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A Life of Two Halves 

Loved physics; Hated fascism 



4 September 1979: The day I nearly met Bruno 



Pontecorvo:Ideas for  experiments  
 giving rise to Nobel prizes 

 radiochemical methods  for neutrino  detection 
 Chlorine experiment , R. Davis      Nobel  2002 

     Two types of  neutrinos; accelerator expt to prove it 
L.Lederman,J.Steinberger, M.Schwarz  Nobel  1988 
. 

   Oscillations  
   Koshiba Nobel 2002 

Inverse beta decay at reactors  
 F. Reines      Nobel 1995 
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Not known in west 
Couldn’t do in ussr 
did BP expect positive? 

Reactors = antineutrinos 
Chlorine fails 
Forbidden access reactor in ussr 

BP died 24.9.93 
Otherwise would surely have shared 
Nobel 2002 

 
 
 
 
 
 
 
 
 
 
 



Pontecorvo 1951-1953:  
Associated Production and Strangeness 

 radiochemical methods  for neutrino  detection 
 Chlorine experiment , R. Davis      Nobel  2002 

     Associated Production of strange Particles 
A Pais 
. 

   Oscillations  
   Koshiba Nobel 2002 

Concept of strangeness 
Pais and Gell Mann  
 

Pre Pais but classified 

What did BP do? 

BP died 24.9.93 
Otherwise would surely have shared 
Nobel 2002 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 



Bruno Pontecorvo: Discovered in Archives 

: Paris to Chalk River 
•                       Solar Neutrinos 45 (!) and 46 
•                       Harwell  

: Strange Particles 1951-3 



 
 
 
 
 
 
 

Marianne arrives Paris 15 Sept 1936 

 
 
 
 
 
 
 
 

 
 
 
 



Marianne meets Bruno 12 Nov 1936 

 
 
 
 



 
 
 
 

 
 
 
 
 

Ball at Cite Universitaire with 
Bruno Pontecorvo. Great 



1938 Aug-Sept 
 
Youth Hostels with Gil 
 
+ Phys conference 
 



Marianne+Gil in Sweden Sept38-August 39. 
 Bruno refused visit (June 39)  by Swedes  



 
 

 
 



Marianne returns France 7 Aug 39; visa until 2 Aug 40;  



Wedding announcement for January 1940 



   Marianne+Gil 
 train to Toulouse 

Bruno + Gillo… by bike 
On day of Nazi invasion ! 

But Nazi invasion 
 
June 1940…. 
 
Sudden flight 
to USA via 
Toulouse 
Spain 
Portugal 



1940-42: Oil prospecting in Oklahoma. 

1942:  Lack of radioactive sources; talks Fermi + Auger, Halban… 

1943: Montreal..Chalk River. Anglo-Canadian  

1945: Chalk River.  



BP: On a method for detecting neutrinos 

   Not the 1946 famous paper 
 
This is the 1945 original 

Classified secret until 1964 !!! 



                There is no mention in the paper 
                            of solar neutrinos 
 
                         BP thanks “Dr Pryce” 
                
                                       and adds a Note as postscript 
 
 
 
 
 
 
 
 
 
 
 
 
    



 
 
 
 
 



 
 



Chalk River: 1946- 48 
 
Muon identified as heavy electron with flavour 
 
Muon decays to three particles (indirect neutrino)…. J Steinberger  
 
Universal weak interaction 

Universal Weak Interaction. 
 
Traditionally cited: 
G Puppi Nuovo Cimento 5 587 1948 
Tiomno J,Wheeler J.A Rev Mod Phys 21 144 ,
1948 
Lee T.D ,Rosenbluth M,Yang C.N. Phys Rev 75 
905 1949 

 
BP’s first  proposal of Universality 
not recognized. 
 
See: J. Steinberger .Personal debt  to 
Bruno Pontecorvo 
Selected works of Bruno Pontecorvo pg 455 



1946-48 Chalk River NRX design; consultant to Harwell 
 
1949: moves to Harwell     
Nuclear reactor design, beta decay and Cosmic Rays 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Harwell/Abingdon 1949.     Not Gil Pontecorvo 

 
 
 



 
 
 

Tony Gardner  



 
 
 

 
 
 
 
 
 
 
 
 

“I remember Bruno  
riding his bicycle up the street 
… backwards” 

Tony Gardner 2013: 







1950-55 Bruno Pontecorvo work classified (again!)  
 
       Discovery of Associated Production and Strangeness 

From Dubna Report 1953 



Dubna Internal Report 1953….Translated by Gil Pontecorvo 





i 
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Yes.  Dubna confirms this 

No.  Strangeness is additive 



Pontecorvo: Cartoon from Bilenky “Mister Neutrino”  

Oscillations + Neutrino Astrophysics…..  
Modern legacy: Worth entire conference………. 



Pontecorvo:Ideas for  experiments  
 giving rise to Nobel prizes 
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Not known in west 
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did BP expect positive? 
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Chlorine fails 
Forbidden access reactor in ussr 

BP died 24.9.93 
Otherwise would surely have shared 
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Pontecorvo: What would have been 
different if he had stayed in Oxford? 

 Associated production and strange particles 

     Two types of  neutrinos; accelerator expt to prove it 
L.Lederman,J.Steinberger, M.Schwarz  Nobel  1988 
. 

Inverse beta decay at reactors  
 F. Reines      Nobel 1995 
 

CERN (but would he 
have had the idea?) 

Harwell not intense enough (?) 
And Cl to A don’t work 

 
 
 
 
 
 
 
 
 
 
 



Pontecorvo: What would have been 
different if he had stayed in Oxford? 

 Associated production and strange particles 

     Two types of  neutrinos; accelerator expt to prove it 
L.Lederman,J.Steinberger, M.Schwarz  Nobel  1988 
. 

Inverse beta decay at reactors  
 F. Reines      Nobel 1995 
 

CERN (but would he 
have had the idea?) 

Harwell not intense enough (?) 
And Cl to A don’t work 

Parity violation 
Dalitz and Theta-Tau puzzle 
BP “Do an experiment”….? 

 
 
 
 
 
 
 
 
 
 
 



Pontecorvo: What would have been 
different if he had stayed in Oxford? 

“There is no subjunctive tense in history” 
 
Gil Pontecorvo  

…. in a multiverse somewhere……. 



A Life of Two Halves 

Loved physics; Hated fascism 

Experiment and theory 




