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The high harmonascs generation o the prescnbed mienaty spprovmation, akimg o account the harmonics reverse reachon on the hasic
wave phase m this paper 1 amalysed This approximation allows to take into account the smuitaneoushy effect of both phase musmatchang
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o be ose I drenpairve medmm.

The process of higher harmonics geperation s widely
uwsed m order to convert the frequency of coberency optical
radiation. The basic radiation frequency may be convert o
barmonics by using both the medmum with hugh order aoalin-
car susceptibilities [ 1.2] and cascade process [3-5].

A theoretical analysis of higher harmonics generation has
been camed out in the constant pump field approximation,
which doesnt take into account an effect of lnear losses of
interacting waves in medium to the harmosmics generation
efficiency.

The results of analysis of optical frequency conversion in
the constant pump intensity approximation are presented in
thes paper. Thns approxamanon takes into account the reverse
reachon of the excited wave w the phase of the exciting one
m contrast o the constant pump field approximation The
constant intensity approximation can be used for the analysis
of nonlinear conversion of optical frequencies in a dissipative
medium This afiows to take into account the
simuitaneowsly effect of the phase mismatch and losses to
occurring of the nonlinear process in medium.

We shall consider hagher harmonics generation in the con-
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tions for o-th harmonics [1] has the form
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where index 1" corresponds to the wave with the frequency
and “g"0 the harmonics with the - frequency
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sity approximation subject to the boundary conditions
A (2=0) =4,y A;(z=0)=0 for the intensity of ofB har-
moaics is grven by
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eration (g-3). Under phase matching conditions the offi-
ciency m;(ny=Iy/'1;2) s expressed by simpler formula
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When the losses in medium are equal, the results of the
constan! intensity approximation can be compared with the
resuits of both accurate calculations [1]
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The dependence of the third barmonic genemation <ff-
ciency on the losses in medium s shown infig | (cor- wve )
The resuits of the accurate calculation (curve 2) and the re-
‘sults of the constant field spproximation (curve 3) are also

~ plotted here for comparison. It can be seen that the resuits of

h_“} are almost same with the
resalts of the accurate calculation. However the result of the
constant field approximation differs greatly from that ob-
tained in the accurate calculation. From the comparisen it
follows, that sn account the losses in medium leads 10 de-
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Fig | Dependence of the third harmonic gencration offi-
cency on the lowses m medmm: | - i the constant m-
tennty spproumanon; 2 - for the acturate cabouls-
;3 - m the constant pump feld spproximation.

As in the case of third harmonic gencration it is also pos-
sible to make 2 comparison for the second harmonic genera-
tion. In the constant intensity approximation the second har-
monic efficiency is given by
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and is shown in fig.2 (curve ). As can be secen from this fig-
ure the results of both accurate consideration (curve 2)
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and the constant field approximation (curve 3)
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Fig 2 Dependence of the second harmonsc generation effi-
oency on the jowes I medmm: | - m the constnt -

tomity approusmaten, 1 - for the sccorsic cakculs-
voa, 3 - i the coostant pump fekd appronmation.

The companson of these curves shows, that unlike the re-
sults of the constant field approximation the results of the
constant intensity approximation are in good agreement with
the resalts of accurate calculations.

Thus, to analyse the higher harmonic generation in me-
dium with the losses it can be used the results of the constant
mtensity approximation
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