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MKA-FKI-satellites series

Morad: 400700 Inter.
IO 14037E |
Launch. 2014 07 03
Feriod: 99.2 min.,
Incl: 98 4 degrees
Apoges 8149 km |
Ferigee: 621 km

VERNOV- { MKA-FKI-2) is the second Russian satellite created within the framework
of the program "Small space vehicles for basic space research”

The satellite was put into orbit on July 8, 2014, It was launched from the Baikonur
cosmodrome. The carrier rocket “SOYUZ-2" put the satellite into an intermediate orbit, then the
upper stage rocket “FREGAT (pazroHHbii Bnok) delivered it to the working orbit.

At the meeting of the Council of the Russian Academy of Sciences on Space in
December 3, 2014, a decision was taken to assign the name of the well-known soviet
scientist VERNOV to the satellite "MKA-FKI -2 7



OCHOBHOW Uenblo 3TOW MUCCUW ABNAETCA U3YYEHWe reHepaynuy TPaH3NeHTHbIX
ABNEHWNA B BepXHeW aTMocchepe 3emMnu nog AeACTBUEM NOTOKOB 3NMEKTPOHOB K
BbICOKOYACTOTHLIX M HU3KOYACTOTHBLIX 3NEKTPOMAarHUTHBLIX BOJTH

QOCHOBHbIE UCCcneagoBaHWa NpoBoAUNKEE B ynbTpaduoneToBoMm (YO, 240-380 Hm),
nHppakpacHom (MK, 610-800 HM) AManaszoHax cnekTpa, U3ydanoch U3nydeHue rammMa
keaHToB (0,01-3 MaB) n noTtokoe anekTtpoHoB (0,2-15 MaB), a Takke paguonsnydyeHve B
BblcokodacTOTHOM (0,05-15 MITY) n HuskodacToTHOM (0,1 Ty-40 kW) AvanazoHax pagnoBonH

B aToli npeseHTauumn ByayT paccMOTPEHbl HEKOTOPbIE pEe3ynbTaTbl 3TOW MUCCHN,
NONYYEHHbIE C NOMOLLBH ONTUYECKOrD AeTEeKTopa.



Structure of the UV & IR detector

e

'DR T él “—% 1 Logic Satellite
g : MX |C unit 1.Signal finding algorithm of the
- PMT2 .UR Lo i brightest flashes in every 4.5sec.
R I L Bl ] timeinterval.
Hz 2. Gain control algorithm for to fix
2 LAV . DAC

PMT anode current at a given level in
the whole expected airglow range.
3.Interface algorithm for

communication with the satellite
board.

UV&IR detector comprises 2 PMT tubes and electronics block.
(first two tubes measure an optical radiation, third measures the charge particle background)

Two code are recorded and used in measurements:
PMT gain - DAC code and PMT anode current - ADC code

(1) collimator, (2) UV-1 filter, (3) IR filter, MX—multiplexor, HV—voltage supply for PM
tubes, ADC and DAC—analog-digital and digital-analog convertors, Logic Unit-FPGA.



UV — 240-380nm

IR - 610-800nm
Sensitive area 0.4cm?
Field of view ~ 200

Diameter of the area of observation
in atmosphere FWHM = 300km

UV and IR detector

Recording rate - one oscillogram per 4.5s . Duration of oscillogram -128ms.
Resolution — 0,5ms.

Selecting system selects one signal with maximum amplitude between neighboring
oscillograms for record. Selecting begins from noise level



Flash sighals
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Lightning and transient luminous events

S0 in the previous slide of this presentation there were considered
examples of lightning and transient luminous events observed in the UV and
IR spectral ranges and presented their global distribution include polar region in
winter time.



Technogenic optical signals



2014-Nov-21
Ultraviolet [300-400 nm] (max = 134)
Infrared [& g00 nm] (max = 51)

The example of the oscillogram of the signal of technogenic glow
Spectrum, rise and fall time of recoded signals correspondent to the radiation from exited N,

Some property
1. the ratio between IR signal oscillation altitudes & UV signal oscillation altitudes {ADC code) is in
range 3+/-1.5
2. UV & IR oscillation are shifted +/-, some time sin phase, some time anti phase
3. frequency range of the oscillation is about 200+/-150 Hz
4. oscillation were observed at day and night side of the Earth
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o0
longitude

left picture- the probability of recording technogenic glow as a function of the ratio of the
amplitudes of the IR and UV signals ( recorded on the oscillograms).

middle picture - is the ratio of the intensity of IR and UV radiation of nitrogen molecules,
in depending on the height of the radiation source.

right picture- the probability of recording technogenic glow depending on the longitude
at night side of orbit, corresponds to the location of LF transmitters

The same distribution at day side is uniform



[[eorpadouueckoe pacnpegeneHue CUrHanos TeXHOreHHOro ceeveHna u
Haunbonee MOLHbIX MOMHWKA 3a OAHW CYTKW HADNOAEHWUIA
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An example of the global distribution of man-made glow recorded on 2014.0905 at night on the
longitudes of the most powerful LF radio stations located in Australia and America —blue line
and
on the day side of the satellite's orbit in the regions of the North and South Pole, the distribution
of which on the azimuths is uniform- red line
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An example of the global distribution of man-made glow recorded on 2014.10.10 at night on the
longitude of a powerful low-frequency radio station located in Australia- blue line
and
on the day side of the satellite's orbit in the regions of the North Pole, the South Pole and in the
middle latitudes has uniform distribution of the azimuths of its trajectories in the region of poles and
longitudes of its trajectory is also uniform in the middle latitudes- red line.
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An example of the global distribution of man-made glow recorded on 2014.12.05 at night on
the longitude of a powerful low-frequency radio station located in Australia and on the day side
of the satellite's orbit around the South Pole



MMobankbHbIe pacnpeaencHnA TEXHOrEHHOro CBe4YcHUA.

Paccmartpueada nocnegHue cradgbl MOXHO OTMETUTb, UTO
reorpadouyeckoe pacnpegeneHne CUrHanoB TeEXHOreHHOro CBe4YeHNng
exXeqHeBHO CyLLeCTBEHHO U3MEHANOCh:

Ha HoUYHOW cTopoHE reorpadguyeckoe pacnpegeneHie CUrHanoe
TEXHOMEHHOro CBEUMEHNA exXeaHEBHO NMPakTUYECKW OCTaeTCA MNOCTOAHHLIM K
COOTBETCTBYET reorpachbryeckumM KoopauHatam Haubonee MolHbIX H4Y-
nepenaT4ynKoB

Ha gHeBHOW CTOpOHE reorpaduyeckoe pacnpegeneHne TeXHOreHHoro
CBeueHUd UMeeT paBHOMepHOe pacnpefeneHue no Aonrotam He cBA3aHHoe C
pacrnonoxeHnemMm H4Y-nepegatymMkos, No WKMpoTam reorpadpuruyueckoe
pacnpegeneHne TeEXHOreHHOro CBeYeHUA eXeqHEeBHO CYLeCTBEHHO
N3MEHANOCH, UBMEHANNCH CEBEPHBIE N OXHBIE rPaHWLbl, NPUYEM B OTAENbHbIE
AHW cBeveHWe Habnoaanoch B paloHe CeBepHOro nonioca, BpemMeHamMmu B
paioHe KOMHOro nomoca.



Bo Bpema noneta cnytHuka BEPHOB Habnwganuce MONHWKW, TpaH3UEHTHbIE
ONTUYECKUE ABMNEHUA N CUrHambl TEXHOMEHHOMD CBEYEHWUA B HOMHOW U AHEBHON
aTMocdchepe.

MonHun n TPaH3UEHTHEIE ONTUYECKWE ABNEHWA, Hanbonee BEPOATHO,
Habnwaanuce Ha KOHTUHEHTAaX B DEIFIDHE}{ C BbICOKOW FDDSDEDFI dKTUBHOCTbBbH), MaCThb N3 HUX
Habnwoaanace B NoONApPpHBIX 30HAX, BHE 3aBUCUMOCTHW OT BpeMeHW roa.

TexHoreHHoe ceedyeHve Habnwganock B atMmocthepe 3eMnM Ha HOYHOW U Ha
AHEBHOW cTOpoHe opbUTbI CNYTHUKA.

CAaenaH BelBOA, YTO B OCHOBHOM PEMNCTPUPYETCA CBEYEHWE NOHOB MONEKYNAPHOMo
aszoTa. B aTom cnydae. Mcxoaa ns cooTHOWEHUA MHTEHCUMBHOCTU MK 1 Y O-uanyueHus,
BbINo NoKasaHo, YTO TEXHOreHHoOe cBeYeHWe NoaBnaeTcs Ha BeicoTaxX bonee 100 K.

Ha HoJyHol cTopoHe opbuTel CNYTHUKA AONroTa reorpadudeckux KoopaAWHaT cUrHanos
TEXHOMEHHOrO CBEeJYeHWs coBnana ¢ reorpaduyeckMMn KOopauHaTaMn CaMblX MOLHbBIX
pagnoctaHuvii HY, pacnonoxkeHHbIX B ABCTpanuu n AMepuke.

Ha gHeBHoW cTopoHe opbuTel reorpadguyeckoe pacnpegeneHue UMeeT paBHOMEpHoe
pacnpeaeneHve No AonrotamM, Npyu 3TOM eXeAHEBHO CMELLAOTCA U CEBEPHbIE WU HOXKHBIE
rpaHuLbl 3Toro pacnpeaeneHus.

Peskoe nameHeHwe reorpacdMueckoro pacnpegeneHua NpoucxoauT Ha rpaHuide
HOYHOW N AHEBHOW YacTeld opbuTel cNyTHUKA.
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