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An electron cyclotron resonance Ion source has been used to study the 
Influence of the Incident charge slate of keV Ions on the secondary ion emission. 
The experiments were run with 18 kev* Arn+ (1 < n < 11) beams produced by the 
mlnimafios ECR source at CEN Grenoble (1) ( 2 ) . Various types of targets have 
been bombarded by the Ion beam and the sputtered ionized species were Identified 
with time of flight mass spectrometry. Wa describe In this short paper the 
experimental arrangement and give some preliminary results. 

EXPERIMENTAL 

Pig. 1 shows a schematic view of the experimental set up which has been 
Installed on line with the ECR source. The beam line includes 2 einzel lenses to 
focus the beam to a spot of * 1.5 mm In diameter at the entrance of the reaction 
chamber where a collimator with a hole of 2 mm was positioned. In this chamber 
the target and tha mlcrochannel plate detectors were mounted on a common 
platform which could be rotated from outside the chamber to change (with a 
precision of 0. S degree) the angle of Incidence of the primary beam. 

A voltage of 1 kv was applied In 30 nsec on deflection plates (see figure 
l ) so that the primary beam was swept rapidly through the collimator. 
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Fig. 1 SctwfMtje vktw of the beam Hrw and the tint* of rMghl ohambor 

The start signal for the secondary Ion time of flight was given by the pulse 
generator. In order to measure the secondary ion yield It was necessary to knew 
the exact number of primary Ions hitting the target per pulse. When there Is no 
target at the center of the chamber, the primary beam could hit directly a set of 
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inlcrochanrwl plata*. It was thus posslMa to maasura th* time of flight of th* beam 
and to raduca tha baam intansity so Mat for aach puisa aithar non* or only on* 
Ion did hit Iha detector (and tharafora the targaU. W* have for this purpos* usad 
a beam with lass than 2 !on»/10 pulsaa. Slnca tha baam from tha ion sourca is 
extremely staMa tha number of tons bombarding tha target is for a givon lima, 
directly proportional to tha total numbar of puisas delivered by tha ganarator. Thus 
this was an avant by avant counting experiment, similar to MaV Ion axparlmants 
(3). 
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An example of a sacondary 
tlma of flight spactrum is 
prasanlad in Fig. 2. 

Th* targat was an evapo
rated Csl targat (2000 
angstroms of Cat on AI 
backing). Tha mass raao- . 
luiton, bacauaa of tha 
baam spot, sizs was low 
(MMM » ISO) but suffi
cient to rasofva ths mass 
in th* mass ranga of 
intaraat for thla first expe
riment. 

Tha oeoelerating voltage for tha sacondary ions was kapt constant at a 
valu* of 4 kV. An additional poat aooaiaralion voltaga of 3 KV was appllad for Iha 
saoondary ion dalaclion. In ordar to hava a fixed bombarding anargy of the 

primary baam It is ne-
RI/E. casaary to apply dlffarant 

accalarslion voltagas at 
tha Ion sourca (according 
to tha daslrad charge 
stale). If UI Is the acce
lerating voltage ol the pri
mary Ions and U2 tha 
accelerating voltage for 
the secondary Ions, the 
bombarding energy Eb is 
Eb - nCUl - U2>, n being 
the charge state. Another 
parameter is the angle of 
Impact on tha target sur
face • (Impact) which 
depends on the angle of 
incidence e-with respect to 
the normal (see fig. ajLsnd 
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a i » on tha primary energy El • nul. We have varifiad tha Influence of tha angle ol 
impact on the aaeondary ion yiaid as follows. For a gtvsn bombarding anargy we 
hava measured tna secondary Ion ylald of Cs* (for a Cal targai) and tha molacular 
Ion MH* (from a phenylalanine targaO aa a function of tha angla of ineidanea a. a 
(impact) is daduead by tha relation a i m p M t : 

W< ,v/ Jkrooatg 

Fig. 4 shows the measured angular distribution : tha sacondary yield Is 
constant and decrease» rapidly whan a (impact) Becomes larger than 60 degrees. 
This limit corresponds to the case where tha primary beam Is entirely deflected in 
the region between the grid and tha target. The measurements of the secondary 
ion yields have always been mede in the plateau region. 

the tarait «M the male 1 wm-
•MMwNJiawgrMikMMtf*'*' 
IS nV). 

A cryogenic pump waa used to maintain tha vacuum In tne time of flight 
chamber (~ S x 10~7mbar>. By changing tha potential voltage on the target. It Is 
easy to verify the purity of the beam in terms of oharga state. We had, for the 
highest charge slate used Ar ' 1 * , less than 1% of contamination with lower charge 
sûtes. 
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RESULTS 

Savaral targets hava baan bombarded : SI02, evaporated Csl and 
phenylalanine layers on AI backing. Contradictory measurements have been 
reported on Si ( 4 - 6 ) . We have found a constant yield of Si* as a function of the 
charge states of tha primary ion with an energy of 18 kev\ A similar behaviour is 
observed for Cs* emitted from the Csl target. 

The yield for the molecular ion MH+ from the phenylalanine target remains 
also fairly constant between 1 * and 9*. The only remarkable behaviour is due to 
H* Ions which exhibit a strong yield dependence on the incident charge state 
(yield H*aq?) a situation similar to the one prevailing with multicharged MeV ions 
(3 ) obtained recently. More complete results will be presented soon ( 7 ) . 

We wish to acknowledge S. Oousson and D. Hitz for their efficient and 
kind collaboration during this experiment at CEN Grenoble and E. Davanture for 
her patience towards the physicists. 
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