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INTRODUCTION 

• Surfaces of (100) SI GaAs irradiated with 250 keV Xe+ beam at room 

temperature. The implantation doses for individual sample varied from 

1×1012 cm-2 to 3×1016 cm-2. 

• The characterization of native oxide layers and their thicknesses were 

performed using the nuclear reaction (NR) method.  

• The depth profiles of As, Ga and Xe atoms were measured by the 

Rutherford backscattering spectrometry (RBS).  

• The chemical composition of studied oxides layers was determined by the 

X-ray photoelectron spectroscopy (XPS) technique.   

EXPERIMENTAL 

• The GaAs samples were implanted with Xe+ ions. The process was 

performed at room temperature with the use of a UNIMAS implanter. 

• The surface atomic concentrations of the near surface layers of GaAs 

samples were investigated by RBS/NR method at JINR, Dubna. 

 

 

 

 

 

 

 

 

 

 

 

• The chemical compositions of the near surface layers and native oxide 

layers were analyzed by the XPS method using the spectrometer equipped 

with the monochromatized AlKα  radiation. 

RESULTS AND DISCUSSIONS 

CONCLUSIONS 

• The thickness of oxide layer is large for implanted GaAs than for the 

unimplanted samples 

• The surface concentration of oxygen is a linear function of the 

implanted dose in the range from 3×1013 cm-2 to 8x1014 cm-2. 

• These results indicate increasing of Ga2O3 in comparison to As2O3. 

• The amount of As2O5 in the oxidized region decreases with applied dose. 
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The two typical spectra of scattered α 

particles on the nucleons of the atom 

located in the near surface layers in 

virgin and implanted GaAs with Xe+ 

ions. 

The RBS/NR spectra were registered 

for all studies samples. All samples 

were measurements under the same 

conditions.  

In there measurements the nuclear 

resonance reaction was applied. The 

intensity of the band close to the 

energy value 1.1 MeV can confirm that 

the layers enriched with oxygen atoms 

conversed the surfaces of virgin and 

implanted GaAs. 

Based on RBS measurements the 

atomic surface densities of the other 

elements in the near surface layers 

were made.  

   REFERENCES 

[1] M. Kulik, W. Rzodkiewic, L.Gluba, A.P. Kobzev, Dielectric function of native 

oxide on   ion implanted GaAs, Acta Phys0. Pol. A 123 (2013) 956. 

[2] J.R Cameron, Elastic scattering of alfa-particles by oxygen, Phys. Rev. 90 

(1953) 839 

[3] W.K. Chu, J.W. Mayer, M.A. Nicolet, Backscattering Spectroscopy, Academic 

Press,   New York San Francisco London, 1978 

524 528 532 536 540

0

2

4

6

8

10

T
o

ta
l 

[a
.u

.]

Energy [eV]

 Total

 Ga2O3

 As2O3

 As2O5

 count

O1s GaAsvir

520 525 530 535 540

0

5

10

15

20

25

O1s

Xe⇒GaAs

3x1016

T
o
ta

l 
[a

.u
.]

Energy [eV]

 Total

 Ga2O3

 As2O3

 As2O5

 count

1013 1014 1015 1016

0.0

0.1

0.2

0.3

0.4

0.5

0.6  Ga2O3

 As2O3

 As2O5

r
.c

 [
a
.u

]

Dose [cm-2]

The shapes of these spectra differ for the GaAs 

samples after implanted Xe+ ions, because of the 

change of concentration of the compounds 

Ga2O3, As2O3 and As2O5 

From there spectra can see change of relative 

concentration of each compound reaches for the 

implantation fluencies higher than 4x1015 cm-2 
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The spectrum shape is changed after ions irradiation. 

From the obtained results were fitted for the relative 

concentration of Ga2O3 and GaAs. 

The quantity of Ga2O3 increases and that of GaAs 

decreases with the increases fluence of ion 

implantation 
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There spectra show that concentration of As2O3, 

As2O5 and GaAs in the native oxide layers 

covering the surface implanted are different. 

The concentration of As2O5 is lower than of As2O3 

because of the decrease in the concentration of 

arsenic compounds in the process implanted ions 

in samples. 
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