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although the initial coherences vanishowithin a

delay time of several vibrational periods, an

increase (revival) of the signal can be observed
alter several tenth of vibrational periods {see

Figure).

These structures—on the short tinie scale
as well as on the long time scale—-can be un-
derstood as an interplay between rotational
and vibrational coherences. Detailed numeri-
cal simulations have been done to study the
dependence of the COIN-signals on temipera-
ture and parameters of the excitation pulses
(such as central wavelength, pulse duration
and chirp). The simulations show a good
agreement with recent femtosccond experi-
ments on molecular COIN in [odine.?
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The understanding of how and Lo whal extend
the cubic nonlinearily affects beam propaga-
tion and spatial soliton formation in quadratic
media is of vital importance not only in funda-
niental nonlinear physics but also in the ap-
plied ficld of rewritable optical circuitry, i.c.
swilching devices, junctions ete, b

All quadratic materials have an inherent cu-
bic nonlinearily that becomes important at
high intensities or when the fundamental wave
(I'W) and its second harmonic (SII) do not
mect the phase-matching condition, Recently
also very strong induced cubic nonlinearitics
have been achieved via quasi phase malching
techiques. b

We consider beam propagation under
type-1SHG conditions in lossless bull x ma-
terfals with a nonvanishing ™ nonlincarity, It
is known thal in pure X(Z) systems a single
soliton can never collapse® whercas in systems
with both noniinearities stable single soliton
propagation can only be achieved for small
effective ¥ walues” The well-known system
of normalized nonlinear equations describing
the propagation of slowly varying envelopes
are®
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Lig. 1.
amples of spatial soliton interactions in bulk me-
dia.®
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where P is the cflective phasc-mismatch pa-
ramcter and v determines the relative strength
of the effective ¥ nonlineatity to that of the
effective ™ nonlinearity. 4, and A, ace, re-
spectively, the UW and the SHLThe systen can
be derived (toin o Fagrangian densily. In the
case of two interacting solitons

A=A+ AP, A=Al AP (3)

the extra terms in the Lagrangian densily, con-
taining contributions from both solitons, can
be treated as first order perturbations to the
syslem of non-interacting solitons, Allowing
slow adiabatic varlation of the three internal
parameters of cach soliton leads Lo 4 system of
6 coupled ordinary differential equations of
the qualitative form

antt
IiJ"r]U)

o AMY

Vi
Y T M,
]

Bt bt e
an an'”

S0, 2 (4)

where N, M, and M, respectively, are the (1o
0’th order) conserved intensity and conserved
momenta in the transverse directions. v vepre-
sents the internal parameters whereas ¢, £ and
¥ are soliton phases and center positions. "'his
system has the form of a classical mechanics
problem of two cffective particles with variable
anisotropic masses interacting in three-

dmensional space through the ineraction po-
tential U, "The interaction potential consists of
various coupling terms between the two soli-
tous. Lspecially the ¥ nonlinearity contrib-
wies to the number of terms yielding a highly
complex structure of the potential.

Uunder cettain symmetry cousiderations this
system can be solved and the dynamics deter-
mined. This is done in the case of soliton fusion.
In this region of plase space it is possible to
cstablish a vivial theoty for the nvestigalion of
collapse phenomeni. Uncler a Gaussian approxi-
mation an analytical condition for a collapse Lo
oceur is derived. 1'is condition depends on the
strenglhs of the effeclive quadratic and effective
cubic nonlinearitics and it is shown that the sys-
lem only ina narrow region of phase space sus-
tains the quadratic characteristics of no collapse.
The results of the Gaussian approximalion are
verified numerically.
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Since the pioneering work by Drexhage! where
he considerced the radiation ol dye molecules in
frott of a mirvor surface, it has been shown in
many occasions that the pattern of radiation in



