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DECRIS - Dubna ECR Ion Sources

DECRIS-2, DECRIS-2m, DECRIS-3, DECRIS-4, DECRIS-5 are “room
temperature” ECR ion sources. The axial magnetic field is created by the coils
with independent power supplies. The radial magnetic field is created by
permanent magnet hexapole, made from NdFeB.

DECRIS-SC - axial magnetic field is created by superconducting solenoids

DECRIS-2 U-400M cyclotron — 1995

ECR4M - U-400 cyclotron — 1996 (collaboration FLNR — GANIL (France))
(modernization 2011-2012)

DECRIS-3 — TESLA Accelerator Installation (Belgrade) -1997
DECRIS-2m — BIONT Inc. (Bratislava) — 2003

DECRIS-SC - CI-100 cyclotron - 2004

DECRIS-3 - DC-60 accelerator complex (Astana, Kazakhstan) — 2006
DECRIS-4 - in operation at the test bench - 2005

DECRIS-2m —-DC-72 cyclotron (Bratislava) — tested — 2007
DECRIS-SC2 — new ion source for U-400M — tested — 2011

DECRIS-5 - for DC-110 cyclotron — tested — 2012
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*ECR4M — modernization of the source for U-400R project

*DECRIS-SC2 — new ion source for U-400M

*DECRIS-S5 —ion source for DC-110 cyclotron

Summary



ECR4M ion source
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Since 1997 about 66% of the total beam time were used for acceleration 43Ca5* ions for
synthesis of new superheavy elements.
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AM90- bending magnet
DB- diagnostics box

P- vacuum pump

SL- solenoidal lens

51-84-focussing solenoids

CM- stirring magnet

FC- Faradey cup
G- gate valve
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Production of the 48Ca ion beam

Measuret

Calculate

The screen is heated by microwaves and
plasma electrons.

Ca spectrum with hot screen
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Radial magnetic field distribution

Center of the Hexapole
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DECRIS —SC2 ion source
for U-400M
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TYPICAL ION CURENTS (epA) of DECRIS-2
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Modernization of the U-400M axial

njection system, 2007

17



J
]
N
R

)

i
[
§

D@ g

Table of the main parameters.

Axial magnetic field. I=75 A.
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DECRIS-SC2

DECRIS-SC2 is the compact version of the “liquid He free” superconducting
ion source. The axial magnetic field is created by superconducting coils and iron
plugs. The radial magnetic field is formed by permanent magnet hexapole.

Superconducting magnet system
i

Microwave input

Extraction

Hexapole

Iron plugs 9
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Plasma chamber
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DECRIS-SC2

Extraction

Microwave input
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DECRIS-SC2 at the ECR test bench

Power supply and control system

of SC magnet
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Ion Current,

(epA)
05+ 920
Of+ 820
o+ 265
Sll+ 90
Ard 880
Ar’t 680
Arllt 250
Ar'2+ 120
Kr!s* 250
A Kr!7* 150
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DECRIS-S source

for DC-110 cyclotron complex

The complex is intended for industrial production of track
membrane (“nuclear filters”).

Fixed energy 2.5 Mev/n

lons 40 Ar e+ 86 K 13+ 132 X @ 20+
AlZ 6.667 6.615 6.6

| (from ECR) epA 190 210 150

The source parameters are determined by

required intensity of 132Xe?* ion beam (= 150 pnA)

24
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Operating frequency 18 GHz
Axial magnetic field 2.2/1.35T
Radial magnetic field 1.15T
Hexapol structure NdFeB, 36 pieces
Plasma chamber inner 80 mm
diameter

Pllasma chamber length 300 mm
Extraction voltage 20 kV
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DECRIS-5

middle

1,21, =150 A, I =534 A
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DECRIS-5

Magnetic structure just arrived from NIIEFA
18.02.2011
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DECRIS-5 Components

Plasma chamber Shorting plug

Plasma electrqde

VAY
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1- plasma electrode; 2 — puller;
3 — grounded electrode;

4 — insulators;

5 — extraction box;

6 — motion drive;

7/ — cooling.

DECRIS-5

Extraction system
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DECRIS-5
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General view of DC-280 cyclotron and two high

voltage plattorms with ECR ion sources
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