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ODU/SLAC RF Dipole Cavity
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Outline

A Proof-of principle design and results

A Prototype design vs proof-of-principle cavity
I RF parameters
i Multipacting
I Field flathess and multipoles
I Higher Order Mode analysis

A Mechanical analysis
I Mechanical strength

I Pressure sensitivity
I Lorentz force detuning

A Tuner

A Helium tank

A Cryostat concept

A Summary and Future plan
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Proof of Principle Design

A Design requirements A Surface electric and
i Freqguency = 400 MHz magnetic fields
I Beam aperture = 84 mm
I Total transverse voltage = 10 MV
I Transverse voltage per cavity = 3.4 MV

A Transverse electric and magnetic
fields
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Basic Properties

A No lower order
modes

A Separation of
HOMSs from
fundamental
mode ~ 190 MHz
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2000

Property Value Unit
Vi 0.375 MV
E, 4.02 MV/m
B, 7.06 mT
N mT/

B, /E, 1.76 (MV/m)
u-* 0.195 J
[RIQ+ 286.95 q
Geometrical
Factor 5) 140.86 4
RRs 4.04 104 q2
At E; =1 MV/m
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Fabrication
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Fine grain Nb i RRR 353-405
Cavity thickness i 3 mm

=}

[755.5]
2974

| ~——23/4" CONFLAT
304 S8

6" CONFLAT
304 S8

SECTION A-A %

SECTION B-B

5

RF SURFACE AREA 1S 1279 SQUARE INCHES
CAVITY VOLUME IS 1908 CUBIC INCHES
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Surface Treatment, Preparation and Testing

Bulk BCP i1 85 &em

Heat treatment i At 600° C
for 10 hours

Light BCP T ~10 em

High Pressure Rinse i 3
passes

Assembly in the clean
room
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A RF Test Plan
i High power tests at 2 K and 4 K
I Rsvs. T

I Pressure test

I Lorentz detuning

I No He processing was done
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BCP Cabinet HPR Cabinet

A RF Tests Performed
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2 K high power test
Cavity warmed up to 4 K
4 K high power test
Cavity cooled down to 2 K
2 K high power test
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Assembly

A Followed by a HPR of 3 passes A Assembly in clean room
A Ultrasonic degreased hardware
A Leak tested
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Preparation for Test

A Cable calibration
i Q,=276l1¢
i Q,=8.62] 101

A Test with 500 W rf amplifier

A LLRF control
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