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Györgyi G, Fluctuations and correlations of bundles of rays, on the basis of the particle 
picture Fizikai Szemle 1962 (12 évf ) 5 sz 146–152 (in Hungarian)picture. Fizikai Szemle,1962. (12. évf.) 5. sz. 146 152. (in Hungarian).

Györgyi G, Sugárnyalábok ingadozásai és korrelációja a részecske-kép alapján. Fizikai Szemle,1962. (12. 
évf.) 5. sz. 146–152. [ Újra közölve: Fizikai Szemle, 2015. (65. évf.) 7–8. sz. 252–258. ]

Photons do not split.

S. V., Correlation in thermal neutron beams. SZFI Seminar. 09. Feb. 2010.
To the memory of Géza Györgyi, on the occasion of the 80ies anniversary of his birthday.



Photon bunching, Fermion antibunching.Photon bunching, Fermion antibunching.
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Sugárnyalábok ingadozásai és korrelációja a részecske-kép alapján.
[Fluctuations and correlations of bundles of rays, on the basis of the 
particle picture.]

“The explanation is straightforward We have seen that the photons ‘like’ to bunch in an

 znnn /1)( 2  znnn /1)( 2 
… The explanation is straightforward. We have seen that the photons like  to bunch in an 
elementary phse spece cell; this led to the hypernormal fluctuations. In case of electrons, 
just such a bunching is forbidden by the Pauli principle (Fig. 4c). ... This character of their 
nature explains that their fluctuations stay below the normal value, and, if we performed the 
coincidence experiment shown in Fig 1 then on the basis of assumiing independencecoincidence experiment shown in Fig. 1, then, on the basis of assumiing independence, 
provided the condition (2) is satisfied, we would receive less coincidence as the accidental 
ones.” 

Györgyi Géza
Központi Fizikai Kutató IntézetKözponti Fizikai Kutató Intézet,                       
Elméleti Fizikai Laboratórium



John F. Clauser,  Experimental distinction between the quantum and classical field-theoretic 
predictions for the photoelectric effect. Phys. Rev. D 9, 853-860 (1974). [ Jánossy’s  ‘Photon 
experiments’ (1954-57): Photons do not split. They interfere individually with themselves. ]e pe e ts ( 95 5 ) o o s do o sp ey te e e d du y t t e se es. ]

Photons do not split.

Jánossy L and Náray Zs 1957, The interference phenomena of light at very low  intensities. Acta Phys. Hung. y y , p g y y g
7 403-425. Jánossy L and Náray Zs 1958 Investigations into interference phenomena at extremely low light 
intensities by means of a large Michelson interferometer. Suppl. Nuovo Cimento 9 588. 
Ádám A, Jánossy L and Varga P 1954 Coincidences of photons, progressing in coherent  beams of light (In 
Hungarian: Koherens fénynyalábokban haladó fotonok koincidencái.) Magyar Fizikai Folyóirat 2, 499 (1954). 
Ádám A Jánossy L and Varga P 1955 Beobachtungen mit dem Elektronenvervielfacher an kohärentenÁdám A, Jánossy L and Varga P 1955, Beobachtungen mit dem Elektronenvervielfacher an kohärenten 
Lichtstrahlen. Annalen der Physik 16, 408-413 (1955). In Russian:  Acta Phys. Hung .4, 301-305 (1955)



Hanbury Brown and Twiss [1956]y [ ]

R. Hanbury Brown and R. Q. Twiss, Correlation between photons in two y Q , p
coherent beams of light. Nature Vol. 177., No. 4496. pp. 27-29 (1956).



Two-photon correlations. Photoelectric mixing.

R. GLAUBER:  Quantum Optics and Heavy 
Ion Physics.
( Quark Matter 2005, Budapest, 2005 ).

UGO FANO: Quantum Theory of Interference 
Effects in the Mixing of Light from Phase-
Independent Sources.( Q p ) p
Am. J. Phys. 29, 539-545 (1961)
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S. V., The role of self-coherence in correlations of bosons and fermions in linear counting experiments. 
Notes on the wave-particle duality; Fortschritte der Physik – Progr. Phys.;  59, No. 3–4, 296-324 (2011).
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Jordan & Wigner [ 1927 ]: –
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Coherent state

Thermal state



An oustanding and exceptional theoretical physicist.

GYÖRGYI Géza  

Right Figure is a computer graphics based on the left photo of Györgyi G., copied from the book:

[ 1930 okt 8 – 1973 aug 24 ]  

KOVÁCS László, GYÖRGYI GÉZA. Egy kivételes elméleti fizikusi életpálya 1930 – 1973.  (Magyar 
Tudománytörténeti és Egészségtudományi Intézet, Budapest 2016) An exceptional life of a theoretical physicist. 



Cisterci Rend Gimnáziuma Györgyi G At the gate of the gymnasium Pictures copied from the book:Cisterci Rend Gimnáziuma.  Györgyi G. At the gate of the gymnasium. Pictures copied from the book:
KOVÁCS László, GYÖRGYI GÉZA. Egy kivételes elméleti fizikusi életpálya 1930 – 1973.  (Magyar 
Tudománytörténeti és Egészségtudományi Intézet, Budapest 2016) An exceptional life of a theoretical physicist. 



GYÖRGYI Géza  
[ 1930 okt 8 – 1973 aug 24 ]  

ZIMÁNYI József  
[ 1931 dec 5 – 2006 szept 26 ]  

ZIMÁNYI (Györgyi) 
Magdolna 

[ 1934 nov 29 2016 márc 27 ]

Outstanding intellectual surroundings both in the family and at the university.

[ 1934 nov 29 – 2016 márc 27 ]  

„A Györgyi-Giergl család három évszázada” – elnevezésű kiállítás egyik kurátora. (Zimányi Magdolna Dr. 
Györgyi Géza röntgenorvos és Zámor Magda lánya, Györgyi Kálmán iparművész unokája.)



Györgyi G,  The motion of the centre of energy and the energy-momentum tensor of the electromagnetic 
fi ld i di l t i A t Ph H 4 133 143 (1954) Di i f th Ab h Mi k ki bl ”field in dielectrics. Act. Phys. Hung. 4, 133-143  (1954). Discussion of the „Abraham – Minkowski problem”.



Györgyi G,  Kepler’s equation, Fock variables, Bacry’s generators and Dirac brackets. Il Nuovo Cim. 53, 717-y gy , p q , , y g ,
736  (1968). Group considerations;SO(4), SO(3,1)...



The cover of the book: KOVÁCS László GYÖRGYI GÉZA Egy kivételes elméleti fizikusi életpálya

Harmonices Mundi Libri V.

The cover of the book: KOVÁCS László, GYÖRGYI GÉZA. Egy kivételes elméleti fizikusi életpálya 
1930 – 1973.  (Magyar Tudománytörténeti és Egészségtudományi Intézet, Budapest 2016) „An exceptional life of 
a theoretical physicist”. Back cover: Johannes Kepler, Tabula Rudolphiane 1627 . Quote Kepler.



Györgyi Géza Díj. [ Györgyi G. Prize. ]

A Györgyi Géza Díjat a KFKI Részecske és Magfizikai KutatóintézetA Györgyi Géza Díjat a KFKI Részecske- és Magfizikai Kutatóintézet,
a Wigner Fizikai Kutatóközpont jogelődje alapította. 
1996-ban osztották ki először.

[ Note. The first prize winner. 1996. CSÖRGŐ Tamás. 
Bevezette az LCMS koordináta rendszert, amely a Bose-Einstein korrelációs kísérleti és 
elméleti kutatások standard eszközévé vált a nagyenergiás nehézion fizikában. ]elméleti kutatások standard eszközévé vált a nagyenergiás nehézion fizikában. ]



Akhiezer and Berestetzky, Quantum Electrodynamics. Hungarian translation by G. Györgyi and K. Nagy.



Hungarian translations by Györgyi G.  of Wigner ‘s works [ ]. 1931 – 1959 – 1979.

E. P. Wigner, Gruppentheorie und ihre Anwendungen auf die Quantenmechanik 
der Atomspektren  (Friedrich Vieweg und Sohn  Braunschweig  1931)der Atomspektren. (Friedrich Vieweg und Sohn, Braunschweig, 1931)

E. P. Wigner, Group Theory and its Application to the Quantum Mechanics of 
Atomic Spectra. (Academic Press, New York and London, 1959)

Wigner Jenő, Csoportelméleti Módszer a Kvantummechanikában. Fordította 
Györgyi Géza és Sebestyén Ákos (Akadémia Kiadó, Budapest, 1979)

E  P  Wigner  Symmetries and Reflections  Scientific Essays of Eugene P  

Wigner Jenő, Szimmetriák és Reflexiók. Tudományos Esszék. Fordította 
Györgyi Géza (Gondolat Kiadó  Budapest  1972)

E. P. Wigner, Symmetries and Reflections. Scientific Essays of Eugene P. 
Wigner. (Indiana University Press, Bloomington London, 1967)

Györgyi Géza (Gondolat Kiadó, Budapest, 1972)

L. Eisenbud, G. T. Garvey and E. P. Wigner, General Principles of Nuclear 
Structure, in HANDBOOK OF PHYSICS, Eds. E. U. Condon and H. Odishaw, 
second edition (Mc Graw Hill Book Co  New York  1967)second edition (Mc Graw-Hill Book Co., New York, 1967)

L. Eisenbud, G. T. Garvey and E. P. Wigner, Az Atommag Szerkezete. Fordította 
Györgyi Géza (Akadémia Kiadó, Budapest, 1969)

Varro_ECLIM_2010



Hungarian translation by G. Györgyi.

Note: The very first book on theoretical nuclear physics in Hungary:

Varro_ECLIM_2010

Note: The very first book on theoretical nuclear physics in Hungary:

Györgyi G, Elméleti magfizika. (Műszaki Kiadó, Budapest, 1961).  



G. Györgyi’s activity in history of science. Correspondence of R. ORTVAY with 

S f ld  N  T ll  Ti  Wi  E Pl k i  H  [1939]Sommerfeld, Neumann, Teller, Tisza, Wigner.... E.g.:Planck in Hungary [1939].

Planck’s postcard  to his host, Rudolf Ortvay.                                                                               
copied from: Györgyi G, Max Planck Magyarországon. Fizikai Szemle 1972/10. 307.o..



Györgyi search for Ortvay’s correspondenceEötvös Loránd Mathematikai és y gy y p
Physikai Társulat. A modern fizika érkezése”. Ortvay Rudolf. Kollokviumok. 

Ortvay Rudolf "A de Broglie és Schrödinger-féle 
hullámmechanika" (1927). "A vegyérték problémája a 
quantummechanikában" (1928)

Arnold Sommerfeld "A fémek elektronelméletéről és 
az elektron természetéről"(1930)

Tisza László „A rádióaktív bomlás „
kvantummechanikai tárgyalása”

Neumann János „Dirac-egyenlet és elektronspin”

Ortvay „A Heisenberg-féle reláció”

Schay Géza „A kétféle hidrogén”

Neumann János „A Dirac-féle fényelmélet”

Bródy Imre „Fémek elektron-elmélete”

Lá K él St k ff kt ő áLánczos Kornél „Stark-effektus erős mágneses 
térben”

Neugebauer Tibor „Perturbációelmélet Schrödinger 
szerint”

Ph t i d f Fü tö Lá ló A d fi ik é k é (1919 1945) Fi ik i S l

Teller Ede „Kétatomos molekulák felépítése”

Wigner Jenő „A kémiai kötés kvantumelmélete.

Photo copied from: Füstöss László, A modern fizika érkezése (1919-1945). Fizikai Szemle 
1991/11. 381.o. „The arrival of modern physics.”



Györgyi G, Fluctuations and correlations of bundles of rays, on the basis of the particle 
picture Fizikai Szemle 1962 (12 évf ) 5 sz 146–152 (in Hungarian)picture. Fizikai Szemle,1962. (12. évf.) 5. sz. 146 152. (in Hungarian).
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Convolution → Negative Binomial:
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The expectation value of the number of coincidences during T:
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What would PLANCK and EINSTEIN 
say on the logo of the ‘International say on the logo of the International 
Year of Light 2015?

What

“...by spreading from a point in the 
outgoing light rays the energy is „The wavefront is 

not spotty ” [“Dienot distributed  continuously to 
larger and larger spatial regions, 
but these rays consist of a finite 
number of energy quanta localized

not spotty.  [ Die 
Wellenfront ist 
nicht fleckig.”] 
[Planck M, Das number of energy quanta localized 

in spatial points ...” [Einstein A, On a 
heuristic viewpoint concerning the 
production and transformation of light. 
Annalen der Physik (4) 17 132 148 (1905)]

[
Wesen des 
Lichts. Natur-
wissenschaften 7, 

Varro_ECLIM_2010

Annalen der Physik (4) 17, 132-148 (1905)] 903-909 (1919)]

Varró S, „The 110 years of the photon. From Einstein’s light quanta to extreme light.” Opening plenary talk at LPHYS’15, Shanghai, P R China.



Györgyi GézaGyörgyi Géza 

1930 - 1973 
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Pictures copied from the book:Pictures copied from the book:
KOVÁCS László, GYÖRGYI GÉZA. Egy kivételes elméleti fizikusi életpálya 1930 – 1973.  (Magyar 
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‚HBT Renaissance.’‚HBT Renaissance.



‘Hanbury Brown – Twiss Anticorrelations’
for free electrons( 2002 )for free electrons( 2002 ). 



Intensity interferometry with x-rays 
from undulator.

Yabashi, M.; Tamasaku, K.; Ishikawa, T.: Measurement of x-ray pulse widths by intensity interferometry. Phys. 
Rev. A 2004, 69, 023813. Ikonen, E.; Yabashi, M.; Ishikawa, T.: Excess coincidence of reflected and refracted x-
rays from a synchrotron-radiation beamline. Phys. Rev. A 2006, 74, 013816. 



The mathematical structure of the joint count 
probabilities. [ Illustration for thermal beams. ]p [ ]
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Varró S; The role of self-coherence in correlations of bosons and fermions in linear counting experiments. Notes 
on the wave-particle duality; Fortschritte der Physik – Progr. Phys.;  59, No. 3–4, 296-324 (2011).



Boson correlations [ He4 ].
Fermion correlations [ He3 ].
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Jeltes, T.; McNamara, J. M.; Hogervorst, W.; Vassen, W.; Krachmalnikoff, V.; Schellekens, 
M.; Perrin, A.; Chang, H.; Boiron, D.; Aspect, A.; Westbrook, C. I.: Comparison of the 
Hanbury Brown – Twiss effect for bosons and fermions, Nature 2007, 445, 402-405.



Neutron anti-bunching.

M. Iannuzzi, A. Orecchini, F. Sacchetti, P. Facchi and S. Pascazio: Direct experimental observation of free-
fermion antibunching. Phys. Rev. Lett. 96, 080402 (2006). See also: Varró S; The role of self-coherence in 
correlations of bosons and fermions in linear counting experiments. Notes on the wave-particle duality;
Fortschritte der Physik – Progr. Phys.;  59, No. 3–4, 296-324 (2011).



For the most intense neutron beams (ILL) the o e os e se eu o be s ( ) e
degeneracy parameter is extremely small;  ~10-14

“ Dear Professor Varró,
.........................
The neutron intensity is indeed rather low. When we consider 
the phase space density (degeneracy parameter) it is 10E-14the phase space density (degeneracy parameter) it is 10E-14 
and that means that there is on the average always only one 
neutron in the apparatus, the next one is still in the 
Uranium nucleus of the reactor fuel.

Best regards,
Helmut Rauch ”

“All the performed experiments belong to the regime of self-interference because the 
phase-space density of any neutron beam is extremely low (10-14) and nearly every case 
when a neutron passes through the interferometer the next neutron is still in a uranium 
nucleus of the reactor fuel.”

[ H. Rauch, J. Sumhammer, M. Zawisky and E. Jericha: Low-contrast and low-counting-
rate measurements in neutron interferometry.

Phys. Rev. A 42, 3726-3732 (1990) ]



NOTE: Fluctuations of boson and fermion fields.  [ The neutrino theory of light. By P. Jordan (1935).]

)1(2 NNconst 

M Born W Heisenberg und P Jordan Zur Quantenmechanik II Zeitschrift für Physik 35 557 (1926) “Dreimännerarbeit”

Pascual Jordan [1902-1980]

M. Born, W. Heisenberg und P. Jordan, Zur Quantenmechanik II. Zeitschrift für Physik 35, 557 (1926) .  Dreimännerarbeit    

P.Jordan und O. Klein, Zum Mehrkörperproblem in der Quantentheory. Zeitschrift für Physik 45, 75 (1927). 

P Jordan und W Pauli Zur Quantenelekrodynamik ladungfreier Felder Zeitschrift für Physik 47 151 (1928)

P.Jordan und E. Wigner, Über das Paulische Aequivalenzverbot. Zeitschrift für Physik 47, 631(1928). 

P. Jordan und W. Pauli, Zur Quantenelekrodynamik ladungfreier Felder. Zeitschrift für Physik 47, 151 (1928). 

P. Jordan, J. Neumann and E. Wigner, On an algebraic generalization of the quantummechanical formalism. Ann. Math. 35, 29-64 (1934)

P. Jordan, Die Neutrinotheorie des Lichts. Zeitschrift für Physik 93, 464 (1935). 

P. Jordan, Beiträge zur Neutrinotheorie des Lichts. Zeitschrift für Physik 114, 229 (1937). 

B. Schroer, Pascual Jordan’s legacy and the ongoing research in quantum field theory. Europian Physical Journal H 35, 377 (2011). 



Hanbury Brown – Twiss correlation 
with an attosec pulse?p

The left figure below is shown just for 
comparison (thermal states; usual ‘photon p ( ; p
bunching’). The right figure refers to a 
multimode phase eigenstate (as a quantum 
model of an attosecond pulse). [The width of 

attosec

the curve is expected to be of order of fs.]
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Varró S, The role of self-coherence in correlations of bosons and fermions in linear counting experiments. Notes 
on the wave-particle duality; Fortschritte der Physik – Progr. Phys.;  59, No. 3–4, 296-324 (2011).


