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Space weather investigations based on Liulin-MO FREND dosimeter 
onboard ExoMars TGO measurements

• Liulin-MO data are used for validation of the
radiation environment models in Mars orbit
and for assessment of the radiation risk to
future manned and robotic missions.

• Obtained are unique data for the radiation 
environment in Mars orbit during SEP events in 
2021- 2023. 

• Based on the measured fluxes in TGO MSO, the 
fluxes in free space at 1.5 AU can be calculated, 
which can be used to benchmark the GCR 
models for free space at 1.5 AU

• http://esa-pro.space.bas.bg/database

Space Missions & Instrumentation



Data obtained in Mars orbit of TGO (2018-2023)

Since September 2020- a decrease of the GCR dose rates 
and fluxes. In September 2023 the dose rate, flux  and 
dose equivalent rate are about 47% of the corresponding 
values measured during the 24th solar cycle minimum.

Comparison of particle fluxes measured on ExoMars
TGO and GOES during SEP events on 24 and 26 
February 2023 (Semkova et al, in print)



Conferences
Space, Ecology, Safety – SES 2023

Sofia, Bulgaria 2023
• The Nineteenth International Scientific Conference “Space, Ecology, Safety - SES 2023”, Sofia, 

Bulgaria, was held  from October 24 to 26, 2023
• THE 35-TH ANNIVERSARY OF THE SHIPKA SCIENTIFIC PROGRAMME AND THE MISSION OF THE 

BULGARIAN ASTRONAUT ALEXANDER ALEXANDROV
• Aerospace Technologies, Remote Sensing and Geoinformation Systems, Ecology and Risk 

Management, Space Material Science and Nanotechnology, Space Weather, 
(http://www.space.bas.bg ) 

From 22 to 25 October 2024 will be held 
the Twentieth anniversary International 

Scientific Conference Space, Ecology, 
Safety - SES 2024

dedicated to

The 45-th anniversary of the mission
of the first Bulgarian astronaut Georgi

Ivanov

http://space.bas.bg/SES/EN/index.html

http://www.space.bas.bg/


https://spaceclimate.bas.bg/ws-sozopol/

The 16th Workshop in 2024…



New research: Space weather effects on satellites 
https://astro.bas.bg/

Example:
‘SpaceX’ storm: 2022-02-03
Loss of 38/49 Starlink satellites
(orbit: 200 км) due to:

1. increased atmospheric drag (previous reports) 
&

2. weak geomagnetic storm, but with double-dip
profile (this study)

(Note: weak solar and IP activity in 2019-2022)

https://doi.org/10.3390/astronomy2030012

https://wdc.kugi.kyoto-u.ac.jp/dst_provisional/202202/index.html

Research activities
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