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*Invented by E.D. Donets at JINR,Dubna in 1968. |
Au'®*beam in 1969. :

*1970-1985, in Dubna, cryogenic version of EBIS < .. | \
KRION-L2, bare ions C, N, O, Ne, Ar, Kr, Xe. i BT
HCI physics begins.

*1970-1985, Europe, US, Japan, a lot of EBIS
(EBIS time), U**!

*1982, at Bekerley, EBIT, from EBIS, 1990s,
SuperEBIT, U”?* |

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

JINR, Dubna,

February 2018

*Since 1985, in accelerator fields, ECRIS time

*2001-2005, breakthrough of EBIS at JINR, new
idea of ESIS, and high current EBIS at BNL. 3






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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Puc.1. Is0MOUMA CNEKTpa 3apAgHOCTE WOHOB KPMNTOHA. Puc.2. JBOMOUMA CNEKTpa 3apAAHOCTEN WOHOB KCEeHOHa.
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Puc. 1.4. Yeranoska nerounnka « KpHoH-2» Ha BBICOKOBOJIBT-
HOM TepmuHane J1Y-20
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Puc. 1.1. CnekTp HOHOB KPHIITOHA, MOJIYYEHHBIH BPEMSIIPO-
neTHbIM MeTo1oM. B ckoOkax yka3aHo onTHMalIbHOE BpeMs HO-
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Requirements for ion source:
Au3?* 10° particles per pulse
Repetition rate 50 Hz (3 pulses to Booster, less 20ms)
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Figure 2.3

Atomic Number, Z

lonization potentials for multiply charged ions of all of the elements [15].
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material
emission:

small size
emission current
heating power

IrCe
thermionic
1.2 mm

6 mA

AC 1.5V 10A
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Flectron String Ton Source, (ESIS)
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- the jT ionization factor is the most important value giving information about the
performance of the ESIS
- impossible to measure directly the electron string current, but possible to
measure effective jt, using the extracted ions spectrum.

Ion specious Effective electron string
current density j, A/cm?
Kot 665
Kinites 391
K24.6+ 47
X232+ 1090
X2 1579
Xe 1587
Tm40.8+ 1092

Examples of number of particles
per pulse and times of ionization
for different ions

Ca4+ 7x109 -

Xedz2+ 5x10° 350 ms
Xe3z+ - 40 ms
Tms0+  3x107 -

Au33+ - 30 ms

The new KRION-6T ion source has much higher effective j (up to 1600 A/cm?2)
in comparison with the KRION-2 which had only 200 A/cm2. Another typical EBIS
devices have only 100 - 300 A/cm=.



TESIS Orift Structure

mternal fube radus 7mm
external fube radus Thmm

£SIS Electron String
String radus O Tomm

LSIS Oriff Structure
fube radis 2mm

[ESIS Tubular Electron String
String radus 9mm String thickness = O3mm
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14 IrCe cathodes, ring diameter = 40mm
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cathode and Wehnelt -729 KV anode +1 kV
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