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• Attacks on nuclear power plants 

• deployment of the dirty bomb 

(have a shocking effect on public opinion.)

• previous serious reactor

accidents (Chernobyl, 

Fukushima)

• Malfunctions (for example Paks: 

April 10-11. 2003: 30 fuel 

cartridges were damaged

(Hamvas,I.(2007) 

https://slideplayer.hu/slide/11252168

/

Sükösd Csaba: 

https://slideplayer.hu/slide/

2089781/

Attention on the remote measurability of 

radioactive materials



Problems and need of the remote measurability of 

alpha –emitting radiactive materials

https://rhk.hu/sugarvedelem

Penetration of radioactive radiation (sheet 

of paper, aluminum and lead)

• The range of alpha radiation in air is only a few cm.

• Their outdoor remote detection is not possible with 

traditional detectors,

• Direct contact with the source is necessary

• „…Alpha particles represent the biggest risk to soft 

biological tissues compared to all nuclear decay 

products due to their high energy, large mass and high 

linear energy transfer….”  (Puslishable Summary

https://www.euramet.org/research-innovation/search-research-

projects/details/project/remote-and-real-time-optical-detection-of-alpha-

emitting-radionuclides-in-the-environment/ 

• Currently, there is no suitable measuring system 

available for the detection of large-scale area pollution 

of alpha emitting materials.



A possible way to measure remotally alpha

active materials by radioluminescence

(Baschenko, S. 2004 J. Radiol. Prot. 24 75)

Figure up: Krasniqi et

al (2021): Standoff 

UV-C imaging of 

alpha particle 

emitters Nuclear Inst. 

In Physics Research  

A



https://www.euramet.org/research-innovation/search-research-

projects/details/project/remote-and-real-time-optical-detection-of-

alpha-emitting-radionuclides-in-the-environment/

A collaborative work between 8 EU institutions:  EMPIR 2020 

19ENV02 „RemoteAlpha” project 

• To develop a new method and instrumentation 

for the optical detection of alpha particle 

emitters in

the environment by air radioluminescence a 

detection range of more than two metres.

• To develop and establish a calibration system 

for the novel-type radioluminescence detector

systems.

• To extend the optical detection system to an 

imaging functionality for mapping of alpha

contaminations in the environment.

• To prepare and run a feasibility study for a 

laser-induced fluorescence spectroscopic 

method for the detection of alpha emitters.

• To facilitate the take up of the results by 

stakeholders and provide input to relevant 

standardisation

bodies and radiation protection authorities

• (Extracting from Publishable Summary)



Poster on IRPA Congress, 2022.

6th European Congress on Radiation Protection

30 May – 3 June 2022

Budapest Congress Centre

Budapest, Hungary
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Parts of the IRPA poster in detail
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Some elements of the calibration

infrastructure
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A REMOTE AND REAL-TIME OPTICAL DETECTION OF ALPHA_EMITTING RADIONUCLIDS IN THE ENVIRONMENT
István R. NIKOLÉNYI1*, Györgyi BELA 2 , Zoltán GÉMESI 3 , Péter GÁL 4, Faton S. KRASNIQI5



An active method: laser-induced fluorescence
(LIF) – feasibility study
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Partecipation of MATE
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As a consortium partner MATE with collaboration IDEAS Science Kft.(managing director Dr. Györgyi Bela)

• is currently developing on-line curriculum which can be used in BSc and MSc level university education, 

• this curriculum can also be integrated into the training system of CBRN specialists, persons responsible for 

nuclear medicine technologies, radiation safety officers, environmental protection and waste management 

officers too. 

• the topic of the project was simultaneously introduced into the MATE education system, and the 

educational experiences gained in teaching the related subject will also be taken into account in the 

development of the above-mentioned on-line course material.



The planned e-trainig course for

RemoteAlpha project 





Teaching the subject of the project at MATE

•Starting this September, MATE introduced the topic of the project into its 
educational system in the form of a so-called optional course-unit (called by C –
course unit) .

•Name of the course-unit: „Remote sensing and measurement of radioactive 
materials”

•Subject code: MATER91N GOD-HU-N=C subject=EL00

•Dates: every Thursday



Educational experiences

•Although we do not require stronger prerequisites for completing the subject, during university-level training, in 
addition to the presentation of the special results of the subject, the students' affinity for deeper physical and 
spectroscopic principles must also be taken into account.

In particular, this requires the design of the curriculum for optical measurement systems and the basics of molecular 
spectroscopy in such a way that a comprehensive study of the literature on the subject becomes possible after 
completing the course. Therefore, during the course, where possible, several calculation examples are used, mainly to 
practice the nomenclature of electronic states and transitions, but also to deepen the properties and measurability of 
radioactive decays and alpha radiation, as well as radioluminescence, and to develop a more detailed, nuanced physical 
picture.

•However, we also consider it desirable to establish a strong physical background at the user level too - where the aim 
of the more concise negotiation method is primarily to effectively explain the results and possibilities - and we also 
want to contribute to the understanding of this with feedback verification questions.

•An additional need arose: the discussion of the technical criteria for the installation of the optical system on a drone 
and some aspects of production technology, specifically for the technical engineering courses, with which we would 
also like to ask the project partners for help.



The importance of the subject

The teaching of the subject provides an excellent opportunity to broaden 

physics education with which the principles of spectroscopy and 

molecular spectroscopy in particular, as well as the teaching the methods 

of the fundamentals of quantum mechanics, can become attractive and 

important for engineering students.

ThankYou for your kind attention!
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