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Lamp-based optically pumped Cesium magnetometer (CsOPM) is a kind of commercial quan-

tum magnetometers. In whatever military or civil magnetic field measurement, the practical opti-
cally pump magnetometer possesses a very important application value as well as prospect.

_ — This paper presents a portable lamp-pumped
Fmr—_— —_——— - and digital-locking cesium atomic magnetom-
ol RF'°°_“S_| I eter, including the probe of detecting Zeeman
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lamp [ iR | Photodiode of locking the Zeeman transition frequency
v |>DL'/ based on C8051F020 (shown in Fig. 1).
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Fig. 1: Schematic diagram of the probe of detecting fo=fp Lt f
Zeeman transition signal and the digital servo system E e
of locking the Zeeman transition frequency.

The probe is lamp-based and as compact as 17 cm
*6 cm * 6 cm in size'. The design of the servo
system is to use frequency switching (at two fre-
quencies) to create two corresponding voltages

Fig. 2: Digital-locking strategy based on frequency
switching between f, — f, and f, + f.. When the
voltages (V_ and V) are equal, the center of the
two frequencies shall be the Zeeman transition fre-

from the probe. When the voltages are equal, the
center of the two frequencies shall be the Zeeman
transition frequency (shown in Fig. 2). The strategy does NOT need the information of synchro-
nized clock, small signal modulation and phase discrimination, which means fewer feedback in-
formation and simpler processing are possibly enough to fulfill a better servo system. The meas-
urement of the magnetic field is experimentally realized with the sensitivity of about 40 pT/Hz"%.
The magnetometer is portable and highly compact with good sensitivity and possesses respecta-
ble potential of practical usage in the future.

quency f, .

"R. Y. Shi, Y. H. Wang, “Analysis of influence of RF power and buffer gas pressure on sensitivity of optically
pumped cesium magnetometer”, Chin. Phys. B, vol. 22, p. 100703, 2013.



	MAIN MENU
	Help
	Search
	Search Results
	Print
	Author Index
	Table of Contents


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.500 x 11.000 inches / 215.9 x 279.4 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20120516081844
       792.0000
       US Letter
       Blank
       612.0000
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

      
       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



