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Objective

» To perform finite-element simulation to study effect of compound axicon parameters

and beam waist radius on the propagation distance of the Bessel-Gauss in comparison
to normal Gaussian beam.
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Equation of Bessel beam

Eg(x,y) = EpoJy (kxx)e ™ty
where J, (k,x) is Bessel function of the first kind
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Equation of Bessel-Gauss beam
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Choose the module
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Define parameters

Variable Expression Description
W, 0.532 um Wavelength
W, 25 mm Beam waist
E, 0.150J Laser Pulse energy
t, 6 ns Laser pulse duration

parameters of YAG laser



Create o
Geometry
Include
material
Matched Boundary condition
\\// Perfect Electric Conductor
Inject the ngg7 = 1.520 I
beam Nrusedsilica = 1-461 y1 = 1.0° y, = 0.

Ngie = 1.573 — 1.580
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Section |

-Sweep the parameter n, (the interlayer refractive index) from 1.573-1.580 and find the optimum n,.
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Section ||

-Using the result from sec.l to contribute a Bessel-Gauss beam and compare to normal Gaussian beam
with the same beam waist.
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Section ll|

-Sweep the waist diameter input of the beam from 10-25 mm.

Results Il
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Conclusions

v’ Itis possible to generate a Bessel-Gauss beam by using numerical method from comMsoL® program.

v" For an input beam waist 25 mm , a compound axicon can generate a beam output that can be delivered over
a distance at least 2 km.

Future work

d Need to compare the results with the experiment.
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First, we use Snell’s law to calculate for refracted angle 6. 107 -
Hence, the value of 6, = sin‘l(nasin[h)) = |
6, = Sin_l(1.523in(1.74—e“4rad)) = 2.62e *rad. 0] mm
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Then we calculate the refracted angle (6,) with respect to the y-axis (,) by using mathematics
on geometry. After that, we obtained the angle of the beam:
T T e . .
Br=m— (5 - 5'1) - (5 + }’1) = 8.73¢ "rad. For the total power of the Gaussian beam across an arbitrary plane at z,
P = 2nce, [[ E-E*dA
We define the propagation constant when the beam pass through the axicon:
k =k, +k, =ksinp; + kcosp,. wﬁ?. E{}E 2m 2{ })
P =2nceg —-— w2@) rdrdf
w?(z) J,
nwj

P = 2nceg ES.



