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Beginning of cosmic rays research 
in Slovakia (Czechoslovakia)

● research of cosmic rays in Slovakia dates back into after 
WWII period and is closely related to the Lomnicky stit 
observatory 

● in 1958, Lomnicky stit observatory joined the cosmic rays 
research groups within the international geophysical year,  
the new academic building (attached to the old one)

● nowadays, research continues in Slovakia with IEP SAS as 
the operator of the neutron monitor and SEVAN instruments 
at the Lomnicky stit



  

Beginning of cosmic rays research 
in Slovakia (Czechoslovakia)



  

First important international article

Nature 168, 1004 (08 December 1951)

Determination of the Mean Life-time of μ-
Mesons
J. PERNEGR

Institute of Nuclear Physics, Academy of 
Sciences, and Institute of Physics, Charles' 
University, Prague. July 25

doi:10.1038/1681004a0



  

First time series of cosmic rays measurements

Czechosl. Journ. Phys. 6 (1956) 2



  

First time series of cosmic rays measurements



  

Cosmic rays measurements at the Lomnický štít

First neutron monitor 
4NM64 operated from 1970 – 1981.

Skywalk

Place after removal of first neutron 
monitor



  

● Neutrónové monitory na Lomnickom štíte

– 1970-1981 - operation of a neutron monitor 
located outside the main building, which 
proved to be an inappropriate location; 4 NM 
tubes in operation

– since December 1981 - measurement of 
secondary cosmic rays using the 8NM64 
detector located in the measurement house 
on the roof of the building

– continuous measurement to this day, first 
with a resolution of 1 hour and 5 minutes, 
later 1 minute and today 1 second

– May 2012 - general reconstruction of the 
measuring house

Reconstruction of the measuring house on Lomnický Štít, May 
2012

Cosmic rays measurements at the Lomnický štít



  

● Current state of the measurements 

– 8NM64, counter tubes SNM-15 (10BF3) continuous 
operation since 12 / 1981

– SNM-15 are going to be replaced with LND tubes

– mass of the lead: ~ 11 000 kg

– mass of the polyethylene: ~ 1 800 kg reflector & ~ 240 kg 
moderator

8NM64 neutron monitor at the Lomnický štít

Cosmic rays measurements at the Lomnický štít



  

Cosmic rays measurements at the Lomnický štít

● Outputs and further processing

– NEMO-X

– NMDB.EU

– DAPRES

NEMO-X – Miniaturized read-out module NEMO-X

Highest located server in Slovakia



  

Cosmic rays measurements at the Lomnický štít

WARNING: NEW DOMAIN NAME FOR OUR OLD WEB SITE: http://neutronmonitor.ta3.sk

http://neutronmonitor.saske.sk

http://neutronmonitor.ta3.sk/
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http://data.space.saske.sk/



  

http://data.space.saske.sk/
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● SEVAN na Lomnickom štíte

– in continuous operation since 2014

Cosmic rays measurements at the Lomnický štít



  

● educational activities

– interdisciplinary course focused on 
detection and dosimetry of cosmic 
rays 

– SIREN - Space Ionizing Radiation 
Experts Nursery (2020 - 2021)

– project supported by the European 
Space Agency

– COURSE MATERIALS AVAILABLE 
FOR FREE (after filing request form)

– electronic study book and electronic 
lectures

– web-site: http://siren.space.saske.sk/
SIREN.SPACE.SASKE.SK – Webová stránka projektu

SIREN.SPACE.SASKE.SK –Official project website

Educational activities

http://siren.space.saske.sk/


  

● project ESADOS

– ESA Support for Aircrew 
DOsimetry Services

– start IV/2025

ESADOS.EU – Official website

CONCORDE – Radiation warning. Intrepid 
museum, NYC

Plans for future



  

● common neutron monitor operated in Poland

– Polish Air-Force University & IEP SAS & …. you all are 
welcome

– currently in stadium of search for full funding

● example of problems we encounter

– NM64 requires inner moderator diameter of 107 mm 
and outer diameter o 127 mm, wall thickness of 20mm

– standard available pipeline tube (DN125 SDR11 
PE100 ) offer outer diameter of 125 mm, wall thickness 
of 22,7 mm resulting inner diameter of 102,7 mm

– difference is only 4,3 mm but is acceptable?

Plans for future



  

Please could you help us?

● what is the proper way to determine the heliocentric potential from the 
neutron monitor response

● is it common / how to correct response of NM tube for decreasing level 
of 3H / 10B in working gas

● NM64 NM are standardized models of detectors, how is it with 
electronics, data output?

● materials available today: PP, PE, LDPE, HDPE, which one to use?

● standard dimensions pipeline tube or custom-tailored moderator tube?

● is there any universal guide for construction, operation and 
maintenance of standard NM64 type neutron monitors?  

?



  

Thank you for your attention.

The laboratory at the Lomnicky stit was scientifically and 
organizationally led for a long time by Prof. Ing. Karel Kudel, 
DrSc. (5. 9. 1946  Ostrava – 20. 1. 2019 Košice).

Thanks to his enthusiasm, scientific work, expertise and personal 
contacts, an active international collaboration was launched, 
which continues to this day and yields valuable scientific results.

Without him, we would not be here in Athens now.  

For all of this, we owe him our sincere thanks.
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