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POSTECH

Schematic of ECR lon Source
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Magnetic Field (Gauss)

Schematic of ECR Chamber and Two Solenoid
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Beam Parameters

Beam current, profile, and size are measured.

They are affected by gas pressure, microwave power, magnetic field profile,
and extraction voltage.

Beam current is a function of plasma density:
j=anyv, =eny; = (n, T—>iMh

Beam current is measured by the disk with an aperture at the center. Our
ECR system does not have beam focusing magnet. The aperture disk
provides small size hydrogen beam to beam profile monitor.

Profile is measured by beam profile monitor. The beam profile monitor
receives hydrogen beam having passed through aperture disk.
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Beam Current (mA)

Beam Current vs Magnetic Field

54 5-
< Pressure = 5e-5 Torr Pressure = 1e-4 Torr
| Power = 100 W Power = 100 W
44 | V,=10kV 4 V,=10kV
| = ~ 1 -
| V =-3kV . 5 V =3kV
3 | E;
J —=—| =60A % —=— | =60A
| —e 1 =70A = | e 1 =70A
2- o I, =80 A O 24 =y |, =80A
Sl —v 1, =90 A % 4 / —v—1 =90A
14 A / I, =100 A g 1. ‘/‘ Ny I,=100 A
att oV —<4 1 =110A —< | =110A
92 v vV Y 1—41—44¢ =4 X\W
0 ,,:/V v 0 L ’/"\Iﬂl .\./l/' - “m 0+=¥ Vﬂ« 7/ —®— . ./.\.*./.\.‘l/.\l LR
T T ]
0 10 20 30 40 50 60 70 80 90 100 110 0 10 20 30 40 50 60 70 80 90 100 110
1, (A) 1, (A)
54
Pressure = 5e-4 Torr
Power = 100 W
4- V, =10kV
— V =-3kV
<E( .
~— 3 .
= —=—| =60A
o —e I =70A
3 21 . I, =80A
£ \ —v— 1, =90A
5 | =100 A
. ) <4 v 1
o1 Tty < 1,=110A
0 ,:Ay/;”i'%)f\n/: —l\ /.\'/'\.,.117. -\. .
T T T T T 1
0 10 20 30 40 50 60 70 80 90 100 110

L (A)

6/13



Plasma Density vs Magnetic Field

,=105A,1,=45A I,=45A,1,=105 A
(875 G isin left-side) (875 G is in right-side )

Two pictures show plasma density relates to the axial position of resonant magnetic
field 875 G.
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Principle of Beam Profile Measurement
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Beam Intensity (Arb.)
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Beam Profile and Position
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Cylindrical Langmuir Probel]

Langmuir Trace ( 5e-5 Torr, 100W,R=Z=0cm)
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[1] Orlando Auciello, Daniel L. Flamm, Plasma Diagnostics, Academic Press, Inc., 1989, Vol. 1, Chapter 3. s
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Radial Distribution of Plasma Parameters
at Center Plane of Plasma Chamber
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Density at 1,=100A and 1,=40A is higher than
density at other magnetic field distribution.

Density depend on magnetic field distribution
sensitively.

Temperature and potential are similar in
different magnetic field.
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Axial Distribution of Plasma Parameters
at Axial Axis of Plasma Chamber
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Plasma parameters have uniform axial
distributions.

Density depend on magnetic field
distribution sensitively.

Temperature and potential are similar in
different magnetic field

12/13



Conclusion & Further Work

Beam current is high in asymmetric magnetic fields (1,>1,).

Plasma density has different values in different magnetic field. Density high magnetic
field agrees with beam current high magnetic field. So beam current is high when

plasma density is high.
Plasma parameters have uniform axial distributions.

Plasma densities must be measured and compared with the measured beam current in

various magnetic field.
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