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Abstract

One of performance degradations of superconducting cavities in accelerators is field emission due to particle
contaminations. A slow pumping system and an improved clean booth have been introduced in order to solve the problem.
One cavity in the STF-2 cryomodule was replaced by using these new clean assembly systems, because the cavity
performance was quite poor in comparison with others. The results of the clean work are presented in this paper.
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Figure 1: Layout of STF-2 cryomodule with the number of
12 cavities.
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Figure 2: (Left) Open clean bench “KOACH”. (Right)
Conceptual design of new local clean booth for STF-2
cryomodule. Yellow area shows ISO class 1 clean
environment by using KOACH.
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Figure 3: Picture of slow pumping and venting system.
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Figure 4: Detailed block diagram of slow pumping and
venting system with valve assign. Table shows opening and

closing time of pneumatic slow control valve (V7, V8 and
VI).

3. Aa—IRU T RN AT LOME RS E
A[a] STE2 79 A FEY 2—)L CM2a DZE{[#H9 D A5k
BRI, A — R T RN AT DU EE TR
1. 1.7V = b — AN CTO LR HNEEE 55 T L=t
2% Ar TA T = LE VAT -7, 27744 F
Va— )V OFPERORS, it — A T OREZE | &%
1ToT-BE, 3. FIAlOE — LA T L OB DR, B2
Bl&EAT T, £ CE 3 mfE AL, (FEFERD CM2a
DRWNEZIIZE S5 S 1R)

3.1 CM2a ZE{[D Ar A—b

STF BiD 7T A 10 DYV —1 b— LN TZER DA E
ENR DT, AR —IRU T RN AT MR L
Ar An—~_U e To7, Figure 5 13 Ar An—~XU R
[T TCWDEEERT,

Figure 6 (Top) IZTAT—R T RUN AT AaERHIL .,
BIZEG|ELIZREOR T Ot EE, K7 — Y DEZEE )|
B —Ry IR 7 DRl E %R L Fig. 6(Bottom)| % H.
ZER| XBAMRIF DR T OFi R L BB =T 4 IV Ty
E—DREF AT MR, MEEEL TR, BN
2—AD Ar NUNEATUV, Na— R %22 S L
A —iR T H{TN He V=0 F =0 %4757, BEZE5|

- 753 -



Proceedings of the 17th Annual Meeting of Particle Accelerator Society of Japan
September 2 - 4, 2020, Online

PASJ2020 FRPP30

EDIEESTHE R T O EDZFREMD 0.6 1/min Z 48
ZTCREL S THE R, T DB =T 4 7V 5
HENTz, TS DO R—=F 47 O HIE, REE 5
2 CLEST- LM T, B LT & TE 2%
ZDMTHOIVTWBDR 0D,

|

Figure 5: Picture of a slow pump system (left) and four-
cavity after string assembly in class-10 clean room (right).
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Figure 6: (Top) Trend of pumping and venting flow rate,
vacuum pressure of each gauge, and turbo pump rotation
rate in the connection between bellows and the cavity after
string assembly. (Bottom) Pumping flow rate and particle
counter when the pumping was started.
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Figure 7: Trend of venting flow rate, vacuum pressure of
each gauge, and turbo pump rotation rate during Ar gas
slow venting.
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Figure 8:CM2a was connected with CM1. The slow pump
system was installed in the STF tunnel with a new local
clean booth.
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Figure 9: (Top) Trend of pumping and venting flow rate,
vacuum pressure of each gauge, and turbo pump rotation
rate during slow pumping in the connection between CM1
and CM2a.. (Bottom) Trend of particle counter in this
work.

7 35
6 Particle detected after — 30
starting the pump

5 25
£
E 4 20 €
=) 3
g o
23 I 15 '©
2

2 10

T 5

0 0

10:30 10:32 10:33 10:35 10:36 10:37 10:39 10:40

—pDUMP = (0.3~0.5um —0.571.0um =—1.0~2.0um

7 35

6 30

5 I 25
g4 20 =
£ e
= S ——— 3
H 3 | Particle detected after 15
= starting the pump

2 10

1 5

0 0

14:49 14:51 14:52 14:54 14:55 14:57 14:58

pump =——03~0.5um =——0.5~1.0um =——1.0~2.0um
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Figure 11: (Top) Picture of location of six thermocouples
for baking a beam pipe and bellows between CM1 and
CM2a. (Bottom) Temperature trend of each thermocouple
during baking (120°C, 48h).

09
0.8
07 ' No particle
0.6 L —
0.5

0.4

03

0.2

0.1

Count

4/17 4/17 4/18 4/18 4/19 4/19 4/20 4/20 4/21

=——0.3~0.5pm =——0.5~1.0um 1.0~2.0um
2.0~3.0um =—3.0~3.6um >3.6um
1.00E-07
I« | Beam pipe heater ON
1.00E-08 B | Bellows heater ON
A
1.00E-09
1.00E-10 ol
| Add aluminum foil I v
1.00E-11 Heater OFF I
1_amu 2_amu 16_amu 18 amu
—28 amu 32_amu 40_amu 44 _amu

Figure 12: (Top) Trends of particle counter during baking
beam pipe and bellows between CM1 and CM2a. (Bottom)
Residual gas components by Q-mass measurement during
this work.
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Figure 13: Picture of CM2a and beam line with the slow
pump system and KOACH.
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Figure 14: (Top) Picture of setup location six

thermocouples for baking beam pipe and bellows between
CM2a and beam pipe. (Bottom) Temperature trend of each
thermocouple during baking (120°C, 72h).
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Figure 15: (Top) Q-mass measurement trends during
baking beam pipe and bellows between CM2a and beam
pipe. (Bottom) Trends of particle counter during-this work.
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Figure 16: (Top) Trend of pumping and venting flow rate,
vacuum pressure of each gauge, and turbo pump rotation
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CM2a and beam pipe. (Bottom) Trends of pumping flow
rate and particle counter when particles were detected at
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Figure 17: Mass spectrum of residual gas components just
after start-up of Q-mass and after degassing the ion pump.
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