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Development of ILC
 high gradient cavity

K.Saito : ILC WG5 convener

• R&D status of the ILC high gradient cavity
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KEK LL shape 9-cell cavity structure
 Design based on Jacek’s and slightly changed on end cells by Y.Morozumi, KEK

1) Input coupler and HOM coupler
     positions are the same as TESLA cavity design.
2) Helium vessel base plate will be modified from baseline cavity.

42.248.6Expected max. Eacc [MV/m]

41.536Hp / Eacc [Oe/(MV/m)]

2.02.3Ep / Eacc

1.91.5Cell-to-cell coupling [%]

271285Γ [Ω]

10121200R/Q[Ω]
TESLAKEK LLCavity RF parameter

Reachable ~ 50MV/m
19% smaller RF loss
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Cavity fabrication and Vertical Test
Nb material(M.Wake)
Cavity fabrication(H.Inoue, K.Saito, T.Saeki)
Pre-tuning(Y.Higashi)
Preparation(K.saito, T.Saeki)
Vertical test(T.Saeki, T.Higo, N.Toge)
Tuner(Y.Higashi, H.Yamaoka)
Bonding of SUS/Nb(F.Furuta)
Aluminum sealing(F.Furuta)
Cavity design(Y.Morozumi)
HOM(Y.morozumi, S.Noguchi)
Structure analysis(H.Yamaoka)
International collaboration(K.Saito)

500kW high power input coupler
Coupler design(S.Kazakov, H.Matsumoto)
Fabrication(S.Kazakof, H.Matsumoto)
Brazing(N.Kudo)
High power test(H.Matsumoto, S.Kazakov)
Internatinal collaboration(H.Matsumoto)

45MV/m cryostat
Cryostat design (K.Tsuchiya, A.Terashima

Nb/Cu clad seamless cavity
Forming machine design(K.Ueno, K.Enami)

K.Tsuchiya

K.Ueno

K.Saito

H.Matsumoto

WG5 K.Saito

WG5: cavity

WG2 H.Hayano

Niobium material (M.Wake) M.Yake

International Collaboration
DESY,INFN-Milan,

INFN LNL,SLAC,FNAL,JLAB,Cornell

Asia WG5
PAL,IHEP,
Beijing uni
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International collaboration for LL shape 9-cell cavity
DESY           SLAC            FNAL               JLAB                KEK
J.Sekutowicz   K.Ko                 N.Solyak              P.Kneisel              K.Saito
                          L.Ge                 I.Gonin                                               F.Furuta
                          L.Lee               T.Khabiboulline                                 Y.Higashi
                          Z.Li                                                                              T.Higo
                          C.Ng                                                                             H.Inoue
                          L.Xiao                                                                          Y.Morozumi
                                                                                                                T.Saeki
                                                                                                                H.Yamaoka
                                                                                                                K.Ueno
                                                                                                                K.Enami
Design    Beam simulation           HOM,                       Cavity fabrication 
                                               Lorentz detuning        5-cell                       9-cell                  
                                                  Multipacting

LL shape cavity has a small iris : 60D,  on the other hand TESLA shape 70D
 HOM, tighter alignment tolerance, multipacting, Lorentz detuning ??



K.Saito 2005 March 7 KEK delegation in DESY 5

HOM loss factor are higher : 

€ 

k⊥  by 65%, k// by 18%.
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(Unit: m)

R40mm

R50mm

R61mm
Minimum def.

R64mm

Optimization of Stiffener location
Eacc=38MV/m  by Yamaoka
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Deep drawing Die fabrication

~10µm

~100µm

KEK
By H.Inoue

Ishizuka Seisakusho
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Punch

Holder

Nb sheet

Die

FEM

F

Simulation of deep drawing

Slightly pushed

By H.Yamaoka
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t=2.6mm

t=2.3mm
2.8mm

Needs corning
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Niobium material delivered from Tokyo Denkai

RRR~300
270 φ,  2.8 t sheet for cell material

KEK
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Deep drawing of center cell cups

at Kikuchi Seisakusho
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Nb Dumbbell successful EBW test on 23 Feb. 2005

E-beam

at Kuroki composite
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Pre-tuning system for 1300MHz 9-cell cavity

Pre-tuning is ready.

KEK: by Y.Higashi and T.Higo
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High power input coupler(500kW)
for 45MV/m operation
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