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Abstract PILOT is a balloon-borne experiment designed to perform large-scale sur-
veys of the polarized interstellar emission in the submillimeter. It is based on the use
of an off-axis Gregorian type telescope, with a 1 m diameter primary mirror, and a
large focal plane equipped with detectors arrays providing a ∼1◦×1◦ field of view.
All optical elements except the primary mirror are located inside a large liquid He
cryostat, cooled down to 3 K. Strong constraints are then imposed on the alignment
between the primary mirror and the cold optics. The characterization and optimiza-
tion of the optical system performances are critical to the success of the mission. In
this paper, we present the modelling and measurements performed on the primary
mirror for this purpose. The optical and mechanical parameters of the as-built pri-
mary mirror have been determined using a method based on 3D measurements of the
mirror surface. The deformations expected under flight conditions due to temperature
variations and flexion under gravity have been estimated. We have also performed
measurements using a submillimeter test bench in order to control the image quality
and derive the main optical parameters. The parameters derived from the modeling
using 3D measurements are in agreement with the requirements except for the conic
constant. The best positioning of the mirror has been optimized consequently. The
modeling has also allowed us to determine the pre-flight alignment parameters of
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