Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan

PASJ2016 TUP020

STF2 95 AAFEDA—ILIZEITBALTINAYTS—D RF AV T43=24
RF CONDITIONING OF INPUT COUPLERS IN STF2 CRYOMODULE

HIWT AR Fmh A, FREFlE T )

4 TR,

HI S, i) RS A B,

RPFFFRR C), HLIARRESE ©), jJDEﬂK/é‘ 0,
Taisuke Yanagimachi *#), Mineyuki Asano®, Shin-ichi Imada®), Hiroki Yamada®, Terukazu Okada®
Toshio Shishido®, Yasuchika Yamamoto® and Eiji Kako®
A) Nippon Advanced Technology
B K-vac

© High Energy Accelerator Research Organization

Abstract

Cryomodule-lincluding eight 9-cell superconducting cavities (CM1) and Cryomodule-2a including four 9-cell
superconducting cavities (CM2a) were constructed for STF2 project in KEK-STF. The cool-down tests and high power
RF tests were successfully carried out. The RF conditioning procedures at room temperature of twelve input couplers

mounted in CM1 and CM2a are reported in this paper.
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Table 1: Specifications of Input Coupler

Frequency 1.3 GHz
Pulsed RF Power 450 kW
RF pulse lengh / rep. rate 1.5ms/5Hz
Qext range 4~8x10°
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Figure 1: Schematic drawing of an STF2 input coupler.
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Table 2: Thickness of Copper Plating: (*) Gold Strike
Plating, (nothing) Nickel Strike Plating

Cold side Warm side

Coupler no. Inner outer Inner outer

[nm] [pm]  [pm] [nm]
No.11&12 20 3* 10 10
No.13&14 20 3* 10 10
No.15&16 20 5* 20 20
No.17&18 20 5* 20 20
No.21&22 25%* 10* 25% 25
No.23&24 25%* 10* 25% 25
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Table 3: Conditioning Results in High Power Tests
(Frequency: 1.3GHz, Repetition rate: SHz)

Pulse width [psec] 20 100 500 1500
Power max. [kW] 300 300 300 100
Keep time at Pmax[hour] - - 0.5 0.5

Table 4: Interlock Levels of Vacuum Pressure during RF
Conditioning

Start / End
Cavity vacuum at CM1 [Pa] 7107/ 1x10°°
Coupler vacuum at CM1 [Pa] 410/ 2x10*

3x107/1x10%
3x10°/2x10*

Cavity vacuum at CM2a [Pa]

Coupler vacuum at CM2a [Pa]
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Coupler Conditioning at R.T. in STF-2 (*15/9/18)
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Figure 2.1: Conditioning results of coupler no.12 in the
first day.

Coupler Conditioning at R.T. in STF-2 (*15/9/24)
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Figure 2.2: Conditioning results of coupler no.12 in the
second day.
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Figure 3.1: Conditioning results of coupler no.12 in the

first day.

Coupler Conditioning at R.T. in STF-2 (*15/9/24)
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Figure 3.2: Conditioning results of coupler no.12 in the

second day.
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Table 5.1: Conditioning Time Up to Maximum Power
Level in Coupler No. 11 ~ 14 (CM1)

Cavity no. 14 15 17 18
Coupler no. 11 12 13 14

20 [psec] 140 93 9.8 7.8

. 100[psec] 3.0 1.6 3.7 2.0
Time  500[psec] 3.0 2.0 4.9 2.0
(hour] 1 s00[usec] 060 028 087  0.55
Total 206 131 192 124

Table 5.2: Conditioning Time Up to Maximum Power
Level in Coupler No. 15 ~ 18 (CM1)

Cavity no. 19 20 21 22
Coupler no. 15 16 17 18

20 [psec] 128 60 157 85
' 100[psec] 20 20 26 30
Time  500[psec] 3.9 22 2.5 1.5
(hour] y500[usec] 003 007 007  0.08
Total 19.6 103 209  13.0

Table 5.3: Conditioning Time Up to Maximum Power
Level in Coupler No. 21 ~ 24 (CM2a)

Cavity no. 23 24 25 26
Coupler no. 21 22 23 24

20 [psec] 196 157 142 218
~ 100[psec] 22 26 26 3.5
Time  s00[usec] 2.1 26 32 24
(hourl ys00fusec] 018 028 052 0.60
Total 241 211 205 283
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Figure 4: Summary of conditioning time up to
maximum power level in Coupler no. 11~18(CM1),
21~24(CM2a).
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Figure 5: Temperature rises during conditioning with
pulse width of 1500 psec in coupler no. 11~18(CM1),
21~24 (CM2a).
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