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Experimental Research of Cascading Nonlinear Effect in BBO Crystal

Wang Yanling Li Xian Zhou Xugui Wu Hong Xu Shixiang Ding Liangen
(State Key Laboratory of Precision Spectroscopy . Department of Physics, East China Normal University,
Shanghai 200062, China )

Abstract The sum frequency , difference frequency and corresponding cascading nonlinear effect were reported
with 800 nm and 400 nm femtosecond light beams satisfying the phase-matching condition in BBO crystal. We obtain
sum-frequency 267 nm and difference-frequency 800 nm waves simultaneously, taking account of phase matching of
sum frequency and difference frequency. The laser pulses are with 10 Hz repetition rate, 800 nm central
wavelength. 60 fs pulse width and 7 mm spot diameter. The 10 m] output energy of the Ti:sapphire regenerative
amplifier are split into two beams, and 70 % energy is frequency doubled to 1.45 m] of 400 nm by the first nonlinear
crystal BBO and then injected into the second one with 3 mJ, 800 nm laser beam. For both of them there exists a
small amount of detuning. When the new pulses mix frequency with input waves further, one-dimensional array of
more than 10 beams including ultraviolet, visible bands can be observed. The mechanism and influencing factors of
the input light intensity, chirp, relative time delay on the cascading nonlinear effect are investigated in details.
Key words ultrafast plused laser; cascading nonlinear effect; nonlinear frequency conversion; ultraviolet
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M2: right-angle reflector;

M1,M3~M10: 800 nm, 45° broadband high
reflective mirrors;

M11, M12: 400 nm, 45° broadband high
reflective mirrors;
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Fig. 1 Schematic of the experimental setup
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Fig. 2 Spectra of the input 800 nm (a) and 400 nm (b) pulses on BBO2
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Fig. 3 Photo of laser spot at observing screen of Fig. 1
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Fig. 8 Intensities of H (404 nm) and I (798 nm) versus input laser power
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