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The Polarized Instrument for Long-wavelength Observation of the Tenuous interstellar medium (PILOT) is a balloon-borne astronomy
experiment designed to study the linear polarization of the Far Infra-Red emission, 240 ym (1.2 THz) and 550 um (545 GHz) with an angular
resolution of a few minutes of arc, from dust grains present in the diffuse interstellar medium, in our Galaxy and nearby galaxies. The
polarisation of light is measured using a half-wave plate (HWP). We performed the instrumental tests from 2012 to 2014 and are planning a
first scientific flight in September 2015 from Timmins, Ontario, Canada. This poster describes the measurement principles of PILOT, the
results of the laboratory tests and its sky coverage.
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Figure 1. PILOT instruments resolutign; 1_4’”(&)3_3’) *Result: horizontal lines shgw the diffraction
Bolometer array of 2048 detectors The full width at half maximum limit (dash-dotted) and the simulated

« Weight, Altitude: ~ 1 ton, 40 km (FWHM) of the observed source on an _FWHM value (dashed).

. Status: Funded by CNES. array at several defocusing distances The results indicate that the
iust finished the test phase along the Z axis. The data allows to ~ acceptable region around the best
shipped PILOT instruments for the 1st flight find the best focus position of M1in  focus is larger than expected.The

Fig. 4. initial requirement of 0.3mm can
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factor of 2 to 0.6mm.
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tertiary Figure 5. PSF as measured in Properties, in particular the secondary mirror
mirmr% & the PILOT focal plane using o_ccultation and finite size of the_ source
JI\ the collimator point source. diaphragm. The observed PSF is in good
ncides agreement with the simulated PSF in Fig. 5.
Sky Coveradge
e Schedule:
1 3 scientific flights
primary |
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Figure 2. Left: Schematic diagram of the PILOT optics. The cold optics inside the * Hypothesis:

cryostat is maintained at 4 K. The detectors operate at a temperature of 300 mK. -24 hrs_ fllght

Right: Schematic of the action of the HWP on the incident polarized signal. from Timmins (Canada)
-26 hrs flight
from Australia
-14 hrs flight

from Sweden
e Combined sky
coverage of 3 flight:

- 32 % of the sky

- 97 % of the Milky Way

End-to-End Test

To characterize the PILOT instrument,
we performed photometer tests
between 2012 and 2013 and end-to-
end tests between 2013 and 2014.

*This sky coverage is
preliminary and will be

Figure 6. Sky coverage maps expected optifmized based on thg
: : erformances measure
Figure 3. Setup for the end-to-end ground tests including the for 3 flights of the experiment. guring the first flight.

external collimator (left) and the PILOT instrument (right).
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