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Abstract
The experimental results for the pro-— Due to the limitation of time the ana-

duction of intense helium, nitrosgen,

TP pigdclal
,mixed neon-helium(78%Nc+22%He) and argon
DC ion currents have been given by means of
the duoplasmatron source. When arc current
is SA, extracting voltage 1s 20KV, 59mA he-
lium, 48mA nitrogen, 35mA oxysen, 41mA rmixed
neon-helium, and 22mA argon ion currents
have been obtained after the Einzel lens
which used as initial focusing system of

beam extracted from the duovlasmatron cource.

1. Introduction

Before now, we have reported a duoplas-—
matron source which produced up to 100mA
hydrozen ion currents (1)(2). In resent

ex—
periment, we have invetizated ovratins cha-
racteristics of the source for the yproduc—

tion of somec heavy iomns, such as, helium,

nitrosen, oxymen, mixod neon-helium end
arzon lon,etc,

Low—enersy(30kev-fow hunared kev) and
large area ion beam techniques, such ag,
sputtering, ion irplanvation, activated rea-
ction, surface construction, collicion mix
and phase transition,etc.are developed ra-
0idly since the seventies of the century(3)
(#). The hyperfine processing, microelechbro-
nics technology, advanced development of
new device and material modification,etc.
callcd ion ensineering, have became one of
critical techniques in nodern sciences. Only
for the ion implantation to investiszate wna-
terialmodification, the material enginecring
a2s an impotant subject of study has rapidly
been developed in the world as well. zgoe-—
cially this technolonies have been used in
respect of space Techniques, in which sonme
special materials are used. Meantime, inten-
se heavy lon beam has been used not only in
the lon ensmineering but also in the heavy
ion accelerators. Therefore, the study of
intense heavy ion source with zood quality

is a important problem.

lysis of the mass svectrum and charse state

of beam extracted from the duoplasmatron

source havn't widerway yet. 'lue production

of ion currents of some solld elements and
the measurerent cof becam quality will have

been completed ir next stage experinent.

2. Experimcental Installation
The experiments have been nade on thre
experimental fecilities of interse beam lon

T
T
J

source in Lanzhou University. (code name:
LU-IBEF-1). Detailed descrintion of the duo-
plasmatron source and the experimental insta-—
llation may see ecarlier articles (1)(2).

with

the analytical purlty and nitrozen , oxypen

Areon and mixed neon-helium gas

1

and helium gas with the physicel purity,

on
which are as working zas of the source, were

sas

used in this exreriment. Working of the
source is led into discharse chamber from

the bottom of the cathode and the flow of

~as 1ls controled by The needle valve. Extrac-
ted ion currents from the source are focused
by initial focuging system which is made of
Einzel leng exd the beam currents are ncasu-
red by means ol ater-cooled Faraday cun
which depart from the exit hole of the source
is about 500mm. he ratio of hole dianeter

to depth of Farcday cup ig: 45mm:250mm, The
diavhrasm with 40mnm hole diameter for supp-
ressing seconcdory electrons is located at the
inlet of the cup a2nd the suppressing voltasze
is mirus 350 volt. When the gas consunmntion
of the source is zero, the static vacuum of
the measurement chamber is 5X’IO_b torr, Du-
ring the beam extracted, the vacuun is rangse

of (1.2-1.5)x107"

torr,
3, Experimental Regulte

Extracted characteristics of beam curren-
ts from the source for helium, nitrozen, oxy—
sen,mixed neon-helium and argon ion are shown

in Fig,1= 7i3.2 respectively.
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In order to compare of experimental
results main working parameters of the sour-
ce, such as, presure, arc currents, and mag-
netic field, were elected as follows: the
gas consumption was controled by the needle
valve so that the presure of discharge cham-
ber of the source was kept up at 1.2x10_1torf
in every experiment; The value of arc curre-
nts were elected as 3A, 4A,5A, respectively;
Exciting currents of the magnetic field of
the source were elected as corresponding op-
timum value. The presure value of the dis-
charge chamber was measured by thermocouple
gauge which was located at the bottom of the
cathode. The reading of the thermocouple gau-
ge hadn't calibrated for air.

Due to the limited of power of extrac-
ting supply maximum value of the extracting
voltge was only used in 20kv. When extracting
beam currents from the source were over 50mA,
owing to the space-charge effect which lead
to beam dispersion, part beam currents (about
10% of total beam) strike at the intermediate
electrode of Einzel lens and lead to heating
of the electrode. According to value of wor-
king presure of discharge chamber in every
experiment, the gas consumption of the source
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Fig. 1. Extraction characteristics

was measured by U-gas flowmeter respectively.
Thus the gas consumption of each kind gas in
the condition of the experiment are respecti-
vely: He (64.5ml.atm/hr), N (36.7 ml.atm/hr),
0 (33.5 ml.atm/hr), mixed Ne-He (31.8 ml.atm
/hr), and Ar (20.5 ml.atm/hr).

I'm very grateful to Prof. Y.Hirao and
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Fig. 2. Extraction characteristics
of Ar ion currents from the

source.

of N ion currents from the source.
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Fig. 3. Extraction characteristics "
of Ne+He ion currents from
&
the source.
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Fig., 4, Extraction characteristics
of O ion currents from
the source.
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