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История создания

3

•Invented by E.D. Donets at JINR,Dubna in 1968. 
Au19+ beam in 1969.

•1970-1985, in Dubna, cryogenic version of EBIS 
KRION-I,2, bare ions C, N, O, Ne, Ar, Kr, Xe. 
HCI physics begins.

•1970-1985, Europe, US, Japan, a lot of EBIS 
(EBIS time), U90+ !

•1982, at Bekerley, EBIT, from EBIS, 1990s, 
SuperEBIT, U92+ !

•Since 1985, in accelerator fields, ECRIS time

•2001-2005, breakthrough of EBIS at JINR, new 
idea of ESIS, and high current EBIS at BNL.

•In China, Shanghai EBIT

Prof.  E.D. Donets near Krion-6T ESIS during 
Nuclotron run #55,  
JINR, Dubna, 
February 2018

• ESIS Krion 6T and Krion N1 for NICA JINR
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Синхрофазотрон



Крион-2 1976г.

KRION-2 equipped with time-of-flight 
mass-spectrometer. V.P. Ovsyannikov, 
V.V. Salnikov and E.D. Donets (from 
left to right) - 1976
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KRION-2 equipped with time-of-flight mass-spectrometer. V.P. Ovsyannikov, V.V. Salnikov and E.D. Donets 
(from left to right) - 1976
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Нуклотрон
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Крион-2 2010г
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Крион-6Т 2018г.
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Крион-6Т 2022г
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Источники в мире



Requirements for ion source:
Au32+ 109 particles per pulse
Repetition rate 50 Hz (3 pulses to Booster, less 20ms)
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Ионизация электронным 
ударом
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Ионизация электронным 
ударом
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Термоэмиссионный катод

- material                   IrCe
- emission:                 thermionic
- small size                 1.2 mm
- emission current    6 mA
- heating power        AC 1.5V  10A
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Электронная пушка
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Структура дрейфа
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Potential well of cylindrical 
beam in tube
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Сверхпроводящий соленоид
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Система управления 
движением ионов
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Электронная струна
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Total ion current 
pulse before

(red),

after 1-st transition 
(blue)

and after
2-nd transition 

(green)

to e-string state
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Трубчатый источник
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Electron beam volume
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Electron gun

14 IrCe cathodes, ring diameter = 40mm 



Main Magnetic Focus Ion Source
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Results
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