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BIOSPHERE Training course and 1st 
stakeholder workshop.  

The BIOSPHERE training course and the 

1st stakeholder workshop on “New 

methodologies and developments to 

investigate the influence of extraterrestrial 

radiation in the biosphere” was organized by 

UJF CAS, CMI, and PTB on October 1-2, 

2024, in Prague and at the Milešovka 

observatory, Czech Republic. The event 

attracted over 50 participants, including both 

in-person and online attendees. 

The course focused on new methods and 

techniques developed within the project, 

specifically on methods capable of 

identifying and establishing correlations 

between cosmic rays, solar UV radiation, 

and the thickness of the ozone layer, as well 

as assessing their mutual effects on 

biological systems. 

Taking advantage of the ongoing third 

measurement campaign at the Milešovka 

Observatory (running from mid-August 2024 

to mid-November 2024), participants were 

provided with a unique opportunity to see the 

instruments in action.  

The first day featured lectures introducing 

key topics, including an invited presentation 

by Prof. Ashot Chilingarian, head of Cosmic 

Ray Division (CRD) at the A.I. Alikhanyan 

National Laboratory (Yerevan Physics 

Institute), titled “Modulation of Cosmic Rays 

in the Earth’s Atmosphere”. On the second 

day, participants joined an excursion to the 

Milešovka Observatory, where they 

observed the instruments in operation and 

received on-site explanations of their 

functionality. Prof. Chilingarian also 

presented the SEVAN detector installed at 

the observatory, part of the SEVAN network 

(http://crd.yerphi.am/space_environmental_v

iewing_and_analysis_network). 

 

Excursion to the Milešovka observatory 

(October 2, 2024). 

https://euramet-biosphere.eu/
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On-site explanations of the functionality of 

the cosmic ray detectors participating in the 

third measurement campaign at the 

Milešovka Observatory. 

The topic of the project and the third 

measurement campaign captured significant 

media interest. Coverage included a report 

aired on Czech Television News and 

broadcasts on Czech Radio. 

 

Iva Ambrožová with a journalist from Czech 

Television (Photo: D. Šebek). 

Mother’s Day solar storm of 11 May 
2024 and its effect on Earth’s radiation 
belts 

The strongest geomagnetic storm of the last 20 

years occurred on May 11, 2024, caused by a 

large solar eruption that produced beautiful 

auroras in many European countries at 

unusually low latitudes. It has been called the 

Mother’s Day event due to its date. This 

geomagnetic storm had important 

consequences on the terrestrial environment 

of the Earth, and especially on the radiation 

belts as explained in this new publication 

(Pierrard et al., 2024, 

https://doi.org/10.3390/universe10100391). 

Indeed, for the first time since the launch in 

2013 of the PROBA-V satellite with the 

Energetic Particle Telescope (EPT) detector 

on board, an injection of energetic protons in 

the South part of the South Atlantic Anomaly 

was observed. Moreover, four electron belts 

were observed after the storm instead of the 

usual inner and outer belts, which was never 

seen before.    

 

The figure above shows proton differential 

fluxes injected at high radial distances (here 

L in Earth radii Re) on 11 May and 27 days 

later after a full solar rotation on itself. The 

METOP/MEPED 0° telescope (top panel) 

observes the precipitating protons, while the 

MEPED 90° telescope (bottom panel) shows 

the rare injection of protons in the trapped 

radiation belt below 2.3 Re on 11 May 2024. 

Registry and database for 
radiobiological experiments 

There is a tremendous need to obtain and 

share knowledge on biological studies for 

humans exposed to various irradiation 

scenarios, especially ones that mimic normal 

or extreme environmental exposures. In 

response to this challenge, BIOSPHERE 

announces that a ‘good practice’ guide 

https://euramet-biosphere.eu/
https://doi.org/10.3390/universe10100391
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(REGISTRY) on the major methods, 

protocols and reagents, used under the 

framework of BIOSPHERE to assess the 

response of skin and blood cells exposed to 

relatively low doses of energetic 

protons/gamma rays and UVB, either as 

single or combined radiation, has been 

issued as open access at 

https://doi.org/10.5281/zenodo.12547395. In 

addition, Metadata for the already published 

radiobiological database ‘Metadata for 

RadPhysBio: A Radiobiological Database for 

the Prediction of Cell Survival upon 

Exposure to Ionizing Radiation’ is available 

at https://doi.org/10.5281/zenodo.12582566. 

A holistic perspective was applied, 

combining various components of the stress 

response of cells under irradiation, 

comprising geno- and proteotoxicity, 

oxidative and hypoxic stress as well as 

inflammation. The guide that will be 

continuously updated is addressed to the 

radiobiology community as a means for 

sharing expertise and research tools. 

In the frame of WP4 “Effects of combined 

SCR and UV radiation fields on biological 

systems”, DNA damage and repair was 

assessed by performing γΗ2ΑΧ 

immunofluorescence in human normal 

fibroblasts (HS27) following exposure to 

protons, gamma rays, UVB and their 

combination.  

 

Images above were obtained through 

application of fluorescence microscopy: (A) 

unirradiated cells, (B) cells exposed to 

0.5 Gy protons and (C) cells co-exposed to 

100 J/m2 UVB and 0.5 Gy protons, all 24 h 

post-irradiation (nucleus: blue color, DNA 

damages-double strand breaks: red color 

foci). Pan-nuclear staining of the cell in the 

upper right corner with many foci indicates 

very high levels of stress. 

The increased signal of γΗ2ΑΧ repair protein 

(DNA double strand breaks) following co-

exposure to gamma rays and UVB was also 

validated by Transmission Electron 

Microscopy (TEM) by applying the 

immunogold labeling technique. 

Muon tracking with miniaturized 2× 
stack Timepix3 telescope 

The secondary cosmic radiation field during 

the 3rd measurement campaign at the 

Milešovka Observatory is measured in high 

resolution and enhanced resolving power 

with a miniaturized particle telescope 2× 

stack Timepix3 

(https://advacam.com/camera/minipix-tpx3/)  

– see photo of the stacked pixel detectors 

(top) and assembled radiation camera 

(bottom). 

 

 

https://euramet-biosphere.eu/
https://doi.org/10.5281/zenodo.12582566
https://advacam.com/camera/minipix-tpx3/
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Data is processed with previous calibration 

database, AI and pattern recognition 

algorithms using an integrated database and 

SW tool DPE-TraX 

(https://advacam.com/camera/trax-engine/). 

The composition and spectral 

characterization of the mixed-radiation field 

is resolved into particle species. The 

resulting angular flux of muons measured in 

the atmosphere is shown below. 

 

For further details, see: C. Granja, J. 

Jakubek, P. Soukup, et. al., Spectral tracking 

of energetic charged particles in wide field-

of-view with miniaturized telescope MiniPIX 

Timepix3 1×2 Stack, J. of Instrum. JINST 17 

(2022) C03028 https://doi.org/10.1088/1748-

0221/17/03/C03028. 

Total Ozone Column (TOC) and UV 
index measurement: BTS-Solar, 
BTS2048-UV-S-WP and GUV 

Two BTS high-end weatherproof array 

spectroradiometers operated by Gigahertz 

Optik GmbH (GGO) and DWD (Deutscher 

Wetterdienst: German Meteorological 

Service) are running at different 

measurement campaigns in this project 

[Athens (Greece), Brussels (Belgium), 

Milešovka (Czech Republic), Lindenberg 

(Germany)]. One for TOC measurements by 

direct sun tracking and one for global 

spectral irradiance in the UV (to compute the 

UV index). More information can be found 

here: BTS-Solar (https://www.gigahertz-

optik.com/en-us/product/bts-solar/), 

BTS2048-UV-S-WP (https://www.gigahertz-

optik.com/en-us/product/bts2048-uv-s-wp/).  

The Royal Belgian Institute for Space 

Aeronomy (BIRA-IASB) contributed to UV 

index measurements during all campaigns 

using absolute calibrated radiometers (UVB 

pyranometer, multichannel filter radiometer) 

and a double monochromator.  

The picture below shows the UV and TOC 

measurements instruments on the platform 

of Milešovka Observatory (third campaign: 

August-November 2024). From left to right: 

GUV and UV pyranometer (UV index, from 

BIRA-IASB), BTS2048-UV-S-WP (UV 

spectral irradiance, UV index from DWD), 

BTS-Solar (TOC, from GGO). 

 

Upcoming events until May 2025 

Conference/ 
Workshop 

Date/Location Reason for 
attending 

PHITS 
Workshop and 
Intermediate 
Course at Japan 
Atomic Energy 
Agency in Tokai 

February 2025/ 
Tokai, Japan 

Presentation on 
the use of 
PHITS in 
BIOSPHERE 
measurement 
campaigns. 

EURADOS 
Annual Meeting 
2025, WG11 
meeting 

February 2025/ 
Bucharest, 
Romania 

Update on the 
BIOSPHERE 
project and 
measurement 
campaigns 

EURADOS 
Annual Meeting 
2025, WG 3 
meeting 

February 2025/ 
Bucharest, 
Romania 

Update on the 
BIOSPHERE 
project and 
measurement 
campaigns with 
a focus on 
charged 
component of 

https://euramet-biosphere.eu/
https://advacam.com/camera/trax-engine/
https://www.gigahertz-optik.com/en-us/product/bts-solar/
https://www.gigahertz-optik.com/en-us/product/bts-solar/
https://www.gigahertz-optik.com/en-us/product/bts2048-uv-s-wp/
https://www.gigahertz-optik.com/en-us/product/bts2048-uv-s-wp/
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secondary 
cosmic radiation 

Annual 
International 
Astrophysics 
Conference 
(AIAC) 

April 2025/ 
Compostela, 
Spain 

Presentation of 
Biosphere solar 
wind events 

EGU 2025 April 2025/ 
Vienna, Austria 

Presentation of 
evolution of the 
South Atlantic 
Anomaly during 
solar events, 
min and max 
activity   

ConRad 2025 
(26th Nuclear 
Medical Defence 
Conference) 

May 2025/ 
Munich, 
Germany 

Presentation on 
the 
achievements of 
BIOSPHERE/ 
Radiobiology 
experiments 

Past events 

Please visit our homepage: 

https://euramet-
biosphere.eu/index.php/conferences-and-
meetings 
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