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Alntroduction

AClean room survey

AStudy on particle generation during assembly
AAssembly work planning, documentation, and analysis
AFurther measures to reduce field emission

AFE statistics

ASummary
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Motivation

AOur R&D goal: Achieve as high as possible quality
factors Q0 and maximal accelerating voltagasovithin 1.3 GHz
superconducting radio frequency (SRF) cavities
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Motivation

ASince field emission (FE) degrade ™" < A
the cavity performance, it has to ) x"
be avoided b, S
i i i %0 00e »
AThus, pollution of the inner cavity "H80g seveni e, 3
surface with particulates has to be s = Y~ ' %
. Degradation due.:
avoided ¥ to heavy FE
ASources of particulates: . o
AEnvironment
AGeneration during assembly proces o 001
0 5 10 15 20 25 30 35 40
Eacc [MV/m]

A We have to understand both

® MT-4VT4Qo @ MT-4VT6 Qo X MT-4 VT4 X-ray [mSv] X MT-4 VT6 X-ray [mSv]
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Clean Room Survey
Normal Light

ATurned off all ambient lighting in STF class 1000 clean room (C1000CR) :
class 10 clean room (C10CR)

AUsed spotlight to illuminate surfaces in C1000CR
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‘.{Airlock North Door
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Clean Room Survey
D light

AEvaluate the capability of the D light to find dust in the clean room
AEvaluate the dust in the clean room using D light
ALight source used:
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Confirm that weactually dosee Dust
ASample surface: housing of HELEN (Helium leak detector)

Alnitial situation \

AAir blow, wipe with alcohol,
air blow again

AFinal situation \

AA lot of dust was removed
Alt is indeed dust we see

\




Checking other Surfaces with Cleaning
(Air Blowing)

ASample surface: valve of pumping station (ion pump)
Alnitial situation Final situation after air blowing
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COIl C1000GR
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COIl C1000GR
Cavity Stored in the CR




COIl C1000GR
ltems Stored In Shelf




COIl C1000GR -
ltems Stored In Shelf

e

thieu OMET'2022/10/21 Efforts to improve the assemblysw@rk of SRF cavitresHaiSCieaiRaata=SapRIess field emission 19

T ——



COI C10CR
Keyence lon Gun
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STF C1000CR
Tray with Tools
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STF C1000GRVindow of Air Lock
between C1000CR and C10CR

Before cleaning

Mathieu OMET, 2022/10/21 Efforts to improve the assembly work of SRF cavities in the clean room to suppress field emission




Conclusion of Clean Room Survey @& .. €@
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AUsing a spotlight or usingligjht both allow a survey of dust and dirt on
surfaces of the clean room

AD-light is a bit more versatile
Aln some areas cleaning was necessary and was applied

Alt was not feasible to clean every last corderavoid whirling up dust from
there
A Areas behind shelfs, which are used for storage
ATorque wrenches
AEtc.

\Aathieu OMET, 2022/10/21 Efforts to improve the assembly work of SRF cavities in the clean room to suppress field emission 24



Study Particulates created during the
Assembly

AStudy performed together with
SHIN NIPPON AIR TECHNOLOC ‘s sasusses

SR T2 P REU VW ZERICE AIRT X Z R, TORGIEOPISTEES DMALFHFR I DS REELCZ. WSS

C O .y LT wN K) FTEARZRAKRASH USRS RENS (BAEURIID) (s — SHiE CCD IX56 L EBABRENNS [7421-T1) [CdoTEYSIL.
U7 VA4 LEHRIMECKDBYGE R I DA IR R T,
AAmbient lighting is turned off

AGreen laser light is transmitted
through the area of interest

ALaser light is scattered by particle_ §f.

AScattered light is recorded by a
video camera
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Work Plan for Assembly

= Change o new gioves. Cleas blow hands with paricle counter, Clean blow bind flnge
with partete counter. C and blind i
NAT

of blind flange. Whey
sure seeew hole sligan

ADetailed assembly procedure is
described

AWritten for every single assembly

ADiscussed with supporting
technical staff before the

ADocument is accessible during the
assembly via tablet in the
C1000CR

g
ty st in HPR staod over night

o Assemble L-shape vacuum pipe to bellow and lesve it separsce

wresch. Clean blow bottomn pickeup port with pay

= Clean blow with particle cousser and ion gun whole cavity in CI0CR
o Chinge gloves. Clean blow Tean bl

e
Pu

b

E

[

port, Mai
b

To
bt beam:pipe port wits ar

oves, s bl i with pitich comites. Tighn 1o o 40 ]

1o pempng sation, sk thees to wash hanids
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AAfter the assembly divergence from the work plan are noted down

ARecorded pictures and videos are shared with all group members via
Internal services (picture gallery, cloud storage, electronical logbook)

AA work report is compiled (typically a Power Point presentation) and
discussed with all group members during the weekly group meeting

AThe work reports are accessible on the internal meeting webpage
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Further Measures to Suppress Field @
Emission = )\~
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Alris grinding of cavities

Example of iris grinding on&II cavity
Picture courtesy of H. Araki

MT-4 (9-call cavity)
1-2 iris," = 0 deg.

MT-4 (9-céefl cavity)
3-4iris,” =162 deg.
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Further Measures to Suppress Field
Emission

AExchange ion gun from TOP GUN to KEYENOBSS
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Further Measures to Suppress Field
Emission

AExchange the scroII pump with dry pump in clean room and at VT stand
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History of Field Emission In
singlecell Cavities

AllEacc_marandEacc_onseffinal " -mode at 2 K)

Innovation
/ \\\Center for
LAY Applied
; Superconducting
Accelerators

SHABEENESE S/ N—Yaveri—

1.0 ® ®
no FE AMA AMA AMMMA ABMAMMAMA A A AMAMMA MM AMAA oo o« o ‘..‘ °. . .
L]
45.0 - o T S .
- Y ® L] ™ ® [ ]
_ - A Ky 0.7 ® o ©
40.0 & = s 0.
A - % — A —aie £,
35.0 A _— - k = - —_— -, — E 0.5
—_— - -_ - _‘ - g 0.4
£ 30.0 A Y — A = — _ A _ 503
S AA A_ T - 4 =
— ™ — — 0.2 o
= 25.0 N A -_‘.‘:“A -A L A o No radiation onset
§ 20.0 B - Ada A - - 00 L. GIIEIEN © ¢ NeNDe GD S8 —
[T} A - == ‘ ‘ A 2016/05/10 2017/09/22 2019/02/04  2020/06/18 2021/10/31  2023/03/15
15.0 - - T—
10.0 - Number of VTs 112
5.0 VTs with radiation 37 (33.0%
0.0 VTs w/o radiation 75 (67.0%
2016/05/10 2017/09/22  2019/02/04 2020/06/18 2021/10/31 2023/03/15 Mean Eacc_onset 27 .3 MV/i
= Eacc_max [MV/m] A Eacc_onset [MV/m] Mean ratio (onset/max 0.832

\Aathieu OMET, 2022/10/21 Efforts to improve the assembly work of SRF cavities in the clean room to suppress field emission 36



History of Field Emission In
3-cell Cavities

AllEacc_marandEacc_onseffinal " -mode at 2 K)
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History of Field Emission In
O-cell Cavities
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