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e Kffects of axial magnetic field in a magnetic multipole line cusp 1on source
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where

D is the ion diffusion coefficient in
absence of magnetic field

w_ is the ion cyclotron frequency

discharge efficiency and source parameters like
beam current, divergence and uniformity in the
multipole line cusp ion source. The beam profiles are

N
T

-—

_E_With Axial Field

_E_Without Axial Field

Diffusion Coefficient(cm

obtained using an eleven channel faraday cup array 20 40 60 80 T is the mean collision time
to estimate the effects of the axial magnetic field on Radial Distance (mm) between ion and neutrals
beam uniformity and divergence. Initial studies *The ion saturation current increases by 3 times due to
suggest a reduction of beam divergence with the axial confinement of primary electrons. o 5
increasing axial magnetic field. A significant rise in s Doy
° ° ° d 2 u
the beam current and the discharge current is also *The experimental (6.49x10%cm?/s) and theoretical S5 O
@ [ J [ J 0
observed when the axial magnetic field is increased. 1.25x10%m?/s to 4x10°cm?*/s diffusion coefficient agree R p—
Particle trajectory simulation using the CST-Studio? well within certain order. E | increasing!

° ° eg e o ] - - E 0 | | ! !
suite Is utilised in understanding the role of ' Gﬁ; sim I|iilﬂﬂﬁ ﬂ 100 ' s o 150 a0 a0
confinement of primary electrons behind the bY: A xial tic field out | (A) | (mA)

. . : : : :Axial magnetic field ou f b
improved performance of the ion source. a) : No axial Magnetic field (, ) , ) 5
Electromagnetic Coil " Tsolator eV dlreCtlon(rlght) I b
Sm-CoMagnets i 3;'_] [rEE—— v Arc E f f iciency =
™ . : e s P ;;
- 28 - ] discharge
e 5 %~ N % ‘ E ii i . I . i_ I I ‘
Filament PS -_‘_‘_*~-'?:;~~£.'.:::_-_—_é:_::_-.:-_:_;;::11.-f_'_'_'jjﬁf..I I = 24— { 26—
S = 7] i 24—
J--_ 5] éiﬂ source | | i 20 v 22—
_"Jt F'ﬂ*‘“__‘_?‘_x-... : : g ﬁ:. L\ = ‘;'E: Permanent Magnets
- — = _ 5 : 16 . .
o % | Ring cusp=> Weak Axial B>
] " a 12 — .
magnetic T o - Better discharge performance
ficld Diﬂcharg-e I';S,f’ Vacuum Pump

" High Voltage
PS

Langmuir -

Meutralizer heater PS emitter

j | ] ! Electron \A;Zial Field
: i /V-

Prohe

Ace PS 2.5k}

Ion source setup —_ *The axial field confines the primary electrons along the
source axis and prevents radial diffusion.
*The axially confined electrons cause more ionization

Line cusp—> No axial field->
Lower discharge performance

Ring Cusp Source

along the axis of the source. [ Axial confinement improved discharge performance.
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