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KEKB Crab Crossing

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

1) R.B.Palmer, SLAC-PUB-4707,1988
2) K.Oide and K.Yokoya, SLAC-PUB-4832,1989
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Installation of Crab Cavities in Nikko Straight Section

Installation of Crab Cavities in “Nikko Straight Section”!

Beam Test : Operation under high beam current
Advantage :
We can use existing Cryogenic System for KEKB Acc. Cavities
Cryogenic System (8 kW at 4.4K)
Heat Load of KEKB Acc. Cavities ~ 3kW



Layout of Crab Cavities in Nikko Tunnel
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Crab Cavities
Installed in
KEKB Ring
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Conceptual Design of KEKB Crab Cavity

Coaxial Input
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The squashed cell shape cavity scheme Squashed Cell Shape Cavity
was studied extensively by Akai at /

Cornell in 1991 and 1992 for CESR-B
under KEK-Cornell collaboration.

We adopted this design as “base design”!



Superconducting Crab Cavity
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Cold Test Stand for KEKB Crab Cavity

He Refrigerator for KEKB 2300
superconducting Acc. cavities
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The crab cavity is to install into the vertical cryostat.
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Test Result of KEKB Crab Cavity #1

Design Esp

Q

10"° ——

coaxial coupler

without coaxial coupler

...........

10° |

42K

S 10 15 20

Esp [MV/m]

25 30

35

40




Multipacting in Crab Cavity with Coaxial Coupler

W aiting for trigger {

2000/04/18 10:43:12

CHI=10mV

DC 111 DC 111 DC

i Reflected Powei

CH2=1mV CH3=5V

1

 200ms /div

”:_WS/S‘

10:43 |

RF Power On

I Transmitted Power

2000/04/18 11:1519

200ms /div
(200ms /div)
s mfiksle»

11:15

Emitted Power

Transmitted Po

ARSI Oe St

stopped

h|

2000704718 112521

CHI=10mV
DC 111

CH2=10mV -
DC 11

DC 11

o 3 Emltted o

- 200ms/div
© (200ms/div)
oA

| 11:25

wer

Stopped

" Transmitted P

h |

2000704721 WAavZa

DC 111

CHI=20mV

CH2=100mV:
DC 11

CH3=5V
DC 111

ReﬂeCted Powe

: =3

. 200ms /div
(200ms /div)

\Emitted Power

= RF PoWer On i

™ Transmitted Power




Summary & Future Plan 1

Crab Cavity # 1, 2

Fabrication and Surface Treatment
RF Performance Test with a Coaxial Coupler
Multipacting could be overcome by RF process.

We have established these techniques!

Prototype Cryostat
Detailed Design and Fabrication

Fabrication of End Plate

Start of Construction
Complete and Cold Test End of FY 2004

Collaboration with KEK Machine-Shop



Conceptual Design of Cryostat for KEKB Crab Cavity
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Cryostat for Crab Cavity (Top view)
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Cryostat for Crab Cavity (Side view)
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Cryostat for Crab Cavity (Front view)
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R&D Efforts 1 Cryostat

Seamless Cu Bellows
For Frequency Tuning --- Thin wall (0.4mm) Cu Bellows
(Nb-Cu)
Forming of Thin End Plate

End Plates for Cryostat

> $600, 920 : for Helium Vessel
¢1200 : for Vacuum Vessle



Fabrication of Bellows

Press Unit and
Pressure Water Pump

Female Die
and Outer
Guide Pipe

Set the Female Die




Fabrication of End Shell

¢ 1200, 1.5t SUS 316L
End Shell for Vacuum Vessel

AW e |
$ 600,15t SUS 316L $ 920, 2t SUS 316L
End Shell for Helium Vessel End Shell for Helium Vessel



R&D Efforts 2 Nb-Cu Coaxial Coupler

Nb-Cu Coaxial Coupler
( Designing and Fabrication 1s very easy ! )

1.5 GHz Nb-Cu Cayvities

RF Characteristic Test in Nb Coaxial Cavity

Optimization of Nb Spattering
Full Size Nb-Cu Simplified Coaxial Coupler

RF Characteristic Test with Nb Crab Cavity

Full Size Nb-Cu Coaxial Coupler
Installed in Horizontal Cryostat

Input Coupler
Fabrication of Prototype



Nb-Cu Spattering Cavity

1.5 GHz Nb-Cu Cavity

Temperature 300 ~ 350 °C

Ar Gas

RF Power 100kW 13.56 MHz
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Simplified Nb-Cu Coaxial Coupler

g A
Electro-polished Cu Coaxial Coupler

v

High Pressure Rinsing

v
Nb Spattering

'

High Pressure Rinsing

s 5
Electro-polishing

RF Test with Crab Cavity in V-cryostat




Clean Room for Cavity and Cryostat Assembling

Clean Room ( Class 100 )
for Cavity Assembling

High Pressure Pure
Water Rinsing

Clean Room
for Cryostat Assembling

Clean Room
for Nb-Cu Spattering



Road Map to Beam Test
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