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Introduction

The development of the new 352 MHz cavity for the ESRF is based on the 500 MHz
European HOM damped normal conducting cavity.

sy

Vacuum
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Introduction

QO New ESRF cavities objectives :

= 300 mA of beam current :
- Design margin in terms of power per coupler window : 500 mA of store

- Design margin in terms of HOM damping : 1A of bunch instabili
possible discrepancies between numerical and experimental

= 9 MV of accelerating voltage :
- Installation of 18 new single-cell cavities.

- The system should be operational




Aluminum prototype

Q Design optimization :

Length before C48 ferrites = 840 mm A
.= - 1 damper
Dissipated power @ 352 MHz < 100 Watt s <+ for the remaining
HOMs : f. = 1.05 GHz
d =160 mm

-
.

2 dampers not in the same plane :
. to avoid the high impedance
. 758 MHz mode measured
on the previous prototype

e

2 dampers
<4— for the lowest

HOMS : fC =452 MHz
d =230 mm

Anna Triantafyllou-E.S.R.F. 13th ESLS RF Mee



Aluminum prototype

Q Validation of the numerical model :

- Good correlation between measured and calculated data.

- All the measured impedances of the HOMs are lower than the L.C.B.I.

4000
® Measurements
—— GdifidL calculations
—— Threshold (1A)
3000

impedance (Ohms)
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Copper prototype

Q Design aspects

- The gap problems between the ridges and the cavity body are eliminated by splitting the HOM dampers in
three parts.

Coupling section e-beam welded
to the cavity body.

In the ridge zones,
the electrical continuity
will be established
by means of RF fingers.
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Copper prototype

Q Design aspects
- In house design of the cooling system.

Cooling channels
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Copper prototype

QO Establishment of technological process (1/3)

Coupling
Cavity body section
A

constant 15 mm
thickness

all around the
A% e-beam welding

Beam stop: —»
will be removed
after welding by turning

2.The gap is avoided by splitting the dampers in
three parts. The first part is e- beam welded to the body.
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Copper prototype

o Establishment of technological process (2/3)

3.The vacuum flanges, outlets and
pipes are brazed in a single step
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Copper prototype

Q Establishment of technological process (3/3)
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Copper prototype

Q Alternative Fabrication process

- e beam welding to join the angles.
- e beam welding for the end discs
after the frequency tuning steps. &=
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Copper prototype

Q Stress calculation :

- max water pressure = 15 Bars

tHom du mpde\e. Disc_DL_stress Mo du maodéle: Disc_DL_stress
Mo de 'Shude: Stuely 1 hlam de ['Btucie: Stucly 1
Type de trace: Statiqus contrainte nodales Stresst Type cie trace: Statigue contrainte nocals Stresst

von Mises (Mmm*2 (MPa)) von Mises (Ninm"2 (MP=))

575 214
527 lws.s
473 178

. 431 L1610

. 363 142
Bk L 125
|.*[ 288 Mm?
L 240 88
182 £}
144 5.3

96
49
o4

The Maximum stress computed in the
Is reduced by increasing the e b
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Conclusions and Perspectives

v Validation of the simulation model by an aluminum prototype.

v Two different fabrication processes for the power prototype.

v Ferrite infra red test bench under development.

v Delivery of three prototypes expected by the end of 2010 followed b
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