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Abstract

Previous designs of conventional aerodynamic lenses have a limitation of narrow range of focusable particle size,
eg. 30 to 300nm or 3 to 30nm. To enlarge the focusable size range to 30-3000nm, it is necessary to avoid a
significant loss of particles larger than 300nm inside the lenses. From numerical simulations on sizeresolved particle
trajectories, we confirmed that the traveling losses of such large particles could be avoided only when the radial
position of particles approaching the orifice lens was near the lens axis. Hence, we designed the lens system consisting
of a converging-diverging nozzle and 7 orifices to fulfill the requirement. In particular, the orifices were aligned in a
way that their diameters were descending and ascending to the downstream. As a result, 30-2800nm particles can be
focused to the particle beam of 0.2mm or less in radius with above 85% transmission efficiency. Even 10 «m particles

can be focused with 74% of transmission efficiency. .
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Fig. 1. Stokes number-dependent trajectories of
particles approaching an orifice at various
local radial positions : (a<c) near the lens
symmetric axis and (d-e) far from the axis.
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Fig. 2. Schematic of an aerodynamic lens system
and gas flow streamlines at Q=100sccm: all

numeric values are in unit of mm.
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Fig. 3. Air velocity and pressure along the aero—
dynamic lens axis.
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Table 1. Upstream pressure and particle Stokes number(St) at each lens(orifice).
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particle initial radial position at inlet of an
aerodynamic lens.
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