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Measurement of the Number Density of Alkali Atoms in
Gyroscope Cells
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Abstract: The alkali metal atoms are the components of the atomic source of the atom gyroscope.
The number density of alkali atoms is an important parameter to calculate the atomic gyroscope
performance. Based on the different absorption of alkali atoms to different laser detuning, a meth-
od to measure the atomic number density of alkali atoms by fitting the atomic absorption spectra of
alkali is proposed. Different from the previous methods based on absorption spectroscopy, this
scheme modifies the absorption spectrum fitting formula according to the actual experimental con-
ditions such as temperature and gas pressure, so as to improve the accuracy of the measurement
results. The measurement results are in good agreement with the theoretical calculation results,
with a deviation of only 1. 2 times. It is further applied to calibrate the actual temperature value of
alkali vapor in gyro cells.
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EIE 5 B ST B0 B B O (R B T 2 A
2 5 AR IR SR B ASE PR BB R T R ) R
BRI R ATRS | 5 2 A A T I W A B B BT
LA I 0L 45 B 09 B J i 1 K R O A AR
M

2 HERKENEREER FTHEENS
WL

2.1 KEIE

AR SC G 4 BB A LR B IR B AE AL
JE ISR H B AR T R B 2. NI 10mm A9 57 7
R EPBR T A B IR T Cs.ib A 400Torr ) N, |
5Torr By'* Xe 1 45Torr " Xe, MK A Hl 7]
i DBR 6 AF $E A9 852nm £k 4k ), SR FH —
Xof TR AR AR 5 A I TR R B TR
DN SEAL RE I 18], AR, BELAE Ry 00 PRk B TR A
FERET 0 2 OR U b4 R 15 <0 I R I AR Y0 L 7
0. 1CLIIN,

P2 iR T A 206 K s R A A P AR
JE BRI TR R B n FRGRL BE L R R RE TR A I ) P AR E
Jei o JE A AR A AR G Y 1 A5 A BELAEL DA TT 52 B A 4
J A, F O L P 2 AR AR PRI O AR 8Ol
o i HG S T B AR Ak e 2R B AR BOIR I O W i  Kr
JIT A WS AR A T 55 2 R B O R =k A7 4
G BRI 400 G 45 SR v A 0 43 J8 R B B

nkT 3830
loglo(mjf4l65*T (7)

| wmmmmRene |

| JBORRIEE F ey |

| AR (e 2 i T |

| a2 40053 |
I
| xwzpatrapasng |
H2 kKT

Fig. 2 Diagram of experimental process
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Fig. 4 OD and fit curve at 62°C measured by thermistor
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Fig. 5 Cs atomic number density as a function of

temperature measured by thermistor
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Fig. 6 The relation between the actual vapor temperature,
which is calculated by the number density of alkali atoms,

and the temperature measured by thermistor
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Fig. 7 Cs atomic number density as a function of

temperature after being calculated
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