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CRAB CAVITY R&D

K. Hdsoyafna

0. Crab Crossing and Crab Cavity
1. 1/3 Scale Model (1500MHz)

a. Fabrication and Processing

b. RF Test
2. Full Scale Model (500MHz)

a. Fabrication and Processing

b. Test Stand
3. Cryogenic System for Crab Cavities

a. Cryogenic System for TRISTAN SCC

b. Cryogenic System for Crab Cavities

- Satellite Refrigerator
c. R&D Program of High Performance Transfer Line



Why we use the crab crossing ?

The crab crossing scheme allows a large crossing angle collision
without introducing any synchrotron-betatron coupling resonances. 2,3)

2) R. B. Palmer, SLAC-PUB-4707, 1988.
3) K. Oide and K. Yokoya, SLAC-PUB-4832,1989.

Crab crossing scheme
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Why we use the superconducting cavity ?

To achieve the crab crossing we need large kick voltage!

LER HER
Beam Energy 35 80 GeV
RF Frequency 508.887 MHz
Crossing Angle + 11 mrad
Bx 0.33 033 m
crab 20 100 m
equired kick 1.41 144 MV




Crab Cavity Design Concept

K. Hosoyama

Coaxial Input Coupler

RF Windovjlzz-zr.

Crab Mode
Rejection Filter
RF Absorber - [:-,_I
.............. s w—
( g
........................................................................ e Beam . '
Coaxial Coupler
C
— —=

TMO010, Q < 70
TE 111, Q< 20




KEK-B Crab Cavity % o

(revised from Mar. 16)
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Crab Cavity R & D
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K. Hosoyama
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Fabrication and Processing of Crab 1/3 Scale Model

Nb 2.5t Sheet
RRR =171
Tokyo Denkai Co.,Ltd

v

Half Cell Hydro-forming

v

Mechanical Polishing

i

Trimming of Half Cell

v

Electron Beam Welding

v

Barrel Polishing

~30 um
EIectro—Polishing ~100 pm
$ HF + H2S04 1:10 in Vol.
Annealing at 700°C 5 hour
—=| High Pressure Rinsing
$ 80 kg/cm2, 10 L/min. x 30 min.
e

RF Cold Test 15« |a—| Exposure to Air 1omin.




Barrel Polishing Machine for 1/3 Scale Model



Electro-Polishing of 1/3 Scale Nb Crab Cavity
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1/3 Scale Nb Crab Cavity ( 1.5 GHz
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Full Scale 500MHz Nb Crab Cavity



Vertical Cryostat for CRAB Full Scale Model

(1.D. 1100 x 3200)
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Crab Cavity Group
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Vertical Cryostat for Full Size Crab Cavity Model
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Vertical Cryostat for Full Size Crab Cavity Model 4 Mar. 8, 1995
| K. Hosoyama
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- Lig. He Vessel

Fabrication of Vertical Cryostat



Lig. He Vessel Wrapped with Multi-layer Super-Insulation
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History of Operation and System Up-grade for TRISTAN Cryogenic System

1988 1989 1990 1991 1992 1993 1994 1995
aJ DiJ J DiJ DjJ DiJ J
138 86 64} 178 181 95 }153 100 §158 103 j 159 86 | 104
e smenoperien| (100 |0 00O 00 00010
Superconducting Cavity A A A A
(5-cell x 16 (5-cell x 16 SCC Test Stand SCC Removal
in 8 Cryostats) in 8 Cryostats) (5-cellx 4
Cryo. System Upgrade in 2 Cryostats)
He Refrigerator A A A
4 kW 6.5 kW 80 K Charcol Filter
LN2 Refrigerator A
LN2 Turbine
He Gas Storage Tank A A A
19 MPa 100m3x 2 [100m3 2 100 m3% 2
15 MPa A A
1350 Nm3 }1350 Nm3
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High Perform~nce Multi-channel Transfer Line
Developed at KEK
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KEK ENGINEERING NOTE

CODE PAGE e
23 Nouv 1996 19 16:39
CH1 Sll log MAG 2.22 dBs REF -5.826 dB 3 —-8.444 dB
hp 11 586 941 971 GHz -
PRm . § .
RN Co-axial Line
Car . z
o) o ole 4p +No RF Absober
1.2Y2 CGHz
i '_‘\r EKM—M, /___‘_'_,_,_—
T 1
IX?
: i
X?
TM 010
Crab Mode New Mode
Produced
by Stub Support
START 1.182 251 @92 GHz STOP 1.681 869 462 GH=z
23 Nouv 1996 19:21: 51
CH1 Sll log MAG 2.22 dB/ REF -5.826 dB 2:-5.182 dB
hp 1] 197 J[?e 51 GHz
PRm Co-axial Line
T EE o .
Cor | o onkr 2 Aol Tt RF Absober (SiC)
1506 GHz
1. 197178581 GHz
] — = H&.ﬂ
e i
111
X?
X?
TM 010
New Mode
o Produced
Crab Mode by Stub Support
I
START 1.1@2 251 @9@ GHz STOP 1.601 869 462 GHz
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Crab Cavity Group

KEK ENGINEERING NOTE

CODE: DATE

NAME:

K. Hosoyama

23 Nov 1996 18:58:29

CHL S;; log MAG 2.22 dB/ REF -5.826 dB 1 © dB
e o voo Goe ode GHz

PRm HAREF=1
) BW: | @88 $25 320 GH=z
“OT | MARKER 1-1 dent: | 1.19¥551799 GHz
9 Hz Q: 143 22

1l Ipss: +4.829 dBE

=

T

<

010

START

1.182 251 @S98 GHz

Co-axial Line
+ RF Absober (SiC)

STOP

1.362 884 B77 GHz

X?

New Mode
Produced

by Stub Support
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KEK ENGINEERING NOTE

CODE PAGE #
23 Nov 1996 19:19: 11
CHL Syy; log MAG 2.22 dB/ REF -5.826 dB 1:-.@954 dB
e 1] 482 @22 113 GHz -
PR 21— 430
=" dB
Cor 1.292 GHz
MARKER 1 3]1-9.246 dB
G
1.}482022113 GHz L L35 Ghe
i
] R
X ?
T™M 010
X7?
- New Mode
Crab Mode Produced by
Stub Support holes
START 1.1@2 251 ©9@ GHz STOP 1.601 869 462 GHz

Without Co-axial Inner Conductor
Without RF Absorber
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KEK ENGINEERING NOTE
Mot [ P | )
CODE PAGE A
23 Nov 1995 15:54:5g
CH1L S»; log MAG 20 dB-/ .REF @ dB 4 -11.913 dB
by 568 940 0d4 cHz| L =42 mwm
PRm
1{-48_105 dE
1289508
MARKER 4 2-g0 ds g
- 1.50894B024 GHz -886 GHz
et B ™
10 4 "B%d3! fiE
"
4
L~ ]
e
.
'~
\
4& é \\ al
5 ‘1
START .1PD 00O @00 GHz STOP 10. 330 PPB BBO GHz
23 Nov 1996 15:56:52
CHL 5»; log MAG 20 dB/ REF B dB 4: -10.892 dB
hp 500 940 044 GHz
PRm
11-49.%44 db
1. 281 GHz
STOP 21-56_968 dE
5.8qb GHz
A o S 3{-11.€@6 gF
vg 1-11.8@ E
l@ s ) Gaz

TN

N it B

e —t——""]

)
ot
jus]

RT

.10 BB BBE GHz

STOP

5. 008 0B BrO GHz
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KEK ENGINEERING NOTE

CODE PAGE S 7
23 Nov 1996 17:58: 03
CHL Sp;  log MAG 18 dB/ REF —40 dB 3 -3.138 dB 0. =40
p 1| 5B@ 445 845 GHz .
PRm
1{-29. dE
Cor 1.3?7 GHz
MARKER 3 2{-23 41 4B
1.EPB445825 GHz O e
T Y I '
L l
\J |
START .0S0 GPO DOE GHz STOP 5.000 BOD PAB GHz
23 Nov 1996 16:22: 81
CH1 Spy  log MAG S dB/ REF -20 dB 1:-58.42 dB
hp 1l 326 %54 791 GHz
PRm
REFERENCE | LINE |POSITION
Ao 16 Div
18 —
1 ™ /
\x\ //
\\ /
N /
\ 1
W
| i l I
START 1.310 @98 926 GHz STOP 1.34P Q@S 710 GHz
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KEK ENGINEERING NOTE

2
CODE PAGE e
23 Nov 1996 17:17:51
CH1 Sy log MAG 18 dBs REF -.098 dB 1: —44.298 dB JZ::<4C)nq”;
W 1| 326 $60 @40 GHz i
PRm
Cor
T MH_—_‘\ /""“‘\,v.h,\,_,-/"“
T \ /
START .0S50 PBP BBD GH=z STOP 2.000 DBD PEB GHz
23 Nov 1996 17:29:23
CHL Sy log MAG 18 dB/ REF -38 dB 1:—. 7924 dB
np 1l 327 250 @B GHz
PRm
Car 1
MARKER 1 Vi
//—""_—_L—‘—\\
272 zZ —t—
//,Lﬁa_?cs gg,f~_\“\\ 4// |~ ~
™ S
3
\ !
|
1 v
|
=) 1
|
START @50 000 P00 GHz STOP Z.000 BBQ AGA GHz
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KEK ENGINEERING NOTE  CODE: DATE:
NAME:
38 Dec 1996 12: 32: 36
CH1 Spy  log MAG 10 dBs REF @ dB 3 -7.448 dB
by 1l 499 949 968 GHz| - B/SR & wn
PRm
1{-27. €01 dE O =~ 2 1)
- T7HEL P L= 3¥mm)
MARKER 3 o PSR
z —'/_9,, 33 dB
1.1499948968 QHz _ Tyl Bhz
.

TN ?m/“v’*"’“—’

._:—'-’-/

=]

START . 050 BB VRO GHz STOP §.000 bBB 08B GHz
30 Dec 1996 13:03: 31
CH1 Spq log MAG 1B dB- REF © dB 3 —-16.452 dB
bp 1l @@ 444 991 GHz

FPRm
11-26.969 dB
Car 1.534 GHz
MARKER 2 21—=15 435 dBb
4.74d¢ GHz

1. EPB444961 (Hz

Piel] 410 v

1

N _Jf’“\\\ /’—\\/ ~——"" '\&f‘_—\\

START . Q5@ GEB @B GHz STOP 5. 000 vod vBo GHz

Disfe +10mm

(L =32mm)
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