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Abgtract :

We demonstrate experimentally that opticainbeising CW low power fihWatt 6328 A laser beam is
self-focused upon passing through organic dye d@llsutral Red (3- amino-7-dimethylamino-2-methyl
phenazine))
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| ntroduction:

The nonlinear interaction of laser light withlaser light with many types of solids[5] liquids] [6
different and enormous media has been of intenaad gases[7] .Self —focusing is still under coraumi
interest since the advent of laser from theoretcal considerations [8].
experimental points of view [1,2] .One of theln this paper, we present the results of our
simplest nonlinear effects that can occur for @rasobservation of CW self —focusing and self trapping
beam with transverse variation is the self focusing of a laser beam in the organic chromophore, neutral
filamentation instability .The self focusing offigin  red (NR) under CW 6328Aaser beam produced by
matter has long been studied , as it was one of taesolid state laser. NR (3- amino-7-dimethylamino-
earliest nonlinear optical effects to be obsen&d [2-methyl phenazing, molecular structure shown in
and studied theoretically [4] since then it hasnbed-igure (1) is a low — cost organic dye which finds
investigated in connection with the interaction ofmany applications in biology [ 9] .
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Figure (1) Molecular structure of neutral red dye nolecule

The Self Focusing Process:

The details of the self —focusing effdae to intense regions .From Huggens principle ,therefore
an intensity dependent increase in index of rafact ,the rays should move toward the region of light
have been treated long ago by Kelley [10] .In thiatensity and the intensity of the center should
following we will give the nice picture of self increase .This of course is just the opposite afitwh
focusing process given by Javan and Kelley [11] accurs in normal light diffraction .

An increase in the index of refraction with the It was predicted [10] that a light beamyrba
intensity of light beam produces a decrease inghdgst self- trapped at any diameter and thus wit n
velocity in the regions where the beam is modie spread. This self trapping occurs at a critical
intense .Thus as the beam propagates the equiphase

surface becomes more and more concave in the
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power level P, which is independent of the beam

diameter and given by Where A is the laser beam waveleng@®, is the
velocity of light andn, is the nonlinear refractive
_ (122/])2 C index.
¢ 512 n,
Experiment :

The solution sample of the dye, (NR) is prega 532nm. The linear absorption maximuly{,) of the
in distilled water. Figure (2) shows the lineasolution (510nm) sample corresponds to the neutral
absorption spectra of solution samples. The lineform of the dye.
transmission of the solution sample was 20 % at
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Figure (2) Absorption spectra of neutral red dye slation sample
The basic apparatus which is expandetiOto of 2mm diameter which is expanded to 10mm

mm using two positive lenses of proper focal leagthiwhich reduces the intensity from
is sketched in Figure (3). A 6328&W laser beam
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Figure (3) Experimental setup of self focusing efts.
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_, watt direction propagation (z-axis) in the X and Y
0.22292 108.917x10 o )near the face of the 5yises A Digital canon 24mx3399 camera replaces

liquid — filled cell. The power laser measured gsinthe light detector used tphotograph the output

a power meter type HNJG-1,8sc1,GB/ T7676-9 arf@m Solutions of various concentration of liquid

the output beam transverse profile was recordef® prepared by dissolving the same quantityef th

using light emitting diode LED detector on asubstance in different amounts of distilled water.

traveling microscope that moves transverse to the

Results:

Figure (4) represents the transverse distributiqp) .It is clear that the beam has shrunk in the
of the TEMyo beam leaving just outside the cell fortransverse direction with respect to the propagatio
two cases (a) without the liquid and with liquid
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Figure (4) Transverse distribution of the TEMoo moda for
Empty(a) and filled cell(b)just outside the dé

Figure (5) is photographs for the beam transveré®m any resonance absorption line of the medium
area near the input face of cell (a) , for the b@gah (which is the case of the present work) ,then the
leaving the empty cell(b) and for the beam justonlinear index n, , can arise from one of the

leaving  filled cell (c). Figure (6) is anothersowing mechanisms :1) molecular orientation

photograph taking from side and along the Cellorr effect .2) molecular redistribution  or
showing the reduction of laser beam diameter as|ieration ,3) third —order nonlinear electronic

traverses cell. o _ polariziblity , 4) electrostriction , and 5) theam
It is known that the indices of theraetion changes.
of all optical materials which are dependent to Although CW laser beam is used in thiskyo

greater or lesser degree on the intensity of thi€ap e |ow power and the low absorption of laser beam
field .This intensity dependent index of refractisn |,sad as can be deduced from fig. (2) indicates the

usually expressed as absence of the cause number (5) mentioned
—n o+ E? above .Since the beam is not uniform and the first
n=n,+n, 2 three causes need high power input beam ,we might

_ o believe that the electrostriction is the main caoke
Wheren,is the back ground refractive index of thehe present results shown above.

medium,E is the peak amplitude of the electric
field .If the optical frequencyq , is far removed
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c
Figure (5) photographs of the beam traverse area near the input face of cell (a), for
the beam just leaving the emptell (b) and beam just leaving filled cell (c).

Figure (6) Experimental demonstration ofelf-focusing propagation in the cell of
netural red dye molecule.

Conclusion :

In this paper we reported an experimentatan cause self trapping as well as self focusing as
investigation of optimal conditions for observedesult of the passages in the cell containing (3-
self-focusing of an optical beam using CW lowamino-7-dimethylamino-2-methyl phenazine) .
power propagation in the cells of netural red dye
molecule. The use of low power visible laser beam
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