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Design of electromagnetic-free heating system for alkali metal
atom gas chamber in atomic magnetometer
GUO Ii, LI Ziyan, KANG Xiangyu, DING Sitong, LI Yang

(School of Optical Electrical and Computer Engineering, University of Shanghai for Science and Technology,
Shanghai 200093, China)

[ Abstract] The temperature control of the atomic gas chamber is one of the key technologies of the ultra— high — sensitivity
instrument atomic magnetometer. In this paper, in order to solve the problem of excessive magnetic noise in the existing atomic gas
chamber electric heating of the atomic magnetometer, a special wiring heating plate is designed. Use currents of equal size and
opposite directions in adjacent heating wires to offset the magnetic field interference generated by the heating wires as much as
possible. The heat generated by the heating film is transferred to the gas chamber through the cylindrical heating structure. The error
between the temperature of the gas chamber and the design temperature is less than 0.1 C. At the same time, the magnetic field
interference generated by the heating film of the double-layer structure is significantly less than that of the single—layer structure. It

has obvious help to improve the performance of the atomic magnetometer.
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Fig. 1 Block diagram of system structure
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Fig. 2 Physical drawing of heating structure

425
mm 10 20 425
0
-10
-20
10
424
mm
-10
; -10
¥ - 0
mm 10 423

B3 BEEmMSEmRGEE

Fig. 3 Oven and gas chamber heating simulation diagram
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Fig. 4  Schematic diagram of the magnetic field generated by

parallel wires in space
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Fig. 5 Schematic diagram of double-layer heatingfilm
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Fig. 6 Picture of double-layer heating film
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Fig. 7 Schematic diagram of voltage generation circuit
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Fig. 8 DC to AC circuit schematic diagram
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Fig. 9 Schematic diagram of AC heating of heating film
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Fig. 10 The heating curve
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Fig. 11  Comparison of detection light output during heating of

single and double heating films
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