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Fig. 1 Schematic diagram of the experimental
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NDF

PMT: photomultiplier tube; IF. interference filter; m: mirror; L:
lens; M: monochromator; BS: beam splitter; NDF: neutral density

filter. The inclination of the beam in the cell is exaggerated
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Fig.2  Absorption coefficient of the 6S,, — 6P;/, transition
measured for several powers Pss, of 852 nm radiation.
The frequency dispersion was calibrated by the trans-

mission peaks of the F-P interferometer
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Fig. 3 The velocity selective portions of the 6S;, and 6P;),
state populations created during the saturation of the
6S12,—>6P;), transition, plotted against applied Pss,
O: N(6P;/2)-from saturation measurement;
@ : N(6P;/2)-from kzg; measurement;
[J: N(6S)/2)-from saturation measurement;

M : N(6S)/2)-from k7s measurment

P 4 g2 T A RO R B 6Ps . 25 % 5 5 30k
PO Lo MR FR . PONTEARE T . WM BaRAAFTE. A
1895/1/895 - NGPK,Z /N/GPSV,Z ’ U\ &l ':F' CIRY % @J ’ )lﬁ i 2 L 5
6P BHHZ IWHBIE L C R

852 nm fluorescence intensity/a.u.

0 1 2 3
N(Py5)/10° cm™

Fig. 4 The intensity of the fluorescence emerging at the 6P;),

— 6S;, transition, plotted in dependence on the

N(6P;),)
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Effect of Saturation and Velocity Selective Population in 6S,,—>6P;),
Laser Excitation in Cs Vapor Mixed with Ar

LIU Jing" ?, ZHOU Heng-wei* *, ZHANG Guo-liang® * , DAI Kang®, SHEN Yi-fan**

1. School of Science, Xi’an Jiaotong University, Xi’an 710049, China

2. School of Physics, Xinjiang University, Urumgi 830046, China

3. College of Physics and Electronical Information, Yi Li Normal University, Yining 835000, China

Abstract The excited state population distribution created by 6S;,, —>6P;/, laser excitation in room temperature cesium vapor
mixed with Ar was quantitatively analyzed applying absorption and saturation spectroscopy. A simple method for the determina-
tion of the excited state population in a single excitation step based on the measurements of the saturated and unsaturated absorp-
tion coefficients was tested. When the line profile is nearly pure Doppler and the laser linewidth is much smaller than the inhomo-
geneous linewidth but comparable with homogeneous linewidth, the fraction N(w.) of the atoms in the ground state that are able
to absorb under inhomogeneous broadening conditions can be determined. The transmission of the medium in the center of the
Doppler envelope of the strong h. f. component of the CsD; line due to hyperfine pumping alone amounts to &5 %. The assump-
tion that has been made is that the lower-state hyperfine levels are populated in a statistical ratio. The absorption coefficients
were measured for a series of Pgs; powers between 20 W and 2.5 mW. The velocity selective population density in the 6P;
state was obtained. The population in the 6Ps/, level obtained from the saturation measurements was also determined by the ab-
sorption measurement of narrow spectral line from a Cs hollow cathode lamp. The agreement between the results obtained in
these two ways is very good. It was shown that 5% of the ground state population could be transferred to the first excited state
by pumping the Doppler broadened line with a single-mode narrow-band laser. The argon caused line broadening and therefore
increased the effective pumping rate in the first excitation step. The dependence of the 852 nm line fluorescence intensity was
plotted against the population in the 6P;/, level determined from the saturation absorption. This can serve as confirmation of the

reliability of the method used for the determination of the excited state population.
Keywords Laser spectroscopy; Saturated absorption; Velocity selective population; Cs vapor mixed with Ar
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