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The efficiency of the second harmonic generation of a copper vapor laser beam can be
improved by using anamorphic system for converging the laser beam into the nonlinear
crystal. We observed the beam pattern of the second harmonics in order to investigate the
mechanism of improvement. We found that the beam pattern strongly depends on the con-
verging optical system. The results were confirmed by the simulation based upon the non-
collinear interaction model. Using different anamorphic systems, we can change the beam
pattern of the second harmonics. The anamorphic converging is quite useful for the frequency

doubling of copper vapor lasers.
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Fig. 2 The experimental setup for the second
harmonic generation of a copper vapor laser.
“SP” means a spherical lens. “CD” means a
anamorphic optical system, which consists of
two cylindrical lens.

Table 1 The conversion efficiency vs. focal
length of spherical lens (a) and vs.anamor-
phic optical system (b).

(a)

Focal length SHG
(mm) efficiency (%)

200 6.2

300 7.1

400 8.4

500 6.8

(b)
Focal length Focal length SHG
for P-axis for V-axis efficiency

(mm) (mm) (%)
400 100 10.2
400 150 10.8
400 200 12.1
500 200 11.4
500 300 10.5
500 400 10.8
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Fig. 4 (a) The experimental results of the

beam pattern for V-axis. (b) The experimen-
tal results of the beam pattern for P-axis.
“SP 400(A)” is a spherical lens with the focus-
ing length of 400 mm. “SP 200(B)” is a spher-
ical lens with the focusing length of 200 mm.
“CD 400+200(C)” is a anamorphic system,
which consists of two cylindrical lenses with
the focusing length of 400 mm for P-axis and
200 mm for V-axis respectively.
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Fig. 5 The experimental results of the beam
pattern for P-axis in the cases of the limited
beam (-+---- ) and the not limited beam ( )
of the CVL for V-axis. (a) The spherical
lens with the focusing length of 400 mm. (SP
400(A)). (b) The anamorphic system, which
consists of two cylindrical lenses with the focus-
ing length of 400mm for P-axis and 200 mm
for V-axis respectively. (CD 4004200 (C))
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Fig. 6 The calculation results of the beam
pattern for P-axis. “SP 400(A)” is a spherical
lens with the focusing length of 400 mm. “SP
200(B)” is a spherical lens with the focusing
length of 200 mm. “CD 4004200 (C)” is a an-
amorphic system, which consists of two cylindri-
cal lenses with focusing length of 400 mm for
P-axis and 200 mm for V-axis respectively.
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