sample of the fabricated lens array, along the Z-axis parallel to the optical axis of the lenses is shown in Fig.1 right,
with NA as a parameter. Compared to the expected theoretical value of 55 (at small NA), the measured concentration
37 is smaller by about 32%. Possible reasons, presently under investigation, are: defects at the spherical-to-plane edge
of lens base; deviation from the spherical shape; residual scatter of the lens surface.
Anyway, the value of 37 at small NA is a good result, because it allows recovering of the same amount the quantum
efficiency – no more penalized by the small area fill-factor, and this is the main conclusion of this work.
More important, the uniformity of C and the BFL, the back focal length, were assessed on a number of individual
lenses inside a single array and along a number of arrays. Both C and BFL are important because they reflect in a
spread of signal amplitude of detected signal. The statistical data about the two sub-classes (inter- and intra-array) were
quite similar giving evidence to their belonging to the same population. In Fig.2 we report typical samples of measured
iso-concentration C curves, plotted in a NA-z (numerical aperture versus distance along the optical axis) graphs. In
Fig.3 we plot the BFL deviation as a function of NA. From these data, we find that the rms spread in concentration was
σ C<6%, whereas the back focal length has a rms deviation σ BFL<0.5 µm.
Compared to other lens array fabrication techniques, namely the ink-jet printing [8], for which spreads as large as
12% in diameter (24% in concentration) have been reported, the replica mold technique performs significantly better.
Work supported by the EC within the 6th Framework Programme IST FET Open MEGAFRAME project (contract No. 029217-2).
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Fig.1 Microphotograph of plano-convex lens of the
32x32-element array, 50-µm pitch, 46-µm diameter
fabricated by polymer mold
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Fig.2 Five samples of iso-concentration curves
plotted on a NA-z (numerical aperture vs distance)
diagram for the plano-convex lens array. The
parameter is the concentration factor C. Horizontal
scale is 10 µm /div, vertical scale 0.05/division.

Fig.3 (see left) A sample of back-focal-length
deviation curves plotted as a function of numerical
aperture. Horizontal scale is 0.05 /div, vertical scale
2.5µm/division.

