
COMMISSIONING OF A NEW MAGNETOMETRIC MAPPING SYSTEM
FOR SRF CAVITY PERFORMANCE TESTS∗
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Abstract
M�<N3jC, �nu ja�UU30 CN jh3 NCR$Cnm $nIG m�j3aC�I R8

cnU3a,RN0n,jCN< a�0CR 8a3\n3N,w Vb`7W ,�qCjC3c 03<a�03c
jh3Ca \n�ICjw 8�,jRa �N0 jh3 �,,3I3a�jCN< <a�0C3NjY Th3 c3NA
cCjCqCjw 8Ra �nu ja�UUCN< Cc m�CNIw 03j3amCN30 $w jh3 ja3�jA
m3Nj �N0 jh3 <3Rm3jaw R8 jh3 ,�qCjw �c s3II �c jh3 NCR$Cnm
<a�CN cCy3 �N0 RaC3Nj�jCRNY TR URj3NjC�IIw CmUaRq3 jh3 �nu
3uUnIcCRN ,h�a�,j3aCcjC,c R8 b`7 ,�qCjC3c �N0 h3N,3 jh3 3|A
,C3N,w R8 8njna3 �,,3I3a�jRa 8�,CICjC3c. 8najh3a cjn0C3c R8 jh3
ja�UUCN< $3h�qCRa �a3 3cc3NjC�IY 7Ra jhCc UnaURc3 � m�<N3jRA
m3jaC, m�UUCN< cwcj3m jR mRNCjRa jh3 m�<N3jC, �nu �IRN<
jh3 Rnj3a ,�qCjw cna8�,3 R8 SYk ;?y T2bH�ATwU3 cCN<I3A,3II
b`7 ,�qCjC3c h�c $33N 03q3IRU30 �N0 Cc ,naa3NjIw CN jh3 ,RmA
mCccCRNCN< Uh�c3 �j /2bvY CRNja�aw jR cCmCI�a �UUaR�,h3c.
jhCc cwcj3m 0C<CjCy3c jh3 c3NcRa cC<N�Ic �Ia3�0w CNcC03 R8 jh3
,awRcj�j jR 3uj3NcCq3Iw a30n,3 jh3 Nnm$3a R8 a3\nCa30 ,�$I3
8330jhaRn<hcY 7najh3amRa3. jh3 cC<N�IAjRANRCc3 a�jCR VbM`W
�N0 ,RNc3\n3NjIw jh3 m3�cnaCN< c3NcCjCqCjw ,�N $3 3Nh�N,30
$w chRaj3a �N�IR< cC<N�I ICN3c. I3cc jh3am�I NRCc3 �N0 jh3
٧Am3j�I chC3I0CN< R8 jh3 ,awRcj�jY BN jhCc ,RNjaC$njCRN j3cj
a3cnIjc <�CN30 $w � UaRjRjwU3 R8 jh3 m�UUCN< cwcj3m �a3
Ua3c3Nj30Y

INTRODUCTION
#�c30 RN jh3 ~acj m�<N3jRm3jaC,Am�UUCN< �UUaR�,h �j

?3ImhRIjyAx3Njanm #3aICN V?x#W )S. l* � cwcj3m ncCN<
�NCcRjaRUC, M�<N3jR`3cCcjCq3 V�M`W c3NcRac R8 jwU3 b3NA
cCj3, �77e99# )k* h�c $33N 03q3IRU30 �j /2bv jR cjn0w
jh3 �nu 3uUnIcCRN ,h�a�,j3aCcjC,c R8 SYk ;?y T2bH�ATwU3
cCN<I3A,3II ,�qCjC3cY � UaRjRjwU3 R8 jhCc cwcj3m �Ia3�0w nNA
03as3Nj � cn,,3cc8nI U3a8Rm�N,3 j3cj 03c,aC$30 CN ):* jR
3q�In�j3 jh3 cwcj3m ,�U�$CICjC3c. 03j3,j URj3NjC�I s3�G cURjc
�N0 ~N0 RUjCRNc 8Ra CmUaRq3m3NjcY #38Ra3 jh3 UaR0n,jCRN R8
jh3 ~N�I ,�a0 c3jc. jh3 UaRjRjwU3 s�c nc30 �<�CN jR cjn0w jh3
�nu 3uUnIcCRN ,h�a�,j3aCcjC,c R8 jh3 j3cj ,�qCjw S/2O �8j3a
jha33 hRna nIja� hC<h q�,nnm Vm?VW ��� ๷C mC0AT 8naN�,3
ja3�jm3Nj $3,�nc3 R8 jh3 CmU�,j RN jh3 ,�qCjwȕc c3NcCjCqCjw
jR ja�UU30 m�<N3jC, �nu bY ?3a3. b Cc <Cq3N $w-

Ǎ � ǌ֭ו
Ƽֱ֩ե֡

VSW

sh3a3 ǌ֭ו 03UC,jc jh3 CN,a3�c3 R8 jh3 cna8�,3 a3cCcj�N,3 ǌ֭
U3a nNCj R8 ja�UU30 m�<N3jC, �nu Ƽֱ֩ե֡ )9*Y CRNja�aw jR jh3
∗ ThCc sRaG s�c cnUURaj30 $w jh3 ?3ImhRIjy �ccR,C�jCRN sCjhCN jh3 jRUC,

�,,3I3a�jRa `3c3�a,h �N0 /3q3IRUm3Nj V�`/W R8 jh3 M�jj3a �N0 T3,hA
NRIR<C3c VMTW TaR<a�mY

† DRN�cYrRI{"03cwY03

CNAcCjn mC0AT $�G3 ja3�jm3Nj R8 73amC M�jCRN�I �,,3I3a�A
jRa H�$Ra�jRaw V7M�HW )f* $�c30 RN jh3 sRaG R8 T�Im3a 3j
�IY )e. 4*. jh3 $w ?C<h 2N3a<w �,,3I3a�jRa `3c3�a,h Qa<�NA
Cc�jCRN VK2KW CNjaR0n,30 �N0 h3a3 nc30 mR0C~,�jCRN )9*
mC0AT 8naN�,3 $�GCN< 3uURc3c jh3 CNN3a ,�qCjw cna8�,3 jR
�Ca �8j3a jh3 8naN�,3 ja3�jm3NjY #Rjh UaR,30na3c chRs30 nNA
Ua3,303Nj30 hC<h CNjaCNcC, \n�ICjw 8�,jRac [z R8 nU jR �๭��џա

�j � K �N0 \n3N,h ~3I0c $3js33N �� ๣ �� MV�m )9.f. O*Y
7najh3amRa3. jh3 �NjCA[AcIRU3 Uh3NRm3NRN �UU3�a30 CN �II
j3cjc shC,h Cc ncn�IIw R$c3aq30 �j ,�qCjC3c ja3�j30 $w NCjaR<3NA
0RUCN< )9. f. O*Y BN0330. �N CN,a3�c30 b s�c R$c3aq30 �j
7M�H �N0 K2K )9.f*Y
Th3 m3�cna3m3Nj c3jnU V3u,3Uj jh3 j3cj ,�qCjwW nc30 8Ra jh3
cjn0C3c �j /2bv �N0 chRsN CN 7C<Y S �c s3II �c jh3 c3NcRa
,�IC$a�jCRN UaR,30na3 �N0 jh3 �N�IR<AjRA0C<Cj�I ,RNq3aj3a
c3jjCN<c �a3 C03NjC,�I jR jh3 8Ram3a cwcj3m U3a8Ram�N,3 j3cj
03c,aC$30 CN ):*Y

7C<na3 S- T3cj c3jnU- C�qCjw S/2O m�03 R8 ~N3 <a�CN m�j3A
aC�I V�8j3a mC0AT 8naN�,3 ja3�jm3NjW 3\nCUU30 sCjh � cCN<I3
c3NcRa $R�a0Y TR mRNCjRa jh3 T, ja�NcCjCRN �j jh3 Rnj3a ,�qCjw
cna8�,3 jha33 H�G3 bhRa3 CawRjaRNC,c C2`MQt CtSzkz
jh3amR,RnUI3c �a3 nc30Y Th3 c3jnU Cc cnaaRnN030 $w �
?3ImhRIjy ,RCI V?CW jR �UUIw � 03~N30 m�<N3jC, �nuY bCN,3
jh3 ?C a�0Cnc Cc jRR cm�II jR $3 ,3Nja30 �aRnN0 jh3 ,�qCjw
8Ra jh3 <Cq3N c3jnU. Cj s�c mRnNj30 sCjh �N R{c3j R8 �� mmY
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(a) Applied Magnetic Flux: 0 T - LHe Temp: 2 K

-3 K/h before 1st quench
-3 K/h after 1st quench
-12 K/h before 1st quench
-12 K/h after 1st quench
approx. -200 K/h before 1st quench
approx. -200 K/h after 1st quench
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(b) Applied Magnetic Flux: 0 T - LHe Temp: 1.5 K

-3 K/h before 1st quench
-3 K/h after 1st quench
-12 K/h before 1st quench
-12 K/h after 1st quench
approx. -200 K/h before 1st quench
approx. -200 K/h after 1st quench
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(c) Applied Flux: 10 T - LHe Temp: 2 K

-3 K/h before 1st quench
-3 K/h after 1st quench
-12 K/h before 1st quench
-12 K/h after 1st quench
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(d) Applied Magnetic Flux: 0 T RBCS Rs(2K) Rs(1.5K)

-3 K/h before 1st quench
-3 K/h after 1st quench
-12 K/h before 1st quench
-12 K/h after 1st quench

7C<na3 l- [z qc 2�,, ,naq3c R8 ,�qCjw S/2O �j � K sCjh V$W �N0 sCjhRnj V�W �N �UUIC30 m�<N3jC, �nu R8 �� TY bna8�,3
a3cCcj�N,3 `c �c � 8nN,jCRN R8 2�,, V,WY #�a033NACRRU3aAb,haC3{3a a3cCcj�N,3 `#Cb �c � 8nN,jCRN R8 2�,, V0WY

TEST SERIES
TR cjn0w jh3 CmU�,j R8 jh3 ,RRI0RsN q3IR,Cjw RN jh3 ,�qA

Cjwȕc �nu 3uUnIcCRN ,h�a�,j3aCcjC,c � c3aC3c R8 ,RRI0RsNc s�c
U3a8Ram30 �c 8RIIRscY 2�,h ,RRI0RsN s�c cj�aj30 �j � j3mA
U3a�jna3 R8 �� K �j jh3 3\n�jRa VT3mU lW jR 3Ncna3. jh�j jh3
,RmUI3j3 ,�qCjw Cc �$Rq3 Cjc ja�NcCjCRN j3mU3a�jna3 R8 ��� K
CN jh3 CNCjC�I cj�j3Y � ~u30 ,RRI0RsN q3IR,Cjw R8 ๣� K�h �c
s3II �c ๣�� K�h sCjh a3cU3,j jR T3mU l s�c 3Ncna30 $w �
,RNjaRI IRRU 8Ra jh3 ,RmUI3j3 ǎխ ja�NcCjCRN R8 jh3 ,�qCjwY 7Ra
jhRc3 q3IR,CjC3c jsR ,RRI0RsNc sCjh �N �UUIC30 �nu R8 �� T
�j jh3 ,RCI ,3Nj3a �c s3II �c sCjhRnj �N CNj3NjCRN�I �nu V� TW
s3a3 U3a8Ram30 3�,h jCm3 8RIIRs30 $w jsR [z qc 2�,, ,naq3c
R8 � q3ajC,�I U3a8Ram�N,3 j3cjc �j � IC\nC0 h3ICnm VH?3W $�jh
j3mU3a�jna3 R8 � K �c s3II �c ��� KY

RESULTS
M3Cjh3a 8Ra jh3 U3a8Ram�N,3 sCjhA NRa 8Ra jh3 j3cjc sCjhRnj

�N �UUIC30 �nu $w jh3 ?C cC<NC~,�Nj 0C{3a3N,3c CN jh3 [z
qc 2�,, $3h�qCRa 8Ra jh3 jsR ,RRI0RsN q3IR,CjC3c ,RnI0 $3
m3�cna30 0naCN< jh3 j3cj c3aC3c �c chRsN CN 7C<Y lV�W �N0
V,WY Th3 ,�qCjw �,hC3q30 �N �q3a�<3 m�uCmnm 8Ra [z R8
��� ๭ ��џա sh3N NR �nu s�c �UUIC30 �N0 a3�,h30 � \n3N,h
~3I0 R8 �� MV�m CN �II j3cjc R8 jh3 c3aC3cY �IcR mCNRa 0C8A
83a3N,3c $3js33N jh3 [z qc 2�,, ,naq3c a3,Ra030 $38Ra3 �N0
�8j3a 3�,h ~acj \n3N,h �a3 NRj cC<NC~,�NjY ?3a3. � U3a8RaA
m�N,3 a30n,jCRN sRnI0 $3 � hCNj 8Ra �00CjCRN�I ja�UU30 �nu
�j jh3 \n3N,h cURjY ?Rs3q3a. $w j�GCN< � IRRG �j jh3 c3NA

cRa <aRnU VURcCjCRNc m�aG30 CN 7C<Y SW a3�0CN<c chRsN CN
7C<Y k � cIC<hjIw $nj cC<NC~,�NjIw $3jj3a �nu 3uUnIcCRN 8Ra jh3
I�a<3a ,RRI0RsN q3IR,Cjw R8 ๣�� K�h ,�N $3 R$c3aq30 8Ra �II
c3NcRa <aRnUc 3u,3Uj ;aRnU : $w ,RmU�aCN< jh3 NRam�ICy30
c3NcRa <aRnU a3�0CN<c 8Ra jh3 jsR ,RRI0RsN q3IR,CjC3c CN jh3
cnU3a,RN0n,jCN< cj�j3Y
Th3 a3\nCa30 3uja3m� jR 03aCq3 jh3 U3a,3Nj�<3 R8 �nu 3uA
U3II30 8aRm jh3 ,�qCjw ,3II V�nu ,RmUI3j3Iw ja�UU30 �N0 �nu
,RmUI3j3Iw 3uU3II30W s3a3 R$j�CN30 $w � bBMmHB� CbT
bjn0CR bnCj3 mR03IY ThCc mR03I Cc ,RNcC03aCN< jh3 ,RCI 0CA
m3NcCRNc. jh3 ,RCIȕc ,3Nj3a URCNj R{c3j �N0 jh3 0Ccj�N,3 R8 jh3
3\n�jRa c3NcRa <aRnU V;aRnU 9W jR jh3 ,�qCjw cna8�,3Y /naCN<
jh3 cIRs3a ,RRI0RsN sCjh � q3IR,Cjw R8 ๣� K�h �$Rnj �� �
R8 jh3 �nu s�c ja�UU30 CN jh3 ,�qCjw ,3II �N0 �� � CN ,�c3 R8
jh3 8�cj3a ,RRI0RsN q3IR,Cjw R8 ๣�� K�hY bCN,3 jh3 �nu ja�UA
UCN< Cc �Ia3�0w �ImRcj CN c�jna�jCRN �j jh3 I�a<3a ,RRI0RsN
q3IR,Cjw jhCc Cc ICG3Iw jh3 a3�cRN 8Ra jh3 cCmCI�a [z qc 2�,,
U3a8Ram�N,3 CN03U3N03Nj R8 jh3 ,RRI0RsN q3IR,Cjw CN jh3
,hRc3N a�N<3 �N0 jh3 ,naq3 Ra03a V$38Ra3 Ra �8j3a jh3 ~acj
\n3N,hWY ThCc ,RN,IncCRN <3jc cnUURaj30 $w jh3 $3jj3a [z qc
2�,, ,naq3c �IcR chRsN CN 7C<Y lV�W a3,Ra030 0Ca3,jIw $38Ra3
jh3 j3cj c3aC3c �8j3a jh3 ncn�I 3uj3NcCq3Iw I�a<3a ,RRI0RsN
q3IR,Cjw R8 �UUaRuCm�j3Iw ๣��� K�hY ?3a3. � m�uCmnm 8Ra
[z R8 ���๭��џա s�c m3�cna30 sCjh Encj � mCNRa ,h�N<3 R8 jh3
\n3N,h ~3I0 �N0 � cC<NC~,�Nj U3a8Ram�N,3 a30n,jCRN ,RnI0
$3 m3�cna30 8Ra jh3 ,naq3 a3,Ra030 �8j3a jh3 ~acj \n3N,h R8
jh3 ,�qCjwY
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7C<na3 k- MRam�ICy30 c3NcRa <aRnU a3�0CN<c # �c � 8nN,jCRN
R8 jh3 j3mU3a�jna3Y Th3 a3�0CN<c �a3 NRam�ICy30 $w jh3
�q3a�<30 m�<N3jC, �nu $38Ra3 jh3 T, ja�NcCjCRN #MCY TR
mCNCmCy3 jh3 cja�w CmU�,j $w � U�ajC�IIw cnU3a,RN0n,jCN<
,�qCjw jh3 a3,Ra030 c�mUI3c CN jh3 a�N<3 8aRm ���� K 0RsN
jR ���� K s3a3 nc30Y � �nu R8 �� T s�c �UUIC30 jR CmUaRq3
jh3 bM` �N0 jR RU3a�j3 jh3 cwcj3m CN � 03~N30 3NqCaRNm3NjY

�N�IR< jR jh3 mC0AT $�G3 cjn0C3c �j 7M�H )f* � 03,a3�c3 R8
jh3 #��a033NACRRU3aAb,hC3{3a a3cCcj�N,3 `#Cb �c � 8nN,jCRN
R8 2�,, s�c R$c3aq30 CN jh3 a�N<3 nU jR �� MV�mY ThCc 03A
,a3�c3 R8 `#Cb RaC<CN�j3c jh3 �NjCA[AcIRU3 $3h�qCRa 0naCN<
�II j3cjc sCjhRnj �N �UUIC30 �nu )f*Y ?3a3 `#Cb s�c �UUaRuA
Cm�j30 $w cn$cja�,jCN< `c �j � K 8aRm jh3 cna8�,3 a3cCcj�N,3
�j ��� KY 7Ra $Rjh j3mU3a�jna3c `c s�c R$j�CN30 8aRm jh3
[z �N0 jh3 <3Rm3jaC, 8�,jRa ; <Cq3N $w jh3 ,�qCjw 03cC<N $w-

ǌ֭ � ǁ
ǋա

VlW

nN03a jh3 <3N3a�I �ccnmUjCRN R8 � hRmR<3N3Rnc 0CcjaC$nA
jCRN R8 `cY /n3 jR �N CNhRmR<3N3Rnc �nu �UUIC30 $w jh3
8Ra jh3 �UUIC,�jCRN ,RmU�a�jCq3Iw cm�II ?C �N0 jh3 ?Cȕc
,3Nj3a URCNj R{c3j. b Cc NRj <Cq3N 8Ra ,�qCjw ,RmUa3h3NcCq3
U3a8Ram�N,3 ,RmU�aCcRNcY
bCN,3 jh3 ,�qCjw RNIw a3�,h30 � \n3N,h ~3I0 R8 �� MV�m
�N0 ~3I0 3mCccCRN s�c C03NjC~30 �$Rq3 �� MV�m Cj s�c
hC<h Ua3ccna3 aCNc30 �8j3a jh3 j3cj c3aC3c �N0 chRs30 �N CNA
,a3�c30 \n3N,h ~3I0 R8 �� MV�m sCjh NR ~3I0 3mCccCRN �c

s3II �c � cC<NC~,�NjIw 3Nh�N,30 [z R8 ��� MV�m 0naCN< �
a3j3cjY

SYSTEM REVISION
TR 3N�$I3 �N �,jCq3 �nu ,�N,3II�jCRN nN03a jh3 �ccnmUA

jCRN R8 � hRmR<3N3Rnc cja�w �nu. � c3j R8 jha33 ?3ImhRIjy
,RCIc sCjh �N 3uj3N030 CNN3a 0C�m3j3a R8 ��� mm �IIRsCN< �
cwmm3jaC,�I �cc3m$Iw jR jh3 ,�qCjw sCII $3 nc30 jR ,�N,3I jh3
m�<N3jC, �nu R8 3�,h cU�jC�I �uCcY �8j3a jh3 h3a3 �N�Iwy30
j3cj c3aC3c. jh3 c3NcRa $R�a0c nN03as3Nj � a3qCcCRN jR CmUaRq3
jh3 �,,na�,w R8 jh3 a3I�jCq3 c3NcRa ,�IC$a�jCRNY #38Ra3. jh3
c3NcRa hRncCN< CN,In030 j3cj ,RCIc nc30 jR CN0n,3 � m�<N3jC,
a383a3N,3 �nu 8Ra ,�IC$a�jCRN s3a3 �II ,RNN3,j30 CN c3aC3cY
CRNc3\n3NjIw. � j3cj ,naa3Nj 0aCq3N jR jh3 c3aC3c I3�0 jR �N
�Ij3a30 �nu jhaRn<h c3NcRac CN qC,CNCjw �N0 �N nNN3,3cc�aw
IRcc R8 ,�IC$a�jCRN �,,na�,wY TR a30n,3 jhCc cja�w CmU�,j. jh3
,RCI c3aC3c h�c $33N c3U�a�j30 CNjR jha33 CN03U3N03Nj �N0
�Ij3aN�jCN< 0aCq3N ICN3c 8Ra 3�,h cU�jC�I �uCc CN jh3 N3s $R�a0
03cC<NY

CONCLUSION
� N3s �UUaR�,h R8 � m�<N3jRm3jaC, m�UUCN< cwcj3m jR

3N�$I3 hC<h a3cRInjCRN cU�jC�I m�<N3jC, �nu m3�cna3m3Njc
�IRN< jh3 Rnj3a cna8�,3 R8 SYk ;?y T2bH�ATwU3 ,�qCjC3c
h�c $33N 03q3IRU30 �j /2bvY �8j3a � ~acj cn,,3cc8nI U3aA
8Ram�N,3 j3cj ):*. � UaRjRjwU3 ,�a0 c3j R8 jh3 cwcj3m s�c
nc30 jR cjn0w jh3 �nu 3uUnIcCRN ,h�a�,j3aCcjC,c R8 jh3 j3cj
,�qCjw S/2O �8j3a jha33 hRna m?V ��� ๷C 8naN�,3 ja3�jm3Nj
VmC0AT 8naN�,3 $�G3 )9*W CN 03U3N03N,3 R8 jh3 ,RRI0RsN
q3IR,CjwY BN03U3N03Nj R8 jh3 ,hRc3N ,RRI0RsN q3IR,Cjw NR
cC<NC~,�Nj CmU�,j RN jh3 [z qc 2�,, U3a8Ram�N,3 ,RnI0 $3
m3�cna30 CN jh3 a�N<3 8aRm ๣� K�h jR ๣�� K�hY �IcR NR
U3a8Ram�N,3 a30n,jCRN ,RnI0 $3 R$c3aq30 8Ra jh3 [z qc 2�,,
,naq3 a3,Ra030 �8j3a jh3 ~acj \n3N,hY BN0330. Cj ,RnI0 $3
chRsN. jh�j �Ia3�0w 8Ra jh3 I�a<3a nc30 ,RRI0RsN q3IR,Cjw
V๣�� K�hW �� � R8 jh3 �nu s�c NRj 3uU3II30 8aRm jh3 ,�qCjw
,3II �N0 �� � CN ,�c3 R8 jh3 IRs3a ,RRI0RsN q3IR,CjwY CRNc3A
\n3NjIw. jh3 ,�qCjw s�c �Ia3�0w �ImRcj c�jna�j30 �j jh3 I�a<3a
q3IR,Cjw shC,h Cc jh3 a3�cRN 8Ra jh3 03c,aC$30 [z qc 2�,,
U3a8Ram�N,3Y �N�IR< jR 8Ram3a cjn0C3c �j 7M�H �N0 K2K.
0naCN< �II j3cjc sCjhRnj �N �UUIC30 �nu jh3 �NjCA[AcIRU3 Uh3A
NRm3NRN ,�nc30 $w � 03,a3�cCN< #�a033NACRRU3aAb,hC3{3a
a3cCcj�N,3 s�c R$c3aq30Y
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