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Fig. 1 Schematic of a typical SERF magnetometer
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Fig. 2 Energy levels of alkali laser
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Table 1 Parameters of alkali lasers
5 DRI DRI/ ARlom! LE%
nm nm eI
K 770.11 766.70 57.7 99.557
Rb 794.98 780.25 237.9 98.147
Cs 894.59 852.35 554.1 95.278
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Table 2 Comparisons on the working conditions of alkali lasers and SERF atomic magne—tometers

4 I a2l TARIREE/C ERRUIETIN SCHR
180 80 kPa He [15]
K-DPAL
K 197 202 kPa He [16]
180 293 kPa ‘He, 8 kPa N, [3]
K-SERF
185 80 kPa He,20 kPa N, [6]
110~160 80 kPa CH. [17]
Rb-DPAL
Rb 135~200 202 kPa He, 12 kPa C,H; [18]
200 40 kPa He, 13 kPa N, [9]
Rb-SERF
188 101 kPa *He,0.8 kPa N, [10]
95~140 80 kPa CH, [19]
Cs—DPAL
c 95~160 70 kPa He, 10 kPa C,H, [20]
; 120 80 kPa ‘He, 6.6 kPa N, (1]
Cs—SERF
135 17 kPa N, [21]
*3 HASEKSHNRERFERNSHFE
Table 3 Parameters of impacts of several typical gases on Rb atoms
D, R TE NN i 4/ D2l
Ak 107" em’ 4107 e’ /107" cm’ o107 em’ .
A Q/10 em Qo107 em Qu/107 em Qw107 em (MHz-kPa")  ERS%/(MHz-kPa™)
N, 23 16 43 3+2 144.21 -46.62
CH, 42 30 <1 242 210.53 -66.62
C.Hs 77 57 6+3 58 211.29 -70.53
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Table 4 Comparison of alkali laser and laser diode in
pumping of SERF atomic magnetometers
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Prospects of diode pumped alkali lasers” application to the pumping
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Abstract

Since its central wavelength is exactly equal to that of alkali D, line without frequency stabilization, alkali laser is of great

potential in the spin—exchange relaxation free (SERF) atomic magnetometer. In this paper, the research developments of SERF atomic
magnetometers” pumping source and alkali lasers are presented. The qualifications of a good pumping source for SERF atomic
magnetometers are analyzed. And the prospects and the challenges for alkali lasers” application to the pumping of SERF atomic
magnetometer are also discussed.
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