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An glectron cyclotron reaonance ion source has been used to study the
inft of the incl charge state of keV ions on the dary ion issi
The experiments were run with 18 keV Arn+ (1 < n < 171) beams produced by lho
minimatios ECR source at CEN Grenobie (1) (2). Various types of targats have
teen bombarded by the lon beam and the sputtered ionized species were identified
with time of flight mass spectrametry. We describe in this short paper the
experimental arrangement and give some preliminary resuits.

EXPERIMENTAL

Fig. 1 shows a schematic view of the experimental set up which has been
instailed on line with the ECR source. The beam line includes 2 qinzel | to
focus the beam 10 a spot of = 1.5 mm in dlameter at the entrance of the reaction
chamber where a collimator with a hole of 2 mm was positioned. In this chamber
the target and the microchannel plate detectors were mounted on a common
platform which could be rotated from outside the chamber 10 change (with a
precision of 0.5 degree) the angle of Incidence of the primary bsam.

A voltage of 1 kV was applied In 30 nsec on defiection plates (see figure
1) so that the primary beam was swept rapidly through the collimator.
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Fig. 1 Schematic view of the beam Hine and the time of Hight chamber

The start signal for the secondary lon time of flight was givan by the pulse
generstor. In order 1o measure the secondary ion yield it was necessary to kncw
the exact number of primary lons hitling the target per puise. When there is no
target at the center of the chamber, the primary beam could hit directly a set of
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microchannsl piates. it was \hus possibie 10 measure \he time of light of the beam
and to reduce the beam intensity 3o that for sach puise either none or oniy one
lon did hit the detector (and thereiore the target). We have for this purpose used
a beam with less than 2 !ons/10 puises. Since the beam from the ion source is
exiremaly stable the number of ions bombarding the target Is for a given time,

directly proportional to the total of p od by the generator. Thus
this was an event by event g exper , 9i 10 MeV jon experiments
(8.
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Fig. 2 Tume of Hight epestrum messwred with a Coi target
Bembarded by Ar¥* ot 18 ke¥. Nete the impertance of the H*
poait
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ais0 on the primary energy Ei = nU1. We have verifisd the influsnce of the angie of

on the y ion yieid as follows. For a given bombarding snergy we

ave od the y ion yleid of Cs* (for a Csl target) and the molecular

lon MH* (from a phenylalanine target) as a function of the angle of incidence 6. ¢
(impact) is deduced by the relation ®impact *

Fig. 4 shows the measured sngular distribution : the secondary yieid Is
constant and decreeses rapidly when @ (impact) becomes larger than 80 degrees.
This limit corresponds to the case where the primary beam is entirely dofl.ctod in
the region between the grid and the target. The of the y
ion yleids have always been made in the plateau region.
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Fig. 4 Secendary ion yield = a
lunciion of the angie of impant on
the larget ane the angie of inai-
danca wih Whe grid (heam of ArY*
fab 18 v},

A cn[ooomc pump was ussd to maintain mo muum in the time of flight
chamber ¢~ 5 x 10~7mbar). By 9 the p on the target, it is
easy to verify the purity of the beam ln nrmu of charge -un. We had, for the
highest charge siate used Ari1%, less than 1% of contamination with lower charge
siates.
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RESULTS

Several targets have been bombarded : Si02, evaporated Csl and
phenylaianine layers on Al backing. Contradictory measurements have besen
reporied on Si (4-6). We have found a constant yieid of Si* as a function of the
charge states of the primary (on with an energy of 18 keV. A similar behaviour is
observed for Cs* emitted from the Csi target.

The yleld for the molecular ion MH* from the phenyiaianine target r
also fairly constant between 1* and 9*. The oniy remarkabie behaviour is due to
H? ions which exhibit a strong yisid dependence on the incident charge state
(yield H"'aq?) a sitvation similar to the one prevailing with multicharged MeV ions
(£} r ly. More P resuits will be presented soon (7).

We wish to ach ledge S. D and D. Hitz for their efficient and
kind collaboration during this a:perlmsm at CEN Grencble ang E. Davanture for
her patilence towards the physicists.

REFERENCES
1. A. GELLER and B. JACQUOT, Physica Scripta T3, 19 (1983)
2. §. BLIMAN, N. CHAN-TUNG, S. DOUSSON, B. JACQUOT, D. WAN

HUTE, Phys. Rev. A 21, 1856 (1980

3. S. DELLA-NEGRA, O. BECKER, R. COTTER, Y, LE BEYEC, B. MONART,
K. STANDING, K. WEIN, J. Phys. 48 (1987) 151

4. 1. 5. BITENSKN, M.N. MURAKHMETOV, E.8. PARIUS, Sov. Phys. Tech.
Phys. 24 (1979) 818

5. A.J. ECCLES, J.A. VAN DEN BERG, A. BROWN and J.C. VICKERMAN,
Appl. Phys. Leit. 49, 4 (1986) 188

8. S.7. de ZWART, T. FRIED, D.O. BOERMA, R. HOEKSTRA, A.G.
DAENTJE and A.L. BOERS, Surface Science 177 (1986) L-939-L946

7. S. DELLA-NEGRA, J. DEPAUW, H. JORET, Y. LE BEYEC, E.A.
SCHWEIKERAT, 1o be published

-18 -

.



