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Lomonosov Satellite
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SpacecraftLomonosov satellite built by VNIIEM 
(Russia)

Launch Vechicle & PlaceSojuz 2.1a, Vostochny cosmodrome

Launch Date Apr. 2016

Orbit & Altitudesun-synchronous polar at 480 km

Total / Payload Mass450 kg / 150 kg

Mission Lifetime3 years

   

Orientation accuracy~ 5'

Mean Day Power 300 W 

Data rate3 GBytes per day
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Measurement of Dose Rate from Lomonosov/DEPRON
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Victor V. Benghin et al., Space Sci Rev (2018) 214, 9



Measurement of Electron Flux from Lomonosov/ELFIN-L
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Y.Y. Shprits et al., Space Sci Rev (2018) 214, 25



Scintillation Detector Lomonosov/BDRG
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S. I. Svertilov et al., Space Sci Rev (2018) 214, 8

Al 1 mm

window shield Al 0.35 mm
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Measurement of Count Rate from Scintillation Detector Lomonosov/BDRG

S.I. Svertilov et al., Space Sci Rev (2018) 214, 8

http://dec1.sinp.msu.ru/~lucymu/satTraj/Lomonosov.html
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Measurement of Count Rate from Scintillation Detector Lomonosov/BDRG

http://dec1.sinp.msu.ru/~lucymu/satTraj/Lomonosov.html

M. I. Panasyuka et al. 2018, Physics of Particles and Nuclei, 49, 109



  

Radiation Belts, Electron and Proton Flux
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Electron Flux
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● AE-8 & AP-8 models: NASA models of electron (AE maps) and proton (AP maps) fluxes based 
on measurements from more than 20 satellites from 60’s and 70’s. Taken as standard models, still 
widely used. Good sky coverage and large energy range.

- Sawyer, D. M., and J. I. Vette 1976, AP-8 Trapped Proton Environment for Solar Maximum and Solar Minimum, NSSDC/WDC-A- 
   R&S 76-06
- Vette, J. I. 1991, The AE-8 Trapped Electron Model Environment, NSSDC/WDC-A-R&S 91-24
- Vette, J. I. 1991, The NASA/National Space Science Data Center Trapped Radiation Environment Model Program (1964-1991),  
   NSSDC/WDC-A-R&S 91-29

M. V. Zombeck, Handbook of Space Astronomy and Astrophysics

~1300 km

● Large gradient in electron flux at altitude about 1300 km.



  

Proton Flux
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A. S. Jursa 1985, Handbook of Geophysics and Space Environment

Sawyer and Vette 1976 ~1000 km

● Large gradient in the proton flux at altitude about 1000 km.



  

SPENVIS
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● ESA's SPace ENVironment Information System, a web interface to models of the space 
environment and its effects. Uses AE-8 & AP-8 and other models, eg. AE-8 MIN update ESA-
SEE1 and SAMPEX-PET model PSB97.

www.spenvis.oma.be

From Norbert W.: There is the OneWeb  proposed satellite constellation of approximately 
882 satellites to provide global Internet. Satellites at altitude ~1200 km with possibility to attach 
scientific payload. So I checked background at different altitudes with SPENVIS.



  

e-, p+ Fluxes and Spectra at 500 km, AE-8 & AP-8 Models, Solar MINIMUM
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e-, p+ Fluxes and Spectra at 1200 km, AE-8 & AP-8 Models, Solar MINIMUM
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e- (E>40keV) Fluxes for Different Altitude, AE-8 Model, Solar MINIMUM
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p+ (E>0.1MeV) Fluxes for Different Altitude, AP-8 Model, Solar MINIMUM
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e-, p+ Fluxes and Spectra at 500 km, AE-8 & AP-8 Models, Solar MAXIMUM
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e-, p+ Fluxes and Spectra at 1200 km, AE-8 & AP-8 Models, Solar MAXIMUM
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e- (E>40keV) Fluxes for Different Altitude, AE-8 Model, Solar MAXIMUM
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p+ (E>0.1MeV) Fluxes for Different Altitude, AP-8 Model, Solar MAXIMUM
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Other Models Available in SPENVIS
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● AE-8 update, ESA-SEE1, model:
CRRES/MEA satellite data (0.1 - 1.7 MeV) from 1990-1991 were used to update AE-8 MIN 
model.  Vampola, A. L. 1996, Outer Zone Energetic Electron Environment Update, Final Report of ESA/ESTEC Contract No.

● SAMPEX/PET PSB97 model:
Low altitude (< about 600 km) trapped proton model for solar minimum conditions (1994-1995), 
based on measurements made by the Proton/Electron Telescope (PET) onboard the SAMPEX 
satellite. Energy range 18.5 - 500 MeV.
Heynderickx, D., M. Kruglanski, V. Pierrard, J., et al. 1999, A Low Altitude Trapped Proton Model for Solar Minimum Conditions 
Based on SAMPEX/PET Data, IEEE Trans. Nucl. Sci., 46, 1475



  

e- (E>40keV) Fluxes for Different Altitude, AE-8 Update ESA-SEE1 Model, Solar MINIMUM
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p+ (E>18.5 MeV) Fluxes for Different Altitude, SAMPEX/PET PSB97 Model, Solar MINIMUM
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Summary
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● At altitude 1200 km the background electron and proton flux is much larger than at 500 km.

● Orbits with altitude < ~800 km and inclination < ~40° provides relatively good background 
conditions.


