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Nikolai Fedorovich Shul’ga

2

15.09.1947 - 23.01.2024



Theoretical Physics Group
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1971: graduated from the School of Physics and 
Technology in Kharkiv State University 

(Diploma with honors)



Experimental discovery of relativistic positrons and 
electrons channeling phenomenon on the accelerator  

Electron Linac 2 GeV (KIPTI, 1968-1971)



Experimental discovery of the phenomenon of channeling of relativistic electrons and 
positrons in a crystal at LUE-2 GeV (KIPT, 1968-1971)

Master thesis (1971) :    Coherent bremsstrahlung of electrons and positrons 
of ultrarelativistic energy in crystals. 

A.I.Akhiezer, P.I.Fomin, N.F.Shulga, JETP Letters, 1971, v.13, p.713.

I.A.Grishaev, V.L.Morokhovsky, V.I.Kasilov, G.D.Kovalenko, B.I.Shramenko et al. 
Ukrainian Physical Journal, 15 (1971) 1548;   JETP Letters, 16 (1972) 162.
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Second Born approximation in CB theory  
A.Akhiezer, P.Fomin, N.Shul’ga (1970)
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1971-1973:  Military service
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1973 - 2024 :  Work at KIPT
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At the seminar of A.I. Akhiezer
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The main idea (1969)

• For coherent bremsstrahlung 

• The idea: relative contribution of higher Born 
approximation can also be large!!! 
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New directions in the theory of coherent effects  
in the interaction of fast charged particles with crystals
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1986 – 1996: Нач. целевого отд. 32-00

11



Study of the dynamics of beams of relativistic positrons 
and electrons in the crystal (by nuclear reactions) 

S.P. Fomin, A. Jejcic, V.I. Kasilov et al., NIM B129 (1997) 29.



LA-UR-08-06833 

Experimental Results of GeV Electron 
Channeling in Thin Silicon Crystals

S.P. Fomin et al., “Features of Angular Distributions of 1 GeV Electrons Scattered by Thin Silicon 
Monocrystals” Problems of Atomic Science and Technology. 2001, pp. 138-143



Theoretical and experimental studies of the basic mechanisms of emission of 
relativistic electrons in crystals: development of a source of intense gamma radiation

Spectral and spectral-angular characteristics of gamma radiation in crystals
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SLAC experiment E-146   (1994-1999)
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2 2 1γ ϑ < 2 2 1γ ϑ > 2 2 1γ ϑ >

Anthony P.L. et al., Phys. Rev. Lett. 75 (1995) 1949. 
Klein S., Rev. Mod. Phys. 71 (1999) 1501. 
	 	 	      
	 Bethe-Heitler 	 	 ? ? ?	 	             LPM effect

, but T < lc   and  T > lc

F.F. Ternovskii. JETP 12 (1961) 123. . lns
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Radiation in a thin layer of matter :
Shul’ga N.F. and Fomin S.P., JETP Lett. 27 (1978)126;  
Fomin S.P. and Shul’ga N.F., Phys. Lett. A114 (1986)148.

;  
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Ternovsky-Shul’ga-Fomin effect of suppressing the radiation of 
relativistic electrons in a thin layer of matter (TSF effect)

Predicted in KIPT: Letters to ZhETF, 27 (1978) 126. 
Confirmed at CERN: Phys. Lett. B 672 (2009) 323; Phys. Rev. D 81 (2010) 052003.

Ulrik Uggerhøj (spokesman of the CERN collaboration NA63):   
“… we have 'seen' the 'half-bare' electron “   !!!

Теория Бете-Гайтлера (BH),  
Эффект Терновского-Шульги-Фомина (TSF), 
Эффект Ландау-Померанчука-Мигдала (LPM)

Scope of applicability of theories 
Diagram from PhD thesis of Heine Thomsen, 

CERN , 2010
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450GeV proton beam angular distribution at the exit of a bent silicon crystal with the 
curvature radius R=30 m near (110) axis: (a) l=3 mm;  α=0.9; (b) l=12 mm; α=3.6;  
(c) l=48 mm; α=14.4

α=0.9 α=3.6 α=14.4

A.A. Greenenko, N.F. Shul'ga, NIM B 173 (2001) 178

Greenenko-Shul'ga condition

l=crystal lenght along the beam 
l┴=equalization length 
R=bending radius 
Ψc=axial-channeling critical angle



Stochastic mechanism of deflection of high-energy charged particle beam  
in a bent crystal 

A.A. Greenenko, N.F. Shul'ga, JETP Lett., 54 (1991) 520;  NIM B 173 (2001) 178.
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p - protons with energy 400 Gev,      	     π - mesons with energy 150 GeV

Grinenko-Shul’ga condition

CERN experiment UA9: W. Scandale et al. Phys. Rev. Lett. 101 (2008) 164801; Phys. Lett. B 680 (2009) 301 
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Splitting of the proton beam by a bent crystal  
on the SPS CERN accelerator (2010-2016)

E = 400 GeV 
protons 
Si, axis <111>

R = 30.3 м

R = 6.9 м

R = 30.3 м

R = 6.9 м

 Experiment                                     Theory

V. Guidi, I. V. Kirillin, N. F. Shul’ga et al. // Eur. Phys. J. C (2016) 76:80.
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Scientific works: more than 300 articles + 12 monographs and reviews
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1997: Organization of the A.I. Akhiezer Institute for 
Theoretical Physics of NSC KIPT
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At the seminar of the A.I. Akhiezer Institute for Theoretical Physics of NSC KIPT



PHYSICAL FOUNDATIONS OF A PROMISING FAST REACTOR,  
OPERATING IN THE MODE OF NUCLEAR COMBUSTION WAVE  

 S. Fomin, M. Malovytsia, Yu. Mel’nik,V. Pilipenko, N. Shul’ga

Articles:  Annals of Nucl. Energy (2005, 2020), Progress in Nucl. Energy (2008, 2011), ... 
Conferences:    IAEA-RCM ADS (India); PINP WS (Russia); TWGFR (Belgium); NPAE (Kiev); ICAPP (USA); 
INES (Japan); IAEA-TWGFR (China); FR-13 (France); WGFR (Argentina); Global (France), …
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2016: Director General of the National Science Center  
"Kharkiv Institute of Physics and Technology"

NEUTRON SOURCE BASED ON SUB-CRITICAL ASSEMBLY, CONTROLLED BY AN ELECTRON ACCELERATOR



Scientific career of Nikolai Shul’ga

26

1973  –  Junior researcher at the Kharkiv Institute of Physics and Technology (KIPT) 
1977  –  PhD thesis 
1981  –  Senior researcher at KIPT 
1985  –  Doctor of Science thesis 
1986  –  Head of Department at KIPT 
1999  –  Professor of V.N. Karazin KNU  
2000  –  A.S.Davydov Prize of the National Academy of Science of Ukraine 
2002  –  State Prize of Ukraine in the field of science and technology 
2003  –  Corresponding member of the National Academy of Science of Ukraine 
2009  –  Full member of the National Academy of Science of Ukraine (NAS of Ukraine) 
2014  –  Honoris Causa Doctor of V.N. Karazin Kharkiv National University 
2015  –  Honoris Causa Doctor of N.N. Bogolyubov Institute for Theor. Physics 
2016  –  Head of the Department of Nuclear Physics and Energy of the NAS of Ukraine 
2016  –  Director General of NSC KIPT 



In 2015 Nikolai Shul’ga became one of the founders and leaders of the 
International Associated Laboratory (France-Ukraine) "Development of detector 

systems for experiments on accelerators and technologies  
for the physics of accelerators" (LIA IDEATE)

International cooperation

LAL, LPT, LLR, IRFU, LPHNE, 
IMNC, CSNSM, IPNO

IPHC

LPC

Kyiv:  
TSNUK, KINR, 

BITP

Sumy: 
IAP

Kharkiv: 
KNU, KIPT



The Transatlantic Big Science Conference 2022



Participants of the workshop, LAL, 16 October 2015

3rd French-Ukrainian workshop  
on the instrumentation developments for HEP 

October 15-16, 2015, LAL, Orsay, France



Chairman and member of the Organizing Committees 
of a  number of international conferences: 

 QEDSP,  ФВЗЧК,  ICACS,  RREPS,  “Channeling”, ...
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Pedagogical activities of Professor N. Shul’ga
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N. Shul’ga was supervisor  
of 11 PhD and  

7 Doctor thesis 

Head of the Department of Theoretical 
Physics at the School of Physics and 
Technology at the V.N. Karazin KNU



2013: Trans-European Summer School  
in High Energy Physics, Old Saltov
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Succession of generations: 
Sergii Nikolaevich and Nikolai Fedorovich 



Blessed memory of the outstanding Scientist  
and wonderful Teacher  -  Nikolai Shul’ga!

Thank you for attention !


