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UV radiation of the atmosphere

Quasistationary Transient

Scattered moonlight and v’ Lightning discharges
starlight v Transient luminous events
Airglow v Fluorescence from charge

Aurora light particles penetration
Equatorial arcs v Far-from-thunderstorm
Anthropogenic lights HENIES
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GTU: 27800, pki: 217, GTU in pkt: 24,
UTC time: 2019-11-27 18:47:06
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ELVES examples measured by “UV
atmosphere”

GTU: 57400, pkt: 448, GTU in pkt: 56, GTLU: 88832, pkt: 694, GTU in pkt: 0.
UTC time: 2018-12-09 15:03:27.1281781 UTC time: 2018-12-13 02:32:38.4142759
= 4 =
k= . 2
B45F w 2450
> O | 35 > O
40H 40H
H 3 H
3500 350
30H 2.5 304
25 .. 5 254
H= '!5 H
20 20H
- &11.5 M
15H
—1 ]
10
= —o5 5H
D:IIIIiIHIiIIIIi:IllillliilllliIiIIiIIIIiIII.IiII _D D_IIIIiIliIilllli:llllillliillll _D
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
X [pixel] X [pixel]
CPU RUN_MAIM 2019 12 05 18 41 08 850Cathode3FullPDMonlyself.root CPU RUN_MAIM 2019 12 05 18 49 30 850Cathode3FullPDMonlyself.root

KLIMOV P.A., SINP MSU, AURA DETECTOR FIRST RESULTS




UV detector onboard Tatiana
and Vernov satellites
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VDNH-80 satellite
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3U platform developer:

German Orbital Systems July, 5t 2019. Cosmodrom Vostochny
Scientific payload developer:

SINP MSU

Scientific payload includes: UV detector (AURA), Space radiation
detector (DECOR)

KLIMOV P.A., SINP MSU, AURA DETECTOR FIRST RESULTS




UV detector AURA
(Atmospheric Ultraviolet RAdiation)

»Temporal resolution 1 s

»3 UV filters (UFS1,UFS2,FS6) and one SiPM without
filter

»FOV $£22.5°

» Gain Control System allows measurements in a wide
range of intensities
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Silicon photomultipliers

» Compact light detector (thickness is about 1 mm);

> Need low voltage power supply (25-70 V); PMTs need
1 kV power supply;

» Very low weight;

» SiPMs have a wide sensitivity range from single
photons to direct sunlight and quickly restore their
nominal sensitivity when power is turned on or after
excessive exposure

» High quantum efficiency (40 %)

» Temperature dependence of gain and dark current

Optimal for usage on small satellites like CubeSats
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Session 14.11.2019. Day side measurements
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Session 26.11.2019. Day side.
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Session 19.12.2020. Moonless night
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Session 19.12.2019. Temperature
measurements
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Time, s for electronics.
» Influence SiPM gain and should be taken into account.
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Conclusions

»Compact UV detector AURA based on SiPMs developed and tested.

»Successfully launched onboard “VDNH-80" satellite

»Daytime light and direct Sun light measurements conducted and confirm reliability
of the detector

»Nighttime measurements of UV intensity conducted and operability of the
detector in space conditions is proved. Obtained intensity values are consistent
with previous measurements.

» Temperature regime of the detector is studied.

»Next generation of the detector, to be used in small satellites is being developed.

Financial support for this work was provided by the Ministry of Education and Science of
Russian Federation, Project No.RFMEFI60419X0237
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