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To the 95th  birthday of  Alexander Mikhailovich  Baldin 



1994:  THE DUBNA EFFECT 

A.D.Kovalenko , LHEP Semimar , February 26, 2021 

 

 



1993: FIRST RESULTS FROM NUCLOTRON 
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1973: START OF THE NUCLOTRON 

MAIN ACCELERATOR – SC SYNCHROTRON BASED ON 5T 

COSINE (θ) MAGNETS.  (First sample  was tested at LHE) 
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NEVERTHELESS: NO ACCEPTED TECHNOLOGY, NO MONEY.  



• Superferric  

2.5T magnets, 

• Setup “SPIN”, 

• SC technology, 

• Low cost, 

HIGHWAY or HARDWAY to NUCLOTRON? 

1992: Russian State Prize in 

Physics, Mathematics  

           & Mechanics 
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 Low degradation of the 
cable critical current at fast 

ramping operation 
(4.8 %. @ dB/dt= 4 T/s)    

 Weak dependence of the 
eddy current loss on the 
magnetic field ramp 

A.A.Smirnov et al. 
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NbTi COMPOSITE HOLLOW CABLE 

UNIQUE CHARACTERISTICS – FAST CYCLING OPERATION 



DUBNA TECHNOLOGY OF SC MAGNETS 

• IRON DOMINATED 

• TWO PHASE HELIUM, Т = 4.5 К 

UNIVERSALITY:  FAST CYCLED AND QUASI – CONTINUES MODES  

• HOLLOW TUBE SC CABLE 
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WORLD LANDSCAPE OF SC MAGNETS 



УСКОРИТЕЛЬНЫЙ КОМПЛЕКС ЛВЭ LHE ACCELERATOR FACILITY 
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• ПРОЕКТ УТВЕРЖДЕН В ДЕКАБРЕ 1986 года 

• ИЗГОТОВЛЕНИЕ И МОНТАЖ ЗАВЕРШЕНЫ в ДЕК. 1992г. 

• ПЕРВЫЙ СЕАНС РАБОТЫ  -  март 1993 года 



 ВЕС МАГНИТА 

СИНХРОФАЗОТРОНА  

- 170 т/м 

 ВЕС МАГНИТА 

НУКЛОТРОНА  - 0.3 т/м 
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NUCLOTRON vs SYNCHROPHASOTRON 



V.S.CHERNOMYRDIN’S VISIT TO JINR: 

He had a look at our exposition on helium 
facility where Orenburg gaseous plant 
was mentioned. Later A.M. signed letter 
to him with our requests. Everything was   
fullfiled by Heliummash Company.  
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LIQUID HELIUM FACILITY 



1986-1991 NUCLOTRON-SUPERNUCLOTRON 
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SUPERNUCLOTRON 
was not supported at that 

time, nevertheless later 

proposed (2002) 2x6 AGeV 

ion collider  NICA are 

constructing now.  

Electron-ion option is includied in the future JINR prospect  



VEKSLER-BALDIN LABORATORY IN DUBNA 

Dubna from above 

В.И.Векслер 

1944:  phase stability       
principle; 

1956: new methods of 
acceleration 

1970: relativistic         
nuclear physics; 

1973-1993: 
Nuclotron proposal 
design&construction; 

А.М.Валдин 
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• this is oak tree planted by AM 



MANY THANKS FOR YOUR 

ATTENTION 
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