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Fig.1. Configuration of the experiment. The distance
between the 8mm sphere water-phantom and the
loop coil (20 cm in diameter) was 89 cm.

90° measurement

 50~200ms

Fig.2. The pulse sequence used for measuring the
change of magnetic field at the phantom. Amplitude
and phase of the signal was measured 50, 100, 150,
and 200 ms after the 90 degree pulse.
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Fig.3. Time dependence of amplitude and phase of
NMR signal observed 200 ms after the 90 degree
pulse. The repetition time was 1 s. Though a large
amplitude change was observed, no evident phase
change was observed.
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Fig.4. Variation of phase fluctuation against time.
Black and white circles are results for FID and
spin-echo signals.
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Fig.5. Time dependence of amplitude and phase of
NMR signal observed 50 ms after the 90 degree pulse
when 2A coil current was switched reperatedly on
and off in 32 s intervals. Though a large phase change
was obsereved, the amplitude variation was very
small.
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Fig.6. Time dependence of amplitude and phase of
NMR signal observed 50 ms after the 90 degree pulse
when a large iron liquid-nitrogen vessel was
repeatedly put close to the ImT line of the supercon-
ducting magnet. Large changes were observed in
both amplitude and phase.
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Fig.7. Distribution of the magnetic field along z-axis
calculated in the finite solenoid (18.2 cm in diameter
and 45.6 cm in length).

432

akrixb,

UED &Sz, Moz s 2885 L,
BN DOERIC L > TIESNBHED, &b
WAWTIRZERNCE—TH D5E1F, s
DEHFIY T L 50, FRUADOBEITIL,
— NI IZE Tz id e S ERTFREEN S,
LirL7Zzeh s, MR BEAIE, BEERNO»ED
JEWEEE DRSS 2 FEEC I —12 3 5 L D i BYE
EINTWE 0, FEHERC L 20513, WA
NTE»EDH—ThHs LFINS,

UEOFEEHERT 21012, EBTHW
BB DR EE D 590 S BEE a4 LD
KEXEZEHL, ZOaf vk, Barrs¥olr
LIZEREY LV /AR (EE182m, £X 456
cm) TITBLL, BRI HIT 250 D&
#{Tolz, Fig. Tz DfERZRT, ZOBES
Rwa b, SRS ZZENC ST 3 5 A N OGS
ODEE % E T2 M TES, bbb, zH
MO — L EEIS I LT, a4 Vo
BOW TR SN 2SS OEEIZ, T onZ
BIESS L I AT, KRESI3HI3.6%TH B,
I, BAEOFLICB T 28, RN O
WS OFHEL D bR 36% BN EICLBHD
Ths.

EROBLREMAOBE I, BREY V.
1 FOHE LD bHLHEORE % 5—12 3 5
BEIDRENTVWBEDT, Y=V ROFIEKIEH -
EEWZELBEZONS, LerLess, Hul
RO I —TH 2 b DD, FETEIE, B
REY VA NLD HE—EBNENHEHE 2
5hblcd, —HZTFHNIETRARETH S, L
L5, MR THWS W ABEER AR
WTIE, ZOH—EROKS S 20 5HL
T, DEDVEBOY— VR ORENEHFTCEZ Y
DEEZHND,

EZAT, LoFEmrosbb»B L1,
RO D 2 WHEEEL, Tabb, F
R DZEMAE % b - TS bt LT g,
BG4 VITERE Y — 0V N OB IE2w
EWEZoND, T2k 2, BAEB X OEIR



IMER IS 2B D IS HES ~ D

FHENZBE L CHFR A BIRE 3 A Vi, —IROE
ECREE T SNtz & 2121E, BIEEa A4 VI3,
L Y=V ROERER W BT
bHb, TOXIT, EEEICTE SR E)
W%, ISR N ORGSO AFRICK &
BEEREZLIEELIOND,

2) FEBHER O

HIfiOEZRIC X D, ERICE— RS E
X, PREDY—VRNENRS ZEPEIFFENS,
-7, Fig.4 T8HHIEN, 0.013mGrms D&
S N SRS A B X, SN ORGGZ BN
YV RENRERICIB LD EHEHIE NS,
WwolFS, Fig.3 & Fig.6 TRENT:, HEELE)
12 U THESS AL DB S K & v kv 5 SR
1, ZEMIC R EENIE Y — L N &b
B, ARSI IEY -V RS nEnId%)
RICKVBERTE 3,

&£ 2 AT, Fig. b Wmaniz)v—7a4 VO
BACH T 2 I0ENE, V— 734 VORI ED,
AN IR D —3 CEAT B L 2 EE TS
ZEWEVEHBETES, Thbb, BaRNONL—
T A VISEGEEE T, R IR 7o o REA
REHORIE%E L, OEBOBHRIC LD FHE
BRIZIZIZRE SN, BATLO7 7> b A
BT, »FoNAE OGS LD bFFE
BRI L AREEDIE S WL 2> T, hiFsh
TR L VM AR OSSN RET S, v Z
EThHDH, ZORBHEEOEENL, Hf & FEk
Wz, BEEAERREY VA4 R EIMLT
HETLE, P ONHHEE S ARTRE &
WBH16.1% %D, ERRE L —H L EDE
sz, EEOBGEE A VIFEREY V /A
REZRE B0, OB IHMERVEED
EENTWEY, ZORBEIL, FEEFEROMBMR
BEERIEL\Z & 2R LTV 5,

3) ERARAE MR BT 2RI Y — v REhE

KFFETIT- 2B E UL EDEZIL, WA
Y=V RO WEBEEHACET 20D TH>
7o, Eo THRA MR IZBEWTH, Ry —)
R Db OB L TIRREBEOERDE D LD

bOEEbNE, LaLi»ns, I|[AE, Bk
TV SRR OBEEHIA D% X, $#k3—
I WL Fr e ag ML AR Y — IV R
PIThNTnwb7z9, 206 DEAIZBT 5%
BRVETHS S,

59, #ha—r 2HOIBEERAICBWT
i, Y=V NIZHAWwSNTWBSERIE, bl
D7 D EREGRITHER SN TW S 720, WM
TR X A/ANE <, S0 & OB
By — R, HF DR TIZRVLATRE
WD 5, LrLaBe, TN THHEER
HR1 IR OREVWEELNEZDT, 48
DEENES % B B TEERINL, BEEa 4 v~
DEERSORARFE S TEE 2RO D LA
bhd, ZLT, 3a—272L>TRNENTC
BREREA W RA L THERY, BEEa A v0
FEEBRICLIDFr LI NZbDEEDN
b, koT, $k3 — 7 2Eo HBEEE I,
I— 7 BBV S DITHART, SERORRZE
O L Tl D3R L S EB R ERT E 2
boERbNnD,

WolEd, Frreradf vERWEERY—
WRIBOWTIE, RO LD 2EHELEENEE
T2, Tabb, SEH» 0 OEEBESED, A4
A4 NVDEEGEER TR ST oL &,
AA A4 N TIIFEER IO OBER R S
FTEIEFENBD, Frrlad VO IT
BRS T HMRICEEBRSE ST onb e, Fv
YENIANVIZBOWTRIEAEDER 2 LT X
SHEEBEBMIITNG, £ 25D, A vaA
VEFy Va4 VIEETICERINTWS
72DY, FEERETND ZENTE RS,
ERIZ, oD a4 VEORKERRES AR Y
WEo>THED T EFEBERIITENZ DD LR
LNBOT, —MISERESS Z EIFEL W
D3, V= N R WBLRERE S, #F—
7 2R U IGBEERAC R T, RS
B9 % ¥ — )V F ORI IZSE 2 AR E 2
5N5.

UED XSz, chEzTMR B 28BEE

433



HugEEsE 2813% 85 (1993)

WA DRER S — v R g, SR OREEDORE &
WIBEDADSHERINT E 208, SERORE
BEEPODEELWIBANS LEET L
ERbLbDEBbhd, &I, REEA
YOO H 5T a—RHEORVWART I I
X BIUBEREA X —Y v I ricBL TR, HE
WS OREEIIFCTRIRTH S, £z, Bk
WL ODPDONERTHEBEINTWS L)1, &
RO EATIE G X IR EYEE A A B DR
BREGPEHI S, MHOMSHMES, MRT
BERTELWEECEET 2 2 L oW
%3, o7, MROERIZHE, 20X 73S
B OHBRISE IS MR 25%E T 2548b
EiNLTWw tBbhdized, 0L uietix
SHETEIIEEERLBOLEDNS,

97U

EE - BESTEC & 5 T, SR S DRBEE
B2, BEENAOLRRHSE NS 2 2 B8R
L7, Z0O8ER, MR TRV STV 3BT
BRI, SNEOMSGEEN 2 D v — IV R T

LZENTRBEENT, LrLahs, BEOA
BRI L Tide < ¥ — v R ORIRIF R W 2
EMEERTHRER SN, $h, $ha—I0Fy
YenvaAd rERWzRVT7 v —)v REIOEEE
HEAWELTERL, 72774 7Y —)V N
WRIZBWTIE, NIEERSGSH E VI HH
SNBWHREENE 2 sz,

X B

1) Davies FJ, Elliot RT, and Hawksworth DG : A
2-Tesla active shield magnet for whole body
imaging and spectroscopy. IEEE Trans Mag, 27 :
1677-1680, 1991.

2) BEWERE, BEM—, BR X & BR, &0
B—, FEREFR], L% BEEAENC X A&
DOfERT. HELERE, 8 (S-1) : 81, 1988.

3) INE W AR & 7 oFHElE. BME, 2 : 651-
659, 1988.

4) 200/89 superconducting magnet system assem-
bly and commissioning manual. Oxford Instru-
ments, 1989.

5) MITAIE, BEX A HETAMASEERITOMR
ERBEER., FEH, EMCJ91-29 @ 43-49. 1991.

Effects of External Magnetic Disturbances on Resonance Field

Katsumi KOSE

Institute of Applied Physics, University of Tsukuba
Tsukuba City, 305

Effects of external magnetic disturbances on resonance field in a superconducting magnet
were studied by an experiment and a numerical calculation. Magnetic shielding against external
spatially-homogeneous magnetic field change due to indueced superconducting current was
observed to be effective. Magnetic shielding against spatially-inhomogeneous field change was
not effective. Magnetic shielding against external magnetic disturbances in self-shielded super-
conducting magnets was speculated to be more effective in iron-yoke type magnets than in
actively shielded magnets.
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