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Executive summary

RDG4530033
Ion source for Argon combined beam production
Asst. Prof. Dr. Dheerawan Boonyawan
Fast Neutron Research Facility
Physics Department, Science Faculty
Chiang Mai University
Chiang Mai, 50200
Tel: 053943379
dherawan@chiangmai.ac.th
10 months
- To develop a symmetrical-multi micron sized Argon beam

Fax: 053222776

- To develop electromagnetic dipole magnets as beams combiner.
- Design and develop an ion source for 16-20 micron-beam exits
production.

- Design and develop beam profiling system to measure beam size
and current.

- Design and develop a ring electromagnetic dipole magnets as a
beam combiner.

In phase 1A, a multicusp rf ion source has been developed
as multi Argon beam sources. The source with plasma density
over 30 mA/cm® was constructed and tested. The beam energy
spread have been observed to vary from 3-5 eV in kV extraction
ranges. The canonical convergent beam approach and coaxial
cylindrical electrode (CCE) technique were utilized for space
charge effect reduction in the focused beam. The CCE was
designed using Ray Tracing program and the conical convergent
multiple beam tests have been performed.

The dipole field beam combiner and a multi ‘cigar’ type dc
ion source working as micron size, mA range Argon beam
sources have been developed in phase 1B. The source will be
operated at 0.1 Torr Argon pressure and excited with 2.45 GHz
microwave. The plasma density of up to 10'> cm™ can be achieved
from this type of plasma source
The 20 beam exits ‘cigar’ type ion source has been designed and
constructed. The source will be operated at 0.1 Torr Argon
pressure and excited with 245 GHz microwave. The
electromagnet dipoles for 20 beams combiner has been designed.

It is need to further develop this ion source and test its

microwave 2.45 GHz, electromagnet dipole



ABSTRACT

The multicusp rf ion source, a large area with promising plasma uniformity ion
source has been constructed. The source can provided multi Argon beam of keV,
millimeter beams. The beams will be focused using a Coaxial cylindrical electrode
(CCE). The test have been done on 4 Argon beams with Imm beam size 300 uA beam
current and 25 keV beam energy. The result shows a diverging focused beam

The dipole beam focussing technique has also been performed on the same setup
with good results. In order to reach the goal of milliamps-micron size focused beam, a
multi ‘cigar’ type dc source has been developed. . The source will be operated at 0.1
Torr Argon pressure and firstly excited with 2.45 GHz microwave. The 20 beam exits
‘cigar’ type ion source has been constructed. And the electromagnet ring dipoles for 20
beams combiner has been designed.
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Beam

-0.5-1.5keV argon beam

-1 mA beam current

- Beam size 1 mm diameter

Field

- 1.0 Tesla dipole field,

- permanent magnet size : 38x10x12.5 mm
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1.k 0.001a 0.1g Ar=40 u

101 101
11 60
161 100
2 1 100
3 1 100
0 0 0
1
0.0  0.020
2
0.0  0.020
3
0.0 0.0 0.0
4
0.0 0.0
5
00  0.03
0
4
1 1040.0
2 1000.0
3 -100.0
4 00
12 2
4 00 3600

0.0020 0.00045
0.0040 0.00045
0.0050 0.00350
0.0060 0.00350

1 2
1 2 3

101
0.0005001
0.0015001
0.0004001
0.0004001
0.0

0.01

0.03

0.020

0.020

1.01
1.01
1.01
1.01

2 00 3600 3

0.010  0.00045
0.012  0.00045

1 2 3

10 3
1.0 4

A B~ W W

mesh point X,Y,Z

origin for 4 hole

number of potential

plasma electrode on 1kV

screening electrode on -0.1kV
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1 2 4 ground electrode on 0 V
4 00 3600 4

0.011  0.00300 1.0 3
0.012  0.00075 10 3
0.014  0.00075 10 4
0.015 0.00100 10 4
1 2 4 5

3 1 3
0.020 0.030 0.0 0.014 0.0 0.014

0.020 0.030 0.026 0.040 0.0 0.014

0.020 0.030 0.0 0.014  0.026  0.040

0.020 0.030 0.026 0.040 0.026  0.040
3 1 3
0.020 0.030 0.014 0.026 0.014 0.026
0 0 O
1 3 101 101 101 101
300 0.0001 0 0.0001 4 1
P plasma parameters
1040 5.0 1
8000
7
2000 0.101 40 1 .001
0.02 0.01 0.0025 0.00001 0.00001 50
7
2000 0.101 40 1 .001
0.02 0.03 0.0025 0.00001 0.00001 50
7
2000 0.101 40 1 .001
0.01 0.02 0.0025 0.00001 0.00001 50
7
2000 0.101 40 1 .001
0.03 0.02 0.0025 0.00001 0.00001 50
0

M magnetic fields
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dimension x(121,101,101),y(121,101,101)

do 1i=41,90

do 1j=46,55

do 1 k=66,80

x(i,j,k)=-5.0

1 continue

do 2i=41,90

do 2 j=46,55

do 2 k=21,35

x(i,j,k)=5.0

2 continue

open (1,file='by.bin',form="'binary',access="'sequential’)

do i=1,121
write(1)((x(i,j,k),j=1,101),k=1,101)

end do

do 14 i=41,90

do 14 j=66,80

do 14 k=46,55
y(i,j,k)=5.0

14 continue

do 17 i=41,90

do 17 j=21+i-76,35

do 17 k=46,55
y(i,j,k)=-5.0

17 continue

open (2,file='bz.bin',form="'binary',access="'sequential’)

do i=1,121
write(2)((y(i,j,k),j=1,101),k=1,101)

end do

end
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F Q4z8s
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T T T = hE
= = 7. g. ‘E 2 x[m]
Chiang Mai Unheersily
COMMENT: 1 hoad1adigA=dau DATE: a7 TIME: 1832

917 3.3 nan19anaesduenineu 2 41 anszuum duaunlaiva teldllsunsy KOBRA3-INP

5.4 4

5.2 4

5.0

4.2 4

4.6

4.4

4.2 4

Focusing position {cm)

4.0

3.8 4

3.6

Argon energy (keyh

917 3.4 uanernumesandnga 2 Tuinuueu Inaxuinensnew 0.5-1.5 keV
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