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IPN Orsay is strongly involved within the EURISOL and EUROTRANS projects, especially collaborating to the overall design of the linac. Since a few years, main part of the work is dedicated to the development of superconducting spoke cavities and their associated components (RF coupler, tuning system..

The results of the recent tests of both beta 0.15 and beta 0.35, 352 MHz, spoke cavities are presented. We will also describe the study realized on the future horizontal cryomodule for spoke cavities tests and, also the first design of the power coupler. Then, an overview of the latest beam dynamics calculations performed in order to design a linac using spoke

cavities will be presented.
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“ assuming a 10 nOhm residual esistance
* Lace=iris-toirs length=0.
© Lace=beta lambda=0.297 m
“ Lace=cavity length=0.354 m.

* 2-gap structure

* Niobium: RRR250, 3-mm thick
* No Helium tank

« 8 stiffeners/end-cup

+ Capacitive coupling by @30 mm port (use
of both movable and fixed antenna)

Mechanical calculations

Maximum stress @ 1bar > 120 MPa with
“free” boundarie conditions:
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mechanical tests @ 300 K under vacuum

cam tubes were both fixed during

P Additon of an external stiffening system. BC: both tubes fixed

for cold tests

SPOKE 0.35—

@’i

BC: 1 beam tube fixed

Lorentz forces detuning
measurements
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Electromagnetic parameters
MAFIA calculations

S8 bellows

s Stiffening half tube in

titanium

056 mm.RF port

‘ Delivered in December 2004

~ one year of fabrication (done by CERCA)
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* assuming a 10 nOhm residual resistance
? Lace=iris-to-iris length=0.084 m
© Lacc=beta.lambda=0.17 m
9 Lacc=cavity length=0.217 m

Lorentz forces detuning calculations vs. measurements

Displacements due to
Lorentz forces detuning’
(Eacc=7 MV/m)

First tests @ 300K

O Frequency check after delivery: OK, discrepancy of
only 300 kHz (NB: ~450 kHz for the 0.35 1st p

-~

Main goal = Integrate our B0.15 spoke cavity and its
associated RF coupler in order to test them at the required
levels of power (i.e. up to 20 KW in CW regime ) for the

EUROTRANS and EURISOL projects

Time schedule

() Detail study completed in May 2005

Cavity+coupler-window assembly
steps inside the cryomodule

Bt

—_— M o | of all CF flanges on the
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RE window-to-bellow

flanges conncetion

* The spoke cavity and the RF window block will be first fully

assemble into class-10 clean room when slide inside the cryomodule

* The main difficulty comes from the overall height of this cavity+RF

window block = need to tilt it during the assembly

and december 2005

beginning of 2006

(] Test with the cavity and the coupler: foreseen in June 2006

[ Modifications of the cryomodule srtuctute to fit the cavity but
especially, the coupler window dimensions: between september

(] First tests at 4K and low power (i.c. 600W) with the cavity only:

(] Test at higher power level (i.e. at least 5 kW): beginning of 2007

OPTION #1: Cavity
on the left side

* 2 possibilities of
assembly: 0° or £30°

* keep the support
structure as it is

* ... but need the change

Horizontal Cryomodule

CMO horizontal cryomodule collected from CEA/Saclay in Junc

Helium reservoir

(~20 liters)

Thermal

point @ 80K

% Option #1is preferred even if it is the most expensive

= possible problems coming from Helium bubbling in
the spoke bar (when horizontal) could be studied and

eryomodule flanges
connection

compared with results obtained when spoke cavity is
rotated by 30°. Not possible if choosing option#2

OPTION #2: Cavity
on the right side
« Only 1 possibility of
assembly: 0°

« keep the CF flange on the
cryomodule as it is

* ... but need the change
of the support structure
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Beam Dynamics




