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Abstract It is a crucial problem in the field of high energy lasers to control B integral (i.e. self-focusing) and to restrain it
effectively. As conventional control techniques of B integral (e.g. spatial filtering) nonetheless are far from solving the
problem, novel techniques need to be developed. Based on nonlinear frequency doubling the cascaded second order
nonlinearity, virtually equivalent to the third order nonlinearity, has a controllable sign (allowing of negative values), variable
values that can be very large, and can eliminate two-photon absorption. The cascade nonlinearity provides a new degree of
freedom for short-pulse sources to produce serviceable nonlinear phase shifts. The preliminary experiments show that using
these negative phase shifts can to a certain extent compensate for the cumulative B integral due to the nonlinear

propagation of high power laser (pulse) beams.
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Fig.1 Experimental arrangement for B integral compensa-
tion by cascade nonlinearity produced in a BBO
crystal radiated by high power Nd:YAG 40ps pulse
laser (the BBO crystal is immediately inserted prior
to or sequent to a Nd:glass laser bar, named pre-

and post- compensating respectively)
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Fig2 Intensity-attenuated beam profiles captured by a CCD camera (a)at the beginning, (b)modulated by an interference
plate, (c)with a BBO Kerr phase shift only,(d) with cascade pre—compensating for B integral prior to a Nd:glass laser
bar, and modulation amplified by the laser bar (e)without and (f)with post-compensating for B integral

4 4 w

VI SC s TR | 2T OB R A LA b
PR RAM, T UE—ERE LR B &
4%, AT B9 B IR, . (BRI RS
FRLERIEHFEA, EHEL— SO RLRS
IR, L] S B R 7 AR R o
i AT B RS B ] A VLR, 7] EL Rl B
TN M AR — R RORMEAE DTG, AR
A B MR AR SRR, 7T LU EAFMORCR, 2
2 PR LM 2% I () B FE R A 7 A ) 7 R AT
BT ATE— R AMSIR MO R FE R R A
AR BESY, TTABUL, XFERA BB

I RMEE AN 5 Th AR BOE IR 3 45 A 7 i F BT
AR , X TR 2 SRR AR Rk A B F i T R
A EEMBTHE L,

2 % x &k

1 K. Beckwitt, F. Wise, L. Qian et al.. Compensation for self-
focusing by use of cascade quadratic nonlinearity [J]. Opt.
Lett., 2001, 26:1696~1698
F. Wise, L. Qian, X. Liu. Application of cascaded quadratic
nonlinearities to femtosecond pulse generation[J]. J. Nonlin.
Opt. Mat., 2002, 11:317~338

2 R. DeSalvo, D. J. Hagan, M. Shiek-Bahae et al.. Self-focusing and
self- defocusing by cascaded second-order effects in KTP [J].
Opt. Lett., 1992, 17:28~30



