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Table 1. Characteristics of Helmholtz coils for Earth magnetic field compensation

Helmholtz coil for dc EMF Helmholtz coil for
time varying EMF
type direction effective diameter coil turns coil constant coil turns coil constant
(cm) (turn) (nT/mA) (turn) (nT/mA)

Vertical 196 180 161.3 - -

Large E-W 174 184 184.2 36 36.53
N-S 150 180 2174 - -
Vertical 98 94 161.3 - -

Small E-W 86 90 184.2 18 36.53
N-S 74 92 2174 - -
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Fig. 1. Schematic diagram of the DC EMF compensation system.
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Fig. 2. Schematic diagram of time varying EMF compensation
system.
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Fig. 3. Time varying EMF variation and compensation for 1
hour.
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Fig. 4. Schematic diagram of solenoid.
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Fig. 5. Block diagram of single-current and multi-layer solenoid.
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The magnetic field standard below 1 mT with the resolution of 0.26 nT has been established. Earth magnetic field (EMF)
is compensated automatically down to 0.1 nT/10 min. by a closed feedback system with Cs optical pumping magnetometer
and 3-axis Helmholtz coils in nonmagnetic facilities. A multi-layer precision solenoid with the optimized single-current
method generates the uniform magnetic field better than 1.0x1077 within + 1 cm region at its center. The coil constant of
solenoid determined from Helium optical pumping magnetometer is 1.231 058 9 mT/A, and temperature coefficient is 0.38
nT/°C. This standard system is used for calibration of low field magnetometers and testing relates to low field.



