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ABSTRACT in the sector magnet), we could deduce the value
of magnetic field requ1red for ion beam selection.
The influence of injected electrons into the For R= 10 cm and V= 3 kV, we get the following data:

RF plasma and the discharge parameters on the product-
ion of hud»«nnan and mfwman inns hag heen studied

on of ogen and nitrogen ions has been studied
experlmentally with the use of magnetic analyser. m kg B(gauss) m kg B(gauss)
For hydrogen ions, it is found that the injected e ou 9 e coul.
electrons cnange the ion beam composition by an in-
creaseof HY | HY% age . Also for nitrogen ions it H{ = 1.043 791 Ntl= 14.602 2959
increase tne c?‘oss section for multiple_ionization ) ) 7 o
process which allows an increase of N*Z  N+3 % age HE = 2.086 1180 NT€= 7.301 2093
INTRODUCTION H“; = 3.129 1370 N+3= 4.867 1710

Hydrogen ions are formed in tqe discharge by
two main types of collision processes!
1. Single collisién process :

The production of HY by single collision process o so0p A,
is represented by the Zinteraction (1) ,while H’lr is A€ POWER @ som oy
formed by the interaction (2). /1‘{ ! I\ r— L
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Fig. (1) RF ion source with injected electrons .

H+ . - +
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The production of multiply charged ions from nitro-
gen could be produced in multiple collision process. ~y .

Thus, ions which are ionized to higher degrees y |
(n=3, ..... 10) can be most conveniently obtained i
me. sources  with high electron and ion concentrat- AN AR
ions . ; -
. - . : '__ on beam
The influence of electron beam injection in RF 3 - —
plasma on the production of different ion species — ,
from hydrogen and nitrogen gases will be studied in ~N !
this paper. F 10 NG iy (TSNl B 10" magret
ADDaratus MW« magnet
7. . . L G / ’ /
The source Zis of radial extraction type (Fig. l) S “
having a hot filament and accelerating electrod

! i & ’W
surrounded by an electromagnet to confine both the K < & 5

injected electrons and the plasma. The measurement
of the ion beam composition is made by making the

ion beam passes through an orifice (9 = 8 mm) callector tube ; e oribier
before entering a sector magnet ( Fig. 2) with / \ )
angle of deviation 27° . The ion current is measured / & L Cllstste
by connecting the Faraday cage to an electrometer / ! FON 2 T
QC_5amp11f1er (Fig.3) . The pressure reaches ’ \(%/@V 0777 perspen.
1072 mmHg at the targetregion.

From the equations, mv2/R = ev B, and v=\2e V/m
( where B = magnetic field, v= velocity, V=extrac- Fig. (2) The magnetic analyser
tion voltage, R= radius of the central circular path
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Fig.(3) Measurement of Analyzed ion current . 540 ! "
RESULTS AND DISCUSSIONS g | Hi Pt
730! A I
From Fig. (4) and Fig.(5) the hydrogen ions per- 2 N Ha | \
centage are as follows : 3 S
g .
At low discharge pressure (P = 3 X 10'3 mm Hg) the -

ions % age without injection are (Hf= g1y ,HE=13%,
H; = 6) and the ions % age with injection are

+ - ass % o heut injection !
(Y = 85%, H} = 6 %, W= 0% ). . ¢
At high discharge pressure (P = 1072 mm Hg) the o — e I,
ions %age without injection are( H} = 20% ,H}= 8% , 120 40 200, Z%0 B (mA

HE = 72% ) and the ions % age with 1njection are

(Hy =18 %, HJ = 6% , H} = 76 %) .
It is clear that the multiple collision process
yielding H atomic igns have the highest probabil- .
ity at low pressuregﬁwhlle at high pressure the Fig.(5)  Mass spectrum of Hydrogen lons at
atomic ion HY recombines with the molecule H,prod- High pressure.

ucing large “percentage of the molecular ion R%
The electron injection increases the % age of

HT at low pressyre and the % age of Hf at high

Fig.(6) shows the change in the percentage ratios

+ + + ; R )
pressure {2 X 107¢ mm Hg) . This is due to”the of Hy H2 Aand'H3 with the discharge pressure with
increase  of the electron concentration under the electron injection. This figure shows that the
action of the magnetic field which leads to a Chaﬂ?e tOftﬁhesﬁ percentigest withtpressgre Ii.
higher probability of multiple collisions. similar 1o tne change without electron injection

9 p y P and agrees with the result given by Vali et al.{
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Fig.(7) % variation of H{ , Hg ,Hg with the RF power.

Fig. 7 shows the influence of the increase in RF
power on the percentages of the hydrogen ions. It
is clear that the atomic ion is relatively more sen-
sitive to the increase of RF power since it increases
the electron density .
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For nitrogen ions, fYom Fig.(8) tge ions % %ge
without injection are N*! = 75°% , N+& =20% ,N+3= 5%
ang the ion53% age with injection are N*i= 35%,
N*e= 50% , NTO= 15% .

Without injection the % age of these ions decreases
with the increase in the degree of ionization. This
is due to the increase of the threshold energy as
the degree of ionization increases” With injection,
both the increase in the number of oscillating elect-
rons and the energy of the injected electrons ( =150
eV) increase the cross-section for multiple igniza-
tign allowing an increas? of the % age of N*¢ and
N*> on the expense of N'' % age .

CONCLUSION

The injected electrons ( E =150 eV) increases
the number of the oscillating electrons ,thereby
enchancing variation of ion composition by an in-
crease of Hf and HEf percentage. Also , it in-
creases the cross-séction for multiple ignization
process which allows an increase of Nt¢ gng NY

percentage on the expense of Nt percentage.

Thus the injection of electrons in the RF plasma
could be wutilized for increasing the %age of the
multiply charged ions in addition to the atomic
ions %age from light gases.
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