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Abstract

It is known that the residual magnetic field around a superconducting cavity has a significant effect on the Q-value of
the cavity. The cryomodule made of steel serves as the first stage magnetic shield. However, the residual magnetic field
in the module magnetized during the manufacturing and transportation process is very high. We have demagnetized
magnetized cryomodules to reduce the residual magnetic field. In addition, it is also important to understand the residual
magnetic field during accelerator operation. In this study, we measured the residual magnetic fields in the STF-2
cryomodules CM1 and CM2a during the cooling of the cryomodules and during beam operation. In this paper, we report

the results of the residual field measurements in the cryomodule during cooling and beam operation.
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Figure 1: The set up of CM2a module demagnetization.
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Figure 2: The residual magnetic field in CM2a after
demagnetization.

3. STF-2 HS5AAED1—ILNDEBHIS
HAIE

CM2a &2 — VOB EAT o721 AR ZE 2 1%
LT HEa R—RMRA A=/ &I, 2022 4
FTICHOSTE # F R p N ER B S, AT E¥E T
RM T R RN ASOHEZANTEEFN I TA AT 22—
IR E DT AR — RN EH F DR T
W, FA O NEEE D L AR — R RS DRV
E TN CWORW D EHER T A7 b

IV ER CM2a WORRRBGRIERAT T, OB,

THBEEAT > TRV CMI1 NOFRE RS ORITEBITV,
W O AT o7z, WE L LLAlT wire position
monitor DE THEAINTWZAR—R 5 3 8075
2 A% — K (CryoMag: Bartington) % 7= L iA # (Fig. 3).
100 mm [H}&E CRIEZETT-7=, Figure 4 3L Fig. 513
CM1, CM2a OREFE R TH D, Mz 7714 %
Va— )V DTZVNEO R RL TS, B — AT
KU TKFEF % X, BEFAZ Y, B —L G % Z
LTI I7 %7 my Ui, {BEEIT> TRV CML N
DI 2RI EmWEE R L, BETICE > Tk

GRPRWPM

([ zamwen | [ WeMK—h53MTSYIRT—FEANS

Figure 3: The port of wire position monitor(left). 3-axis
fluxgate(right).
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Figure 4: The residual magnetic field in CM1.
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Figure 5: The residual magnetic field in CM2a.
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Figure 6: The trend graph of the residual magnetic field in
CM2a.

5. SEOMYHEH

KEK TiZ, 2023 #7>5 ILC Technology Network(ITN)
DBAIGS T, THUE, 2023 4E0D 2027 4D 5 T
ILC fEAEDITAA Y 2 — /L1 Fea BBl | 7 ANER
AT TAFEY 22— )L OMEREFIM A 1TH EiFEBR T
bD, ZOHT, 22 AN OREEY % 10mG LL T
Mz DEN) AT CTRY ., BiR Y — /LR O
HiT, KEELTD 3 Dked,

1. VIFAFEY 2— LDk
2, 8 EHZE A Of R  — VR ORAE
3, R ORI E =2 — 2 AT AR

51 I9AFEY a— LDk

TIAFET 2—)LOVERIZEL T, A=AV
DBEJTRaAA N ~DEHNEFTRIZ L > THEB O R
TEIE% DRSS D RESITEWRHDHZEN DD T
WA= SR DS BR D FEITO TETHD, £
7= LIENZaA L O KR 2+ R CREETIT- T
WeTe ) EFICZ < DR ZELCL T, LT
& EHE T 2720, Vo Xy T Caf e T&xH &
IART AR T B2 ANV DY 22— E1TH T
ETHD, IHIT, HHERATEZDOEY 2— LV INORES~
v EERI TR — & FE CE LEE

PASJ2023 FRP49

BT T2, ZHLHHIEO bz B L T8l
TEIX B8 =R e~ e 7 E 2 OB 5 A D T
Do ZHUZEST, ZIVET 1 BENEED D> TN TH R
TE2A2 BB \EcENIE, ILC @RIFDrI 14 %
Da— LD AT UL I g O R O AN
ANTDIRINDHEEZBND,

52 8 HZE AT — R

ITN TiL, BER — VR EAIT LDy MMANZER
BT DHZENRFESTND, STE-2 £TH 8 B2 H D
Wi — VW RIEANIT LY vy hO TS L T 2T
O A ENIKIER RO TR M FEL7e %, KEK Tl
2022 FAZAVT LTy SOSMANCEE S T D RS 22
AR OBSS — VR ORUWEEZITV, BV — LR
HEEMRLTND, TNESEIZZEREOSRE HOM
REEE A OB B2 ORIEOFEEZITV, 8 #HZE
AR — VR EEZ D QLT ETHD, 7272
L. ILC @ TDR TIEHREIZRHES S —/V R OHARIZR D
LN TELT, BAUERIERECIZ O ERE DT, 2
AR, AT U ADLRT S LR AR D
ATV, IR IR A IR O DN 5D, BIED ILC
DT HFAL T, TR FICBI LNV LYYy he
ZEAORA 2 mm FREOREILY e, A ETHHALT
W =< A R OER S — /VRDIEERNFEL W CE 2
BND, TDTD | MEIO RIS, SOITITHTRA
BHE W2 — VR B RBFIC AN TRETZ D | e
VR DR Z 6D D T- DI LB e iy 7 7 — &
DEGAHED TV T ETHA,

53 BEGE=H—T AT LOREE

4 FCTIRARIZIDNTINEEHE L P ORG A B OE=
A —IIFEFICEETHDH, 2T ITN TRIETLHE
Ta— Ui, BB LR OFE R R E T D
7O DR — DR BEERFIL TS, TEXHIET
2L DY —%FE L, N ESER R 2 DR
rEe=F—3570, M/ NOSEE Y —0
BIE[6, TN&HED | VAT LAOWEREEITH T ETHD, 15
DI T —Z % JCI B 2 B O R K 2 BRARE L | 22 P
BRI AL BXIETIRINNH L5 E 13 F OG5
Rt 5,

6. F&H

2020 FEITHBEEAT T2 T A4 20—/ CM2a 1,
2022 FERKETITHL AN TR T L, STF 1 F R iz
FRE ST, 2022 4 10 H~2023 £ 1 H FTE—LjE
DM T O, EIRATNCEMZIT 72 CM2a BV 2—
VN DFE B E 2T - T/ R R B X
150 mG LA T THY, ML TR RAARZ AT
BTEY 2a— AT DV Z i3 otz, — 5.
WA TT> TRV CMI BV 2 — L ORI 5
FTiZE->TiE 1G 2B TEY, BIEDIIA AT 2—
JLOEUE WA E T, BV a— L ORI T DI
IRUNRITHDZ D iz, Stkid, 8ER DT A
AV 2L DLV EBED LR O
LT, TEXARRN I IAFEY 22— )L IN OB R
HESW2HEOHSI 2 BT,

T ISR ES PR B DB DI E Ny

-979 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi
PASJ2023 FRP49

MoTz, ZhUE, HiIlEAR7RE DT W RSN A, Ik gs
TEHRH B ER D DI A T DR DN R e 2 R BN S
B TCWBA[REMERH DL ERIBL TS, FD720D, 5E
R\ E% F T A REME R SO ER A X, E D
FOTR BN S L HEEATO T IE ThHDH,

KEK Tit, S4FEND 5 F/fMT ILC D r7 44
FVa— V1 REERIEL, B a— VT ARNEITY T ET
BD, R —NVNEMREL T VT4 FEY 22— /L DIH
Be. 8 HZERADRER Y —/VROEWE, BV a— 13k
OVBARE 22 80 DI B G E BT =S — 2 AT LD
BRI ZITOTETHD, Mx T, TDR THiELS
TRV Y — VR DOHARZ RO DT DR B2
Dk 2 Ie T — 2 ORUGEHED H T E ThHD,

SE X

[1] T.Kubo, “Physics and Challenges of Superconducting
Cavities for Particle Accelerators and Theoretical
Implication towards Higher Performance,” Invitation to the
world of superconducting cavities”, IKiE 1.5 54 & 4 &,
2019.

[2] E. Kako, “Technologies for Superconducting RF Cavities”,
[INi#ER 1 Vol.13, No.1&2, 2016.

[3] T.Okada et al, “Observation of quenching-induced
magnetic flux trapping using a magnetic field and
temperature mapping system”, Phys. Rev. Accel. Beams 25
(2022) 8, 082002.

[4] M. Masuzawa et al, “Magnetic shielding for
superconducting RF cavities”, Supercond. Sci. Technol. 30
034009, 2017.

[5] M. Masuzawa et al., “IEZEF FH H 22K 3RO WERETIED
FR&]”, Proceedings of the 17th Annual Meeting of Particle
Accelerator Society of Japan, September 2 - 4, 2020, Online,
pp. 163-167.

[6] R.Ueki et al., “Development of Magnetic Field Mapping
Measurement System Using Magneto-Resistive (MR)
Sensor”, Proceedings of the 16th Annual Meeting of Particle
Accelerator Society of Japan, July31-August 3, 2019.

[7] T.Okada et al, “Development of a Temperature and
Magnetic Field Mapping Apparatus for Superconducting
Cavities at KEK”, Proceedings of the 16th Annual Meeting
of Particle Accelerator Society of Japan, July31-August 3,
2019.

- 980 -



