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Abstract Based on the principle of geometry optics the confined equations of light propagation in contact laser scalpels are
developed in this paper. By use of the Monte-Carlo method the emergent power distribution of the laser scalpels is simulated the
simulation results are consistent with that of the experimental measurements. Different design parameters that effect the emergent
power distribution are discussed comprehensively. The simulation results will be benefit for the design of such scalpels and the

determination of treatment schemes.
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Fig.1 Sketch map of the light in the contact laser scalpel
DD bottom diameter of the scalpel DN tip diameter of the scalpel
LH length of the column L total length of the scalpel py p, Pm
A series of reflection planes that are perpendicular to the axis L; L,

L, length of the generating line between the planes of p; p,
pm D1 Dy D,, diameter of the perfect reflection point 2a; angle
of incidence 2a, angle of divergence of the light after entering the
scalpel 27 angle of divergence of the emergent light 20 cone angle of
the scalpel H axis length between the first perfect reflection

point and the tip
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Table 1 Geometrical parameters of the scalpel used in the simulation
Length of the column Tip diameter of the scalpel Cone angle
Total length/mm LH /mm DN /mm 20 o "
31.20 1.67 0.59 2.91° 1 1.76
N M2 22 3
3 ¢
4
M2 = 0 0 22 =
(0. 8 0 )
0 0.8 2
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Fig.3 Simulation graph of the emergent power distribution

a on the scalpel’sheadface b on the plane which is 20 mm from the headface ¢ on the plane which is 40 mm from the headface

4 40 mm

Fig.4 Experiment graph of the emergent power distribution on the plane which is 40 mm from the headface
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Fig.5 Simulation graph of the emergent power distribution

2
Table 2 Geometrical parameters of laser scalpel
‘ Length of the column Tip diameter of the scalpel Cone angle
Total length/mm 1H /mm DN /mm 20 ng n
35.20 1.67 0.59 3.41° 1 1.76
56
40 mm 5 a 00 = (0.4 0 )
= >~ Vo 0.4
5 a w = 00 40 mm
1.2 0
=0 12 40 mm 3¢  Sa b 40
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Fig.6 Simulation graph of the emergent power distribution
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