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Accelerator Resonantly-coupled with Energy Storage

3-cavity system stabilized with the z7712-mode operation
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ARES S-cav’ s are made of Steel (SS400)
with the inner surface copper-electroplated.

# S—cav’ s in KEKB —- Electroplating in a pyrophosphate bath
® With brightener 2 few defects in the smooth surface

® The facility has been retired.

# S—cav’ s for SuperKEKB -- New electroplating in an acid sulfate bath

performed in the periodic reverse (PR) process
H. Ino, et. al, "*Advanced copper lining for accelerator components™,
Proc. of LAC2000, Monterey, CALIFORNIA, 1015 (2000).

® Without brightener =2 +*High purity (H2:1ppm, 02:8ppm, C:26ppm)
*High electric conductivity (102%IACS)

*But possible defects in the surface

® Using the facility used for J-Parc

E.g. DTL tank




Differences between SuperKEKB and J-Parc
Applications

 J-Parc case

— Thickness:~1mm - Mechanical polishing(~ 0.5mm) = Electropolishing ( ~40um)

« SuperKEKB case

— Thickness:~0.2mm —> Electropolishing (~25um)
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Previous Results on the Electric Performance
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(15 test cavity =)

DC electric conductivity (102%IACS)

| Electroplating in an acid sulfate bath
Nojdenect without brightener in PR process

after Electropolishing
(Corrected for Qo@20degC)

Electroplating in an acid sulfate bath
without brightener in PR process

before Electropolishing
(Corrected for Qo@20degC)

Electroplating in a pyrophosphate bath

with brightener (applied to the present S-cav’s)
(no temperature correction)
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Pumping Port

Electroplating + electropolishing were performed
00 > :
in the same method as applied to the 15! test cavity.




After Electroplating + Electropolishing
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Clamp size and color (Max: 4.5e+006)

Type = E-Field (peak)
Monitor = Mode 1

Plane at x = 0.821687
Frequency = 5.10583e+0608
Phase = 359.5 degrees

Maximum-2d = 6.38351e+006 V/m at 6.0206002 / 0.051 f -6.13

Qo(sim)

Theoretical prediction from the 3D simulation
using MicroWave Studio
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E-field of the TMoi0 mode

The surface current flows
across the RF contact.

Clamp size and color (Max: 4.5e+806)

Type = E-Field (peak)
Monitor = Mode 11

Plane at x = 8.821687
Frequency = 9.89851e+008
Phase = 179.5 degrees

Maximum-2d = 4.77347e+606 V/m at 8.0260G0B2 / 0.16075 / 8

E-field of the TEo11 mode

The surface current does not
flow across the RF contact.
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Welding

Three Steps:

@ Tack welding

with keeping the line pressure at the RF contact
of 181[kN/m] (=185[kgt/cm])

@ Intermittent welding

with keeping the pressurization, between
adjacent vertical shafts for holding the cavity

@ Two-layer continuous welding

on the entire circumference after the
pressurization and the shafts were removed
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Setup for the OQutgassing-Rate Measurement
In the Orifice Method
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Outgassing Rate [Pa-m3s'1m'2]
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Pumping Time [hoursg]

This Measurement

Electroplating + Electropolishing
Performed in the orifice method
after

(D pumping for 3 months

@ exposure to the air for 24 hrs

PR on SUS

Copper-electroformed on a SUS duct

in the condition for J-Parc

Measured in the conductance-modulation
method (other measurement)

Fast PR

t0.3mm copper foil
electroformed in the fast PR method

Measured in the conductance-modulation
method (other measurement)
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Conclusions

« VVacuum performance examined by measuring the
outgassing rate for the 21d test cavity

—Consistent with the other related measurements

—Room for improvement with baking

* Next step: outgassing-rate measurement after baking
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