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Abstract

Accurate measurement of magnetic field intensity produced by super conducting
magnet is important for Gyrotron operation. Usually the value calculated from coil
current and winding date is used. However, the calculated value may be deviated from
the measurement value because of the effects from magnetic material or hysteresis of
super conducting coils. There are several measurement methods. Gauss meter using a
hall element is the most common way. However its accuracy is restricted to several %.
We have carried out measurment of the magnetic field intensity by using Electron Spin
Resonance (ESR) spectroscopy for DPPH powder sample. We have fabricated XYZ
stage for measurement of the field distribution. The measrement system was applied for
a 15 T L-He free superconducting magnet. As a result, we can maeasure the magnetic

field intensy with significant figures over than 5.
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b5,
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Do WIEREEE, SCIROERELENE, HAZEELD, FEBEKTFST 5, £ 2
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B SEREHI AR T, B2 Fd LB 2T « 7 7 ¥ —Chiti#, 72 7 CHEE
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JEME (T H N~V TF A —H) sk, T VXN~ TF A =X OFEL, eI E S
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# 51 [ZHBONEEZ B S TEROM R ZRT, 22T, X, ¥, Z [FEEAN6D
N, FI3OEEEEE, B3 Q-6) bR SN DM E, 7 (B IXERICERR
IhpENE, B (ER) XERICEREINLIMGRELENENLLOT, (Lo Idr—
TNVERE (A F—DRWE))  BIGER) I, EAKE L RIF ERETRE N
BRI Z L AR, R (2-6) 20 B XD R IE & BES LR SR 3 (Co. JASTEC) 70 &
H SN DS, K 0.5 $DZE(EBSL DT NERELY REWV)RHDHZ L
BahoTe, B/IEBRICERT S EX, YHRIZTNTHMEITIZE A EZEI LRV,
ZHMTIZ108I U A— MATHTHIREITK 0. 1%LNELLRNWZ LRG0 D,

5-2 WEIHIREE DRGSR 5 [ BEAR (71

F 5-2THREEEIC L D 2T U L ZA~DEEIC O TR ERE RS, £
DI T (V), 2(WMIFEIBOBEV B I ORDY (M 8), FLiB1 (A), 20 TR 1 V),
2(V) & 12.0151 5 GEIEI 35 AT P HX )L~ )L F A —HEE 2.912 Vs bHE ) Lz
fiti, BIFR(2-6) DRI SN DBIGHHRE, o 1L /(G5 143615 2)/2) TH 5, B
FROIHEA 4. 004 ORFLISL OB o 13 0. 12555 TH D DK LT 4.00 A ORFIX_EH K
0. 12551, TPRERE 0.12560 & EH 5 55 0.0005 DZENRH D (B AT U AR D54,
FRAFRHIIBHSGC R D L E A/ VERDPREWVWHIZVT 570 o /NS 2fEIC
%, —H FRRIINCaA VERITNEL< DD T o IRERMEICRD, )

Fhra, 4 L 7,7 EIEARDE, LBHGEMAE DRG] Lz b O L i (167)
MBERBI LD LTI, BB ERSND, UL, EBRS LERS &kt
NLHEFEBRS TIIE AT U U RTAZT bRV, EBR8 I AT U U ANdH
D 89 BAERP B,

* B (R4 ~FBR6) TITER 1~ER 3 L TOMEL/NEALLT 5 Hix T
UEKENE LNz, 2L, FBEERRWC 2R, £72E S ROEABESHRER
WA Ch D EBEXBND, MIGRTLEED 4. 004 DRFLIAAORE o X 0. 12555 TH

DIZxF LT 4.00 A ORI ESKF 0.12551, FREERF 0. 12560 & &5 5 4 0. 0005 O
EZNDDH(E ATV ANRDL5E, EARHIEEHSG IR D & Eaf VERBKE N
HEr 7 "2 o VNS REI D, —FH FRERIZYCas vERITNES <25
DT o EREREICRD, )

119



it 5 [

FEHR 1 0A—>35A, 400A/min  FEHR1°35A—>0A, -4.00 A/min
Fr 2 0A—35A, 200A/min  EBR1°35A—>0A, -2.00 A/min
FEHR 3 0A—35A, 1.00A/min  FEER1°35A—>0A, -1.00A/min
*EHR4 0A—>35A, 400A/min  FEER1°35A >0A, -4.00 A/min
*EERS5 0A—>35A, 2.00A/min  FEER1°35A—>0A, -2.00 A/min
*FEERG6 0A—>35A, 1.00A/min  FEHR1°35A >0A, -1.00 A/min
B 7 0A —30A, 4.00A/min 30 A — 120.087 A, 4.00 A/min
F2BR 7° 120.087 A —> 35 A -4.00 A/min 35A—0A. -4.00 A/min
FEEr 8 0A—30A 2.00A/min 30A —>35A, 2.00 A/min

30A —>35A  4.00 A/min
FEER 8 120.087 A —>35A  4.00 A/min

35A—>0A, -2.00 A/min

* R 4~6 13325k 1 ~ 3 OFINELHEN D H120DITAT» T2,

7% 5-1 R iR I E
E&-, 0.005T/min

1(% B(’%E I=EaY, I=Eay I=EaY,
X(mm) Y(mm) Z(mm) Lo(GHz) f(GHz) B(T) FOA) BT B/(EIR) B (BIR)/I(EIR)
0.00 000 3.03 10.74786 119.2265 4.25158 33.85500 4.22880 0.12558 0.12491
542 0.00 3.03 10.74828 119.2311 4.25174 33.85100 4.22830 0.12560 0.12491
-5.68  0.00  3.03 10.74859 119.2345 4.25186 33.85600 4.22890 0.12559 0.12491
0.00 942  3.03 10.74865 119.2352 4.25189 33.84900 4.22800 0.12561 0.12491
0.00 -4.18 3.03 10.74869 119.2356 4.25190 33.85500 4.22880 0.12559 0.12491
0.00  0.00 16.23 10.74870 119.2357 4.25191 33.93000 4.23810 0.12531 0.12491
0.00  0.00 -13.77 10.74877 119.2365 4.25193 33.90000 4.23450 0.12543 0.12491
0.00 0.00 6.06 10.74877 119.2365 4.25193 33.86700 4.23030 0.12555 0.12491

Fhr4, 47 & 7,7 AL E, WBHIGE NSRRI LT b O L@y (15T)
MORIILIZb D E T, EWITEN ER50n5, Lovl, EB8 L3RS %l
RLEEBRS T AT UV AFTRZIT bawvas, F5 S
D X0 RRRP LN,

“YWie AT Y AR D
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* PR SEER (SRR 4 —~ 28R 6) TITHERR 1~RR 3 T TORE L/IERLT 5 HrE TH
UHERSELNTE, ZiuE, BBMERRNZ L Z2/RL, £72E S RGOSR EEH]

EILANTHDEEZEZDBND,

# 5-2 Wibtwn

B

35.00A—2.913V X,Y,Z=0, 0, 6.06

Ry et e e S LT TN
FEER1  0-35A 400 2819 2.820 33.871 33.883 10.74830 1311952 425175  0.12551
FER 1T 35-0A -4.00 2.817 2818 33.847 33.859 10.74830 1311932 425175  0.12560
FEER2  0-35A 200 2818 2819 33.859 33.871 10.74838 131295 425178  0.12555
FEBR 2 35—-0A  -2.00 2818 2819 33.859 33.871 10.74838 1312922 425178  0.12555
FZER3  0-35A  1.00 2818 2.819 33.859 33.871 10.74812 1219932 425168 0.12555
FBR 3 35-0A  -1.00 2818 2819 33.859 33.871 10.74828 lgff 425174 0.12555
FEEBR4  0-35A 400 2819 2.820 33.871 33.883 10.74849 1313942 425182  0.12551
FER 4 35-0A -4.00 2.818 2819 33.859 33.871 10.74849 1313942 425182  0.12555
FZBR S5  0-35A 200 2818 2819 33.859 33.871 10.74849 131;”42 425182 0.12555
FEBRS  35-0A  -2.00 2818 2819 33.859 33.871 10.74849 1313942 425182  0.12555
FZER6  0—-35A  1.00 2.818 2.819 33.859 33.871 10.74865 1315922 425189  0.12556
FZBR 6 35-0A  -1.00 2818 2819 33.859 33.871 10.74865 131;’22 425189  0.12556
FEBR7  0-30A  4.00
FEBR 7 30_’120'087 400 2819 25820 33.871 33.883 10.74801 12189i2 425164 0.12550
— 120.0i7—>35 400
FEBRT  35-0A 400 2817 2818 33.847 33.859 10.74763 12139§2 425149  0.12559
EES  0-30A  4.00
FEER 8  30-35A 200 2.818 2819 33.859 33.871 10.74758 1213942 425147 0.12554
— 35—>1§0.087 4.00
e 120.017—»35 400
FBR S 35-0A  -2.00 2817 2818 33.847 33.859 10.74767 121242 425150 0.12559
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- ESR 43t % A T RES R I TE & 1T o 7o, RESRTRIENIE 21T o 7o fE R, EIRE=4
—ICERR S DG IREE & E D DR D T BEGIREIZITA 0.5% DENEL D Z LN
MR TE T, B AT U v RAZBWTIRIEE 4.00 LV BEWHEORAIZITE
ATV VAFENE WO FERNBE LN, E S RANEH WS RERIE LT v A
A—=ZOHE LD b LV @REERESREEMTADERTH L L E2 5L RE
BFoii,

255 3CHk
[1/hi BE—RR & TEfam) 2R (1968)
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