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satellite on April 28,
2016
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UHE Correlation with AGNs within GZK-sphere?

VCV catalogue, E> 57 EeV, z<0.018, distance < 3.1 deg.
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solar panels

satellite body

TUS mirror-
concentrator

TUS photo receiver

Space Telescope

The TUS detector on board

on the Lomonosov satellite
ATMOSPHERE
TRANSMISSION

REFLECTION FROM THE EARTH



Technical parameters of TUS

Parameter
Mass

Power (maximum)

Data (maximum)
FOV

Number of pixels
Pixel size

Mirror area
Focal distance
Duty cycle
Trigger Rate

Value
<60 kg
65 W

200 Mbyte/day

+4,5 degree

256 (16 clusters of 16 PMTs)
10 mrad (5.5 X 5.5 km)

2.0 m?

1.5 m

30%

<1/minute



The Lomonosov satellite has a solar-synchronized
orbit with an inclination of 979, a period of ~94 min,
and a height of about 470-500 km

The Fresnel mirror has an area of 2.0 m?2 and a
focal distance of 1.5 m. The DAQ electronics forms
256 channels with a time resolution (time step) At =
0.8 ps. One pixel FoV is = 0.1 msr, which corresponds
to a spatial spot of 5x5 km? on the Earth surface for
the 500 km orbit height and 80x80 km? for the whole
detector.
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ADC counts
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Track-like event
registered on
October 25, 2016.
Top:

waveforms of ten
PMTs that
demonstrated the
biggest ADC counts.
Colors denote
different pixels.
Bottom:

snapshot of the
focal plane at the
moment of
maximum ADC
counts.
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The track-like event in UV filter as it presented
by Event Display program
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Geographic distribution of 2394 track-like
events over Earth
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of a slow flash
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Dlstrlbutlon of the 88 pseudo EAS events
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Simulation of successive 16-time bin images used for level 2 trigger
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Bottom plot — the amplitude variation of time for selected hit pixels
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Schematic of PMT calibration with an inclined laser beam
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Conclusion

1. The TUS mission aboard the dedicated Lomonosov
satellite is the first mission to use an orbital UV telescope
for the study of EASs produced by UHECR. The
multifunctional "Lomonosov" satellite was launched on
April 28, 2016. The satellite now is in the 500 km solar-
synchronized orbit, operates and takes data, including
the TUS measurements of EAS.

2. The ground-based calibration methods based on the
use of high-power LEDs and laser beams are currently
under development.
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AE, AO range. Bottom plot - cascade curve distribution of the random
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