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Formation and Suppression of Amplitude Modulation in
Frequency Conversion
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Abstract The physical model of amplitude modulation formation in frequency conversion process is established by
theoretical derivation, amplitude modulation of tripling beam can be caused by both amplitude modulation and phase
aberration of fundamental beam. The evolution process of amplitude modulation during the third harmonic generation
(THG) is researched by numerical simulation, the results show that tripling amplitude modulation caused by
fundamental amplitude modulation can be reduced by optimize doubling crystal detuned angle, while the influence of
fundamental phase aberration can be depressed by increasing accepting bandwidth of frequency converter. Moreover,
because there is a little difference in the optimized tripling detuned angle between optimal THG efficiency and
minimal temporal modulation, both factors in an optimal design should be synthesised.
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Fig. 1 Temporal modulation of tripling beam with different detuned angles
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Fig. 3 Tripling beam temporal modulation character of

ideal sinusoidal frequency-modulation pulse
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Fig. 4 Tripling beam temporal modulation character of
sinusoidal frequency-modulation pulse with ten

percent intensity modulation depth

0
® / 1882
a0l K o 169

-400+

~600-
-800,

Detuned angle of THG 2 /urad

~1000-
~1200 ﬂﬂ?ﬁé;;::::::j’ig\

0 200 400 600 800 1000
Detuned angle of THG1 /urad

5 = AR BA AR Ca) IR i) 98] ] B2 (b) Bl i 18 2% 385 1722 £

Fig. 5 THG efficiency (a) and temporal modulation (b) gradient curve versus detuned angle
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Fig. 6 THG efficiency (a) and temporal modulation (b) curve versus detuned angle
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