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Measurement of Magnetic Field Intensity  
by Using Electron-Spin Resonance 
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Research Center for Development of Far-Infrared Region, University of Fukui, 
 Fukui 910-8507, Japan 

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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(Electron Spin Resonance spectroscopy) 
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  0 A  35 A,  4.00 A/min    ’ 35 A  0 A,  -4.00 A/min 

    0 A  35 A,  2.00 A/min    ’ 35 A  0 A,  -2.00 A/min 

    0 A  35 A,  1.00 A/min    ’ 35 A  0 A,  -1.00 A/min 

  0 A  35 A,  4.00 A/min    ’ 35 A  0 A,  -4.00 A/min 

  0 A  35 A,  2.00 A/min    ’ 35 A  0 A,  -2.00 A/min 

  0 A  35 A,  1.00 A/min    ’ 35 A  0 A,  -1.00 A/min 

    0 A  30 A,  4.00 A/min     30 A  120.087 A,  4.00 A/min 

7‘   120.087 A  35 A  -4.00 A/min,    35 A  0 A,  -4.00 A/min 

    0 A  30 A  2.00 A/min,    30 A  35 A,  2.00 A/min 

30 A  35 A  4.00 A/min 

8‘   120.087 A  35 A  4.00 A/min,     35 A  0 A,  -2.00 A/min 

4 6

, 0.005T/min

X(mm) Y(mm) Z(mm) Lo(GHz) f (GHz) B(T) I(
)(A)

B(
)(T) B/I( ) B ( )/I( )

0.00 0.00 3.03 10.74786 119.2265 4.25158 33.85500 4.22880 0.12558 0.12491
5.42 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 9.42 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
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35.00A 2.913V X,Y,Z=0, 0, 6.06 

I( ) A/min
1

(V)
2

(V)
1

(A)
2

(A) Lo(GHz) f
(GHz) B (T) (T/A)

1 0 35A 4.00 2.819 2.820 33.871 33.883 10.74830 119.2
313 4.25175 0.12551

1’ 35 0A -4.00 2.817 2.818 33.847 33.859 10.74830 119.2
313 4.25175 0.12560

2 0 35A 2.00 2.818 2.819 33.859 33.871 10.74838 119.2
322 4.25178 0.12555

2’ 35 0A -2.00 2.818 2.819 33.859 33.871 10.74838 119.2
322 4.25178 0.12555

3 0 35A 1.00 2.818 2.819 33.859 33.871 10.74812 119.2
293 4.25168 0.12555

3’ 35 0A -1.00 2.818 2.819 33.859 33.871 10.74828 119.2
311 4.25174 0.12555

4 0 35A 4.00 2.819 2.820 33.871 33.883 10.74849 119.2
334 4.25182 0.12551

4’ 35 0A -4.00 2.818 2.819 33.859 33.871 10.74849 119.2
334 4.25182 0.12555

5 0 35A 2.00 2.818 2.819 33.859 33.871 10.74849 119.2
334 4.25182 0.12555

5’ 35 0A -2.00 2.818 2.819 33.859 33.871 10.74849 119.2
334 4.25182 0.12555

6 0 35A 1.00 2.818 2.819 33.859 33.871 10.74865 119.2
352 4.25189 0.12556

6’ 35 0A -1.00 2.818 2.819 33.859 33.871 10.74865 119.2
352 4.25189 0.12556

7 0 30A 4.00

7 30 120.087
A 4.00 2.819 2.820 33.871 33.883 10.74801 119.2

281 4.25164 0.12550

7’ 120.087 35
A -4.00

7’ 35 0A -4.00 2.817 2.818 33.847 33.859 10.74763 119.2
239 4.25149 0.12559

8 0 30A 4.00

8 30 35A 2.00 2.818 2.819 33.859 33.871 10.74758 119.2
234 4.25147 0.12554

8 35 120.087
A 4.00

8’ 120.087 35
A -4.00

8’ 35 0A -2.00 2.817 2.818 33.847 33.859 10.74767 119.2
244 4.25150 0.12559
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