC cavity of =0.43 (100 MeV)
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Maximum von MISES stress vs. ZT2 with parameters of iris radius (a),

nose tip ellipse shape (R1xR2) and wall slope angle (a)
for 600 MHz, p=0.5 cavity (Iris fixed)



Preliminary design and their results of the RF and structural analyses

b E a b R [R1xR2| L 7T ZT4Q Ep/Eace Hp/Eacc Mglx».nvon MISES fMPa)

(MeV) |(cm) | (cm) |(cm) | (cm) | (cm) | (deg) [Mwim)| (wm) T (w50 | Iris Free  Iris Fixed
0.43| 100|7.5[22.98(2.57| 1.5x3 | 537 | 5 | 1.42| 75.55.92 |117.2| 126.7 __ 54.8
0.50 | 145|7.5|22.58(3.56| 1.5x3 | 6.25| 5 | 2.96(127.7| 4.80 | 86.5| 110.7 447
0.60 | 235|7.5(22.28(4.96| 1.5x3| 7.49| 5 | 5.98(208.7| 3.87 | 64.9| 91.1 35.7
0.70 | 376| 7.5 (22.63|5.08| 2x3| 8.74| 10 | 8.46|274.6| 2.95| 57.8| 55.6 26.5
0.80| 626 7.5 |22.44|6.18| 2.5x5 | 9.99 10 |11.91(345.5| 2.40 | 50.8| 47.5 22.7
0.875(1000| 7.5 |22.31|7.33| 2.5x5 |10.93 | 10 [14.93 394.7 2.24 | 46.0] 40.3 - 20.0
0.92 11500 7.5 |22.31|7.58| 3x6 [11.49| 10 [16.20(419.2| 2.01 | 45.0] 38.9 18.9

* calculated from electric conductivity of Cu

L1=L2=0.2cm
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Preliminary Parameters of Storage Ring

Accelerated Particle
Circumference
Superperiod
Revolution Frequency
Straight Section
Radius of Bending Magnet
Strength of Magnetic Field
Tune
Transition yt
Injection
Energy
Momentum Dispersion
Duration
Repetition Rate
Storage Particles

. HT
185m
12
1.49MHz
10.8m
8m
0.94T
(3.3,2.8)
3.09

1.5GeV
+0.19%
2-3.7ms
50Hz
4x1014
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[ 18RRDD T ]

4 1% E XRFIR

- 201.25 MHz, E—%5 /80— :1 MW
PW:1.2 ms. RR: 100 Hz. Duty : 12 % /NILRBERE— h
RFGEAR : [P ER@HMEAK

[EBRARDERE]
AI—O— FHEBER
1 MW Duty 0. 6%
830 kW Duty 12%
EEHD ~560kW  # RFQE — LJNiESER
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92 |ass~am3 | 4 | 953 | 45.5~45.6
3 |s.08~550 | u | 32.8 | 58.8~58.9
4 |sel~640 | | a8 | T4.9~T5.0
5 |e7s~ 1.4 | u | 52.4 | 94.1~94.2
6 |7e1~828 | 2 | 64.9~65.0 | 116.5~116.8
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