110 Q71453 =3 B, A1297F A 13, pp. 110~115, 2005

(=2

H v B f= N =)
* o = ¥
Zats’. wEysT. dyeT
(2004 89 18 A, 20043 10¥ 20¢ AAEE)

Particle Beam Focusing Using Radiation Pressure
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Abstract

A novel technique for fine particle beam focusing under the atmospheric pressure is introduced using a
radiation pressure assisted aerodynamic lens. To introduce the radiation pressure in the aerodynamic focusing
system, a 25mm plano-convex lens having 2.5mm hole at its center is used as an orifice. The particle beam
width is measured for various laser power, particle size, and flow velocity. In addition, the effect of the laser
characteristics on the beam focusing is evaluated comparing an optical tweezers type and pure gradient force
type. For the pure aerodynamic focusing system, the particle beam width was decreased as increasing particle
size and Reynolds number. Using the optical tweezers type, the particle beam width becomes smaller than that
of the pure aerodynamic focusing system about 16%, 11.4% and 9.6% for PSL particle size of 2.5um, 1.0um,
and 0.5um, respectively. Particle beam width was minimized around the laser power of 0.2W. However, as
increasing the laser power higher than 0.4W, the particle beam width was increased a little and it approached
almost a constant value which is still smaller than that of the pure aerodynamic focusing system. For pure
gradient force type, the reduction of the particle beam width was smaller than optical tweezers type but
proportional to laser power. The radiation pressure effect on the particle beam width is intensified as Reynolds
number decreases or particle size increases relatively.
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Fig. 1 Schematic diagram illustrating the particle stream
contraction factor
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Fig. 2 Principle of radiation pressure. The change of the
momentum of photons exerts force to particle
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