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Outline

• Space Monitoring Data Center of 
SINP/MSU

• Space Weather Applications

– Radiation conditions at LEO

• Russian space missions related to SW

Contributions from: M.Panasyuk, L.Zeleny, 

A. Petrukovich, V.Kuznetsov
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Space Monitoring Data Center 

(SMDC)

Main Tasks:

• Mission support

• Data collection

• Radiation monitoring 

and reliable analysis 

of current space 

radiation conditions 

(data + models 

+visualization)

Structure:

• Data center (2005)

• SW center (2012)

• Visualization center
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Satellites in operation

Meteor M1

Electro L1

Meteor M2

Electro L2

SINP equipment: radiation monitoring!

April 2016 – Lomonosov



Electro-L1, L2

GEO, meteorological (ROSHYDROMET)

Launch: 11 December, 2015

Nominal parameters of 
geostationary orbit:

- period of circulation 86164 s;
- Point of standing 77.80 E.L.;

Mass — 1855 kg

Energetic particles instruments:
SKIF-6, SKL-E (SINP MSU)

Launch: 20 January, 2011

Nominal parameters of 
geostationary orbit:

- period of circulation 86164 s;
- Point of standing 760 E.L.;

Mass — 1766 kg

Energetic particles instruments:
SKIF-6, SKL-E (SINP MSU)

Electro-L1 Electro-L2

Protons: 1-320 MeV Electrons: 0,03-20 MeV



Meteor-M1, M2

LEO, meteorological (ROSHYDROMET)

Launch          17 September, 200917 September, 2009

Orbit altitude  ~ 832 km ~ 832 km 

(solar(solar--synsynссhronoushronous))

Orbit period – 101.3 min101.3 min

Inclination  ~ 98.068~ 98.068°°

Mass — 2700 kg

Energetic particles 
instruments:

MSGI-M, SKL-M (SINP MSU)

Launch          08 July, 201408 July, 2014

Orbit altitude  ~ 825 km ~ 825 km 

(solar(solar--synsynссhronoushronous))

Orbit period – 101.4 min101.4 min

Inclination  ~ 98.8~ 98.8°°

Mass — 2700 kg

Energetic particles 
instruments:

MSGI-M, SKL-M (SINP MSU)

Protons: 1-160 MeV Electrons: 0,03-13 MeV Auroral part. 0.03-16 keV



Data access 
tools

Table

Figure

File

http://smdc.sinp.msu.ru



Space Weather Tools

http://swx.sinp.msu.ru

Observations from Sun to Earth



Data involved

• Sun observations

• Solar wind parameters

• Particle fluxes in the magnetosphere

Operational services: Data + Models



RDB

Oracle

Meteor M1

Electro L1, 

Meteor M2

ACE, GOES, 

SDO, indices,

STEREO

DataStream1

DataStream3

DataStream2

View (date, UT)

Web-server client

App-server

Models







Operational models

• ACE data propagation and stand-off distance

• Particle spectra at LEO

• Coronal Holes total area RT estimation and SW 
velocity forecasting at L1

• Dst forecasting

• Magnetospheric magnetic field

• Relativistic electron fluxes at GEO

• High-latitude boundary of the outer radiation belt

• …



3D-magnetosphere
http://swx.sinp.msu.ru/3d.php?lang=en



Solar Wind Velocity Forecast
http://swx.sinp.msu.ru/models/solar_wind.php?lang=en



Forecasting applications



date

Orbital parameters

satellite TLE

Spectra at 

LEO orbit

Particle spectra 

by GOES

orbit

Cut-off rigidity

(Kp)

Particle spectra at LEO orbits

Input from NORAD, NOAA/GOES, Potsdam (Kp)



Dose Rate onboard LEO SC

Dose Rate

SEE Rate



New Data Source: “Lomonosov” Mission

LEO, scientific (MSU)

Launch: 2016
LEO orbit – 550 km
Mass — 250 kg

• Study of ultra-high energy cosmic 
rays

• Phenomena in hard x-rays and soft 
gamma-rays (0.05-1.0 MeV) 

• Search and detection of optical 
transients accompanying gamma-ray 
bursts

• study of transient luminosity events in 
the Earth atmosphere

• Magnetosphere physics research, 
monitoring of radiation conditions in 
the near-Earth’s space PL – M.Panasyuk



Equipment

1. TUS - for UHCR cascade  detection and TLE 

study;

2. BDRG - for gamma-ray burst monitoring;

3. SHOK - wide-field camera for study GRBs

optical counterparts;

4. MTEL or UFFO - for astrophysical 

observations in UV

5. DEPRON - dosimeter for radiation background 

study.

6. ELFIN – magnetic field, energetic particles





Instruments onboard: ELFIN-L

• Magnetometer and charged 
particle detector (Joint 

UCLA and SINP MSU 

project)

• Energy range: 30 keV –

4,1 MeV in 16 chanels.

• Dimensions:200х100х720

mm.

• Mass: 3±1 kg;

• Telemetry: 10 Mb/day; 

• Power cons: 5 W



Conclusions

• Space monitoring data center of MSU gives 
access to satellite data via Web-site 
http://smdc.sinp.msu.ru

• SMDC provides real-time analysis of physical 
conditions in the near-Earth space based on 
data and models via Web-site 
http://swx.sinp.msu.ru

• SMDC provides operational services for 
space operators

SMDCSMDC


