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Experimental Investigation on Backward Scattering Characteristic
in SF; Pumped by a KrF Laser
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Abstract The characteristics of the backward scattering phenomena generated by the 81 cm™! bandwidth KrF laser pumping SFs
medium are explored. The spot patterns of the backward scattering light does not change with the pumping light spot, but its size is
enlarged with the increase of the focal length of the lens. There exists maximum for the pulse width and the energy of the scattering
light, which rise and then fall, with the rise of the gas pressure of the medium. The energy reflectivity is 1% ~3 % , and there exists
pulse width compression effect for the backward scattering light, related with gas pressure of the medium. With the focusing lens and
the medium pool replacing the back mirror, auto cavity-forming and laser output are realized.
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Fig.1 Experimental setup
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Fig.2 Pump beam spots and backward scattering beam spots pump laser spots are: (a) rotundity, (b) rectangle,

(c) abnormity, (d) hollow, (e) crow’ s-feet. The top line figures are backward scattering beam spots, and the

bottom line figures are pump laser spots
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Fig. 3 Pulse shapes of pump (a) and backward scattering light (b)
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Table 1 Sizes of backward scattering beam spots

corresponding to various lens focal lengths

Lens focal lengths /cm 3 5 8

Size of backward scattering

0.48 0. 65 1.10
beam spot /cm
Standard error /cm 0.020 0.023 0.015
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Fig. 4 Variation of pulse width of backward

scattering with gas pressure

HEHBEERERE N 422 m], BHREK R 3 cm B,
A8 SF, RIS JE (0. 8~1. 8 MPa), Wl 18 5 14 8
FtRE R IE 5 iR

2 :

2124 P=41.96 mJ

Q F=30 mm

> ¥ 1]

8 8

]

[

<]

el

£47

[

=

o

=l . . . : .
0.8 1.0 1.2 1.4 1.6 1.8

Pressure /MPa

B 5 BRIt EESENEL
Fig.5 Variation of energy of backward scattering

beam with gas pressure
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