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INTRODUCTION 

First observations of anisotropic distribution of sput­
tered material were reported by Wehner during his investigation 
of the effects of controlled metal sputtering by low energy Hg 
ions < 1 > . The same effect was later observed by other authors
with different ion-atom pairs at different energies < 2 > .

In the present paper we have investigated sputtering of 
Cu monocrystal by A+ ions , material distribution in the obtained
spots and structural characteristics in their particular zones . 
For our investigation we used the spots lying in < 1 10> direction 
obtained by sputtering ( 1 00 ) plane of the monocrystal . 

RESULTS AND DISCUSSION 

The investigation of the spot profile has shown that the 
Wehner 's spot in the direction (.1 1 0 > , obtained by bombarding 
a Cu monocrystal by A ions of 1 8 keV energy and the doze of 
1 . 6 • 1 0 1 8  ions/cm2 has the thickness of 2000  � in the central
part of the spot ( J ) . Other two investigated regions in the di­
rection from the center of the spot to the periphery , had an 

0 0 
average thickness of 1 60 0  A and 900 A .  The thickness distritu-
tion and the crystal structure of the Wehner 's spot are presented 
in Fig . l. 

The recrystallization of the central part of the spot 
was discovered by transmission electron microscopy . Crystal 
structure of the spot was quite pronounced in this region . Crys­
tals are irregular in form, with great concentration of defects . 

0 
Mean grain size is about 800  A . In the second zone with the spot 

0 
thickness of about 1 6 0 0  A grain size is more homogeneous and 

0 
the mean crystal size is 450 A .  

170 



b) 

a) L
2000 

1000 
m) 

1 2 

· · ·0-· · · . · , .
;I .' \ .• �. 

. .· , �./ ' 
• 

T ... __ _ �· ·' 

P'lt1 01 .  Thaclrneu IIUtrlbutlon of' the ,..tertal c!epo9ttact on th• so,ot (a) and the c:orrea""On,Hnq 

erhtal structure l n tt-e separat.,.. a(\n,.• (h) . 

On the basis  of the experimental results obta ined by 

investigation of the Wel�ner 's spot in the direction 1 10 

obta ined by bombard ing the ( 1 0 0 )  plane Cu monocrysta l  the fol­

lowing conclu3 ions can be "tla"1e : 

- Profilo�etric inves tiga tions show that the thickness

<listricution of  the material depositer on the spot is  inhomo­

geneous . For the energy of  1 8 keV and the doze of  l . 6 ° 1 n 1 8 ions/cm2 

0 
the thickness in the central part of the spot is about 2000  h.

This thickness is several ( 2 - 3 )  times higher than tha t on the 

periphery. Tt  i� rather difficult to deterMine prec i sely the 

periphery and the e<lqe of the snot , hecause of the defocus ing 

effects in the crystal lattice which �ring to its �pread ins. 

- 'rhe crystal structure in  the W'3hner 's spot c:-ianqes

in the direction fror:i the cen tra l zone towards the periphery of 

the spo t . One o f  the rea sons is probahly ti1c d i f ferent der,o�i ­
tion re te of  t h e  th in f i l� wh ich forms the spot. Though in the 

whole �i:>ot t1i.e fraction wj_ th the sn:al l  grain  s i ? e  struc ture 

can be founrl , in the cen tral part of the spo t  tt e recryst� l l i ­

zation of  the deposited JT\aterial  is aln,ost  coror,lete . 
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