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Fig. 1 Mesure the beam radius using knife-dege ig. 2 Pump beam radius versus distance from the

technigque lens. The curve is a best fit of Eq. (1) to the
expermental data. F = 100 e¢m, M*= 5.32
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Fig. 4 Mesured energy threshold versus pressure Fig.5 Mesured energy of the first stokes versus
of Raman cell when F = 100 em. Curve 1 pressure of Raman cell. F = 100(2), 60
is a caleulated theory result of Eq. (6). (®). 30 cm(A). Pump energy is 55 m]

Curve 2 is calculated according to Ref. [ 7]
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Table 1. Beam quality of the first order Stokes (pump energy 1.20 m])

focus distance| M concept of | pressure of Hz | divergence angle | beam quality M? concept of
/em pump beam [/(101. 325 kPa) /mrad /dl the first stokes
8 2.12 19 29. 1
6 2.09 19 28.6
100 5.32
4 1. 86 17 25.5
2 1.97 18 26.9
8 1.25 14 24.2
6 1.28 14 23.5
60 3.98
2l 1.38 15 25.0
2 1. 06 12 20. 6
8 0.97 26 40. 4
6 0.99 27 41.3
30 11.25
5 0. 80 22 33.2
+ 0.73 20 31.0
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The Influence of Pump Beam Quality on Stimulated Raman Scattering
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Abstract The influence of pump beam quality on Raman generator at low pres—
sure is discussed. The experimental results of energy threshold, output energy
and beam divergence of the first Stokes are present. The quality of pump and the
first Stokes beam is analyzed using the M? concept. The energy threshold of the
first Stokes is calculated according to an approximate theory including the effect
of focused pump beam and beam quality. The results are compared with experi—
mants and theory in related references.

Key words beam quality, M’ concept, Raman generator.



