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_ Start of the cubesat program of MSU

In 2018 the SmusSat 1 and SlrlusSat 2
satellites i in the. 1U+ CubeSat format w1th

- multitayer. scmtlllation detector. onboard w-ere
Iaunched from the Intematlonal Space Statlon

el Slmllar detectors W|th mcreased area Were
"lnstalled ona number of smentlﬁo and .
educatlonal small spacecraft launched. Into Iow it
‘polar orbitin 2019 (VDNH-80, AmurSat, both
R -CubeSats 3U) and.i in 2020 (Norby, Descartes
L both CubeSats 6U) ;
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ant results of the MSU cubesate
1e measurement,of the radiation level.in SAA
at low altitude : -
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: g"-'PrlnC|pIes of the gamma ray and electron
i detector deS|gn T

_ _'-Scmtlllatlon detector W|th enough sensmve area not Iess

- than 20 cm2 Optimal value >50 CM2 T e
Combmahon of plastlc scmtillator and Crystal one for o
' separate reglstratlon of gamma—quanta and electron§ on thef{._'{'}l:;*
Earhombifdiaie s e i e 0
& Storage of the coliected data |n the mternal maryofth@ﬂ

-,'Correspondent request command Y
A Combmatlon of momtorlng anﬂ‘ ev@nt by"' svent ¢
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. Energy’ range 0 O5 2 MeV S

.-The DeCoR spectrometer of Space radlat|on was SR i
~primarily designed to study fast variations of
_near-Earth electron fluxes: such as micro- bursts
- observed in the experlment on the FIREBIRD II
- satellite A i

| Detector comblnatlon of ~4 mm of plastm* .
scintillator-and ~10 mm ef CsI(TI)

Effective area - 18 cm2 e R

. 3-axe magnetometer IS placed |nSIde the lnstrument

~ Size: 99x91x29’ mm LR i«
‘Mass: <480 g e

Power consumptlon 1 2 W

Plastic scintillator ~4 mm |

Csl(TI) 10 mm

f



DeCoR-Z and DeCoR 3 mstrumenfs

.....

‘The DeCoR-2 is ‘the gamma ray detector umt of
. ‘DeCoR family with large sensitive area whlch
makes it possrble to study weak gamma ray |
-bursts of varlous nature e *

*;'::_'._.'Detector ~4 mm of plastic
_.I-:_scrntlllator and ~10 mm of CsI(TI)

j___.':éz;'-Effectlve arear 2 parts ef 32 crn2
Mass: 7509 . o -
f':-Power consumpt|on 1 6 W ,

‘The DeCoR:3 is a Iarge volume gamma-ray o ﬁ s
spectrometer for measure of gamma-ray speetra
of solar flares and GRBs up 10 10 MeV AR

S i Detectot‘, ,40 mm of CsI(TI)
R -".3-.Energy range 005 8MeV

: _-Effectlve area 36 cm2
" Mass: 10009 i
Power consump‘tleni e‘l __6 W'il"':-?f."'j

et . B 3 LA s A
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Examples of DeCoR data
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Solar flare 2023/11/02 M1.6. AR #3474 (519W31) GOES18 Start: 12h18m Max:12h22m, End:12:26m
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Example of observatlon of solar cosmlc '
rays by I\/ISU Cubesates
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Payload mass. .~ . Bkg
~ Volume for the paylead: 12U .
Mean power for the payload "~ ' 10W.%. 5
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Smentnﬁc mstruments
onboard «Scorplon»

| ,Gamma ray spectrometer for the study of selar

o -'Lastrophysu:al ‘and atmospherrc gamma- ray bursts

| "-"-Spectrometer-photometer for the study of atmespher|c:'_;ﬁ"-:i._?_;_._'._'__:-_.'-"

UV and optlcal flashes

.f,The deV|ce for reglstratlon of charged partreles and
neutrons e : Ll




s 64 sciniillator eléfpents of Zkinds o~ 7 ae il R
" (GAGG:Ce and plasticyand:silicon 7 on e SR AT S s
- PMTs (SiPM) are placed inarray 8x8 = % - o

e Preamps (32%2) that convertaweak '
.- ourrent pulse info.a voltage pulse

o Amplifiers that summarizé signals by, . 4
©rews and columns T s
e TwoB8-channel ADCsthat .

. _simultaneously convert.analog signals, . .
into digital pulses with-an amplitude'of . = & _,

1-5 V-and a duration.of 5 microseconds' = .-
o AWMCU that reads digitizedvaluss " "

. over a parallel interface and generates, " =7
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Data of TGS gamma ray spectrometer

| '_The day amount of data for one TGS devrce module IS 5—10 MB (there
are 4 rndependent modules in the devrce) - e

“ Two main types of data Wt|| be qenerated

o Monltorlng (countmg rate in multlple Channels) _
- Array (an eventaby event record contalnlng for each act of
mteractlon the exact tlme (acouracy of 1 mlcrosecond) and a set of
amplitudes: and coordlnates of the bnghtest plxels) e

- The expected speed of data generatlon e

" of the type” Monltorlng" is 1 3 Mbytes per day

_(for 8.channelsy. i = '._-*{g:.-i._'i'_
The expected speed of data generatlon of .

 the type ‘Array’: T L o

-At the equator 1 kbyte per sepond
In polar caps 2 -3 kbytes per”second

E l". -y’ o oo N T ows
.P.'-.- --. .' A '.

-' The flash memory capaCIty of each
module s at Ieast 128 IVIB i

. _.'f'i'-"mc/dence of 609 3
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