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5 and Nematicons

cell boundary

v P

laser

nematic liquid crystal

oSS A A A

cell boundary

c liquid crystal: rod-like molecules.

les tend to re-orientate in direction of electric field.

nt, polarised optical beam.

ntensity reduces angle of nematic molecules w.r.t. electric field.

elf focuses.
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olour Nematicons

rent wavelengths = different degrees of birefringence and dispersion.

s-phase modulation (CPM) negates this effect.

localised VS forms.
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ning Equations

> Nematicon Governing Equations
S-like equation for electric field of the light.

rced heat equation for the director.

olour Nematicon Governing Equations

LS-like equation for each colour
U + %Vzu + Ausin20 = 0
1 + %V% + Bvsin20 = 0.
rector equation

gsin 20 — 2A|u|? cos 20 — 2B|v|? cos 20 = vV>0
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je and v~ small

10 of elastic energy of nematicon to energy of electric field. Nonlocality
eter.

Nonlocal Interaction Local Interaction
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je and v~ small

10 of elastic energy of nematicon to energy of electric field. Nonlocality
eter.

oo for nonlocal crystals.

ow power input beam. Studied experimentally extensively.

onlocality stops collapse.

0 for local crystals.
trongly illuminated or heated NLCs.

tability caused by saturation of NLC director motion.

Two-Colour Nematicons — p.7/23



director equation for v small <-

2 (A\u|2 + B\v|2)
q

tan 20 =

> radial symmetry, the governing equations are

D+ D4 2(A|’LL|2—|—B|U|2)
) rr Uy A —
Ut + 5 ——Upy + — o + | Au (\/q2—|—4(A|u|2—|—B|fU|2) 0

Ds D5 u|?+Blv|?
Z'Ut‘|_ 5 'Ur'r"_ ‘l‘ B’U( 2(A| | +B| | ) ) = 0.

/ V@ FAARE T BIT)

nonlinearity
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lation Equations

angian for these equations is

L = ir(tu; — uiy) +ir (0vy — v0y) — Dyr|u,|* —

Dor|ve|® + rv/q2 + 4 (Alul2 + B|v|2) — rq.

S.

trial functions into Lagrangian.
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trial functions into Lagrangian.
age Lagrangian [~ L = 0.
tional equation — Modulation Equations.

various conservation equations.
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iticon Equations

tions

_ )2 2
\/(x gl) +y ei01+ivl($—£1

a1 sech ) +igpetortiVile—&)
w1
Je-ar+) . -
as sech 6“724‘“/2 (x—&2) + Z'QQGZUTHVz (x—&2) .
w2
e trial functions
_(@=1)?+y? o
Uu — aie 'w% 620'1‘|‘ZV1 (CC_€1) _|_ igleZO'l—F’LVl (aj—é'l)
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ticon Equations

rst terms represent varying soliton-like pulses.

nd terms represent low wavenumber, low phase-speed radiation shed by
ulses. Should form circular shelves under the pulses.

where
™ aj: amplitude
W wy.: width

W & displacement from x

™ o1 phase
[] Vkl

® g.: shelf amplitude
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alent Gaussians

itegrals for the averaged Lagrangian cannot be evaluated as they are nonlinear terms
g sech. eg.
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alent Gaussians
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alent Gaussians
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alent Gaussians

e ’Sech’ Trial Function

_— "Gaussian’ Trial Fun...

Equivalent Gaussians
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ation L oss

radiation has small amplitude relative to the nematicons.

rned by linearised NLS equations

D
iuz+2—;%(rur) = 0

Dy O
’L.’UZ—I—Q—/:E(T’UT) = 0

h shed radiation to existing radiation value at edge of shelf.
 lost to the shed radiation important.
 loss and radiation shelf are both initially 0.

mass loss term to equation for g;.
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Propagation Comparison for V,=-0.15

|
numerical u pulse
numerical v pulse -------
approx u pulse --------
approx V pulse ................
without mass loss
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Propagation Comparison for V,=0
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Amplitude comparison at V,
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s

Velocity vs. Propagation Angle Comparison with Sech ICs
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Velocity vs. Propagation Angle Comparison with Gaussian ICs
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Velocity vs. Propagation Angle Comparison
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Velocity vs. Propagation Angle Comparison
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uUsIons

0-colour nemations governed by CNLS-like equations.
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uUsIons

0-colour nemations governed by CNLS-like equations.

1ational approach, using sech and Gaussian trial functions,

d to approximate behaviour for small v.

ects of dispersive radiation included.

sults? Good
re Work.......... ?
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