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Abstract 

Prof. Elizaveta Karamihailova (1897-1968) is the first Bulgarian nuclear physicist and the first 

Bulgarian woman with an academic degree. Prof. Karamihajlova spent a significant period of time 

working at the Radium Institute in Vienna (1923-1935) and at the Cavendish Laboratory in 

Cambridge (1935-1939). She studies the nuclear reactions and the most up-to-date problems of the 

nuclear physics during the 1930’s – neutron discovery, artificial radioactivity, split of atom nuclei.  

Following her return in Bulgaria (1939), E. Karamihailova continues the studies of Prof. P. 

Penchev to measure radioactivity of natural objects such as drinking and mineral water, soil, rocks, 

mud-curing. She also studies the radioactive pollution of the uranium mining regions, radioactivity 

due to nuclear tests.  She is the founder of the first radiation protection activities in Bulgaria. 

 

Introduction 

E. Karamihailova (1897-1968) graduated the University of Vienna 

as a PhD in Physics and Mathematics. During the period 1922-1935 

she worked at the Radium Institute in Vienna and later at the 

Cavendish Laboratory in Cambridge (1935-1938). Her work is 

related to the measurement techniques of the ionizing radiation, 

studying radioactive reaction induced by alpha particles and 

neutrons. Some of her studies are among the pioneers in neutron 

research and splitting the atom nuclei. All these studies prove the 

role of Dr. E. Karamihailova as the first Bulgarian nuclear physicist. 

Dr. E. Karamihailova is the first habilitated Bulgarian woman 

(Figure 1).  

                                                 
* Presenting author: ms_stoeva@yahoo.com 

Figure 1.  
Prof. E. Karamihailova 
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In 1939 she has been appointed as an Associate Professor at the Sofia University and a Head of 

the newly created Atom Physics Department. In 1955 she was employed as a head of the 

Radioactivity Laboratory at the Faculty of Physics, Bulgarian Academy of Sciences. In 1963 she 

has been promoted as a Professor. 

This paper is an overview of the studies Prof. E. Karamihailova conducted in the area of 

health and ecology related to the population in Bulgaria.  

 

Materials and Methods 

E. Karamihailova was appointed a Head of the Radioactivity section of the Bulgarian 

Academy of Sciences in 1955. Immediately after that she pointed out the main objectives in 

the organization and the activities of the Radioactivity section, problems related to the 

radiation situation, radiation hygiene assurance and radiation protection. At that period the 

major sources of radioactive risk in Bulgaria have been the Uranim mining and nuclear 

weapons. To better assess the contributions of Prof. E. Karamihailova we have studies in 

detail the activities of the Radioactivity section. 

 

Results 

1. Immediately after the WWII Bulgaria started Uranium mining. The first installation to 

concentrate Uranium ore was founded in 1947 near the village of Buhovo. Later this 

installation grew to a hydrometallurgy factory. Uranium ore processing caused huge 

contamination of the whole surrounding region. 

Dr. Karamihailova started activities to control the radioactive situation at the Buhovo area. 

Her studies proved Radium-226 (and its decay products Polonium, Bismuth, Lead) 

contamination. Contamination at certain areas reached 1000 µRo/h. Prof. Karamhailova and 

her team proposed the first Radiation Protection activities in Bulgaria. 

2. Prof. A. Puhlev created an interdisciplinary team of experts to study the occurrence of 

Endemic Nephritis in large parts of the Bulgarian population during 1950’s. Prof. 

Karamihailova is part of this team of experts. She studies the presence of radioactive elements 

in the water sources of the observed areas. Standard methods have been used to measure 

Radon, Radium and Thorium, while Uranium has been measured using the luminescence 

method. The regions have been mapped to nearly 100%. Studies showed low presence of 

these elements and did not prove the hypothesis for a direct influence of the radiation over the 

disease. 
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3. E. Karamihailova and her team also studied Bulgarian mineral waters and mud-curing 

trying to find the relation between their healing capabilities and the radioactivity. They 

concluded that the healing effect is not due to the presence of Radium because of its low 

concentration. These results have been published in 1962 [2]. 

4. The trends in Nuclear science have developed at the Bulgarian Academy of Science and the 

Sofia University developed during the 1960’s after the installation of the scientific nuclear 

reactor IRT-1000. In 1961 E. Karamihailova initiated the formation of a new section – 

masspectroscopy of Lead isotopes. The objective was to define the presence of stable Lead 

isotopes in various ores, collect information about the genesis and geochronology of the rocks 

and ores.  

5. As a part of the design of the scientific nuclear reactor in the Institute of Physics, E. 

Karamihailova and her team initiated an observation/study of the radioactivity of rain and 

atmosphere aerosols in the Sofia region. The study has been conducted for 14 months (1957-

1958) and included regular checks of the radioactive contamination of air and rainfall (Figure 

2) [1].  

 

 

Figure 2. Regular checks of the radioactive contamination of air and rainfall [1] 

 

136 rain samples have been studied. The results have been published in 1960 at the Physical 

Faculty newsletter [1]. The annual average value of beta-activity is 0,288x 10-12 curie/ml.  

184 air samples have been studied. The publication shows activities caused by Radon and 

Thorium decay elements (Figure 3) [1].  
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Figure 3. Measurement of decay [1] 

 

An important finding is the activity in the period 11-14 October 1958. The activity increased 

20 times compared to the annual average. Based on these findings the team concludes that the 

nuclear explosion had taken place on 3.October (Figure 4) [1]. 

 

 

Figure 4. Calculation of nuclear explosion date [1] 

 

One of the authors of this publication (N. Balabanov) had the chance to spend certain amount 

of time at E. Karamihailova’s laboratory during the described period. He will share his 

personal impressions and thoughts:  

In 1958 Moscow hosted the International Conference “Peaceful application of the nuclear 

energy and the young people” (1-8 August 1958) [3]. Young scientists from 27 (the Eastern 
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block, USA, France, UK, Western Germany, Japan, Brasil) countries took attended this 

conference. I was the representative of Bulgaria.  

I was advised to contact Dr. Karamihailova to assist me in preparation for the conference. At 

that period the Institute of Physics was located at one of the Bulgarian Academy of Sciences’ 

buildings at the 4th Kilometer of Tzarigradsko Shosse blvd. This is where I med Dr. 

Karamihailova for the first time. I was impressed by her openness and how active she was. 

She immediately arranged a “working place” for me and started introducing me to their 

activities. There is where I spent the whole month of July – in her office-laboratory. She 

provided me with a lot of books and materials related to the problems I was interested in and 

also to her work and own studies. 

During the time I spent at E. Karamihailova’s laboratory I prepared a paper reporting the 

increased activity in the rainfall and the aerosols due to the nuclear and thermo-nuclear 

weapons tests. I also emphasized that “experimental detonations of nuclear bombs is not only 

dangerous for us, but also the future generations”. I have lost my original paper for a long 

time, but I took the above citation from the International Live magazine’s article about the 

conference in Moscow where they used my speech as an example [4]. I also stated the opinion 

of the Bulgarian people, including the young people, that we support the immediate cease of 

nuclear tests and nuclear weapons. My speech at the conference was emotional, just like my 

age and following the ideology of these times. These were all my thoughts provoked by the 

political atmosphere and the tense international situation  

I am grateful to E. Karamihailova for the helps, for the information and literature she gave me 

and for the self-confidence she inspired me with as a participant in an International event. I 

saw and learned many things at the Moscow Conference – speeches of famous scientists, visit 

of Dubna (founded 2 years prior the conference), the world’s first Nuclear Power Plant in 

Obninsk, factories and scientific institutes using nuclear methods. 

I am happy I had my chance in 1958 to meet the first Bulgarian Nuclear Physicist, 

international specialists and the first achievements in using the atom for peaceful purposes. 

 

Discussion 

The summary of E. Karamihailova’s activities at the Bulgarian Academy of Scientists proved 

the personal involvement and leading role in completing an enormous amount of radio-

ecological activities. 
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Conclusion 

The best conclusion for this paper are B. Amov’s words: „At that point not all of us could 

evaluate these studies, taking them as a routine work. But right now when the terms 

environmental safety, ecology and radioecology are filled with real meaning and people better 

realized their meaning, we need to give our appreciation for the noble and humane activities 

of Prf. E. Karamihailova. She is one of the pioneers of our Nuclear Physics (she is the first 

Bulgarian nuclear physicist) and one of the pioneers of the Bulgarian Radioecology.”  
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