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I. INTRODUCTION 

Superconducting hybrids based on thin films are 

the object of intense investigations for recent decades as a 

base element for spin-sensitive superconducting 

electronics, spintronics [1]. The investigations of proximity 

effect at Superconductor-Normal metal (S/N) and 

Superconductor-Ferromagnet (S/F) interfaces require 

technological approach with high quality superconducting 

films at constant thicknesses and enhanced 

superconducting properties. We developed technological 

approach yields significant improvement of fabricated SF 

hybrids, based on the most promising for superconducting 

spintronics applications materials - Nb and ferromagnetic 

alloy CuNi of nanoscale thickness, based on DC-magnetron 

deposition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. HRTEM image of the cross section of 

Nb/CuNi sample on the silicon (100) substrate. For details 

see text. 

 

There is a very important to gain knowledge about 

intrinsic properties of the layers, taking into account the 

perspectives of use these CuNi/Nb/CuNi structures for 

design of spintronic devices. In this work we present results 

of High Resolution Transmission Electron Microscopy 

(HRTEM) and Scanning Auger electron spectroscopy 

(AES) results for CuNi/Nb/CuNi samples prepared by 

magnetron sputtering,   the procedure described in [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2. Scanning Auger electron spectroscopy 

(AES) of a Si(substrate)/Si(buffer)/Nb/Cu1­xNix/Si(cap) 

sample. 

 

II. RESULTS AND DISCUSSION 

Figure 1 demonstrates the cross section analysis of 

one of the samples on the atomic scale and the Figure 2 - 

Scanning Auger electron spectroscopy of the same sample. 

The interface area, marked in the image with a red  quadrat,  

was analized using a Fast Fourier Transformation of a 

diffraction patterns obtained. The diffraction points were 

masked with the help of a computer program and the 

background noise is substracted. One can clearly see the 

regular crystal structure of the BCC Niobium and FCC 

lattice structure of Copper Nickel layer and a very sharp 

and clean interface between the two layers in the area near 

the red quadrat, one can see that the Cu1­xNix/Si(cap) 

interface is free from contaminations.  

 

Microstructure of Nb/CuNi Nanostructures 

Abstract — Results of High Resolution Transmission Electron Microscopy (HRTEM) and scanning Auger 

Electron Spectroscopy (AES) results for CuNi/Nb/CuNi nanostructures prepared by magnetron sputtering 

are presented and discussed . 

Index Terms — Auger spectroscopy, electron microscopy, spintronics, superconductivity, proximity effect. 

 

Roman Morari
1
,  Jan Kehrle

2
, Vladimir Zdravkov

1, 2
, Evgenii Antropov

1
, Andrei Prepelitsa

1
, Alexei 

Socrovisciuc
1
, Gunter Obermeier

2
, Claus Müller

2
, Siegfrid Horn

2
,  Lenar Tagirov

3
, Renhard Tidecks

2
, 

Anatolie Sidorenko
1
 

1
Institute of Electronic Engineering and Nanotechnologies “D.GHITU” 

2
Institut für Physik, Universität Augsburg, Augsburg, D-86159, Germany 

3
Solid State Physics Department, Kazan State University, Kazan, 420008, Russia 

 morari.roman@gmail.com 

S23_12_1001.pro: SEM 1   Profil                                         FZK IMF1

07 Dec 3  10.0 keV  0  FRR 9.7957e+001 max

Nb1/Full (Binom3)

0 20 40 60 80 100 120 140
0

10

20

30

40

50

60

70

80

90

100

S23_12_1001.pro

Sputter Time (min)  Rate 1nm/min Si-ox.

A
to

m
ic

 C
o
n
c
e
n
tr

a
ti
o
n
 (

%
)

O

Nb

Si

Cu

Ni

N

C

O

Si

O

Nb

Cu

Ni

N
C

Nb

Si



7th International Conference on Microelectronics and Computer Science, Chişinău, Republic of Moldova, September 22-24, 2011 

 

         145 

III. CONCLUSION 

The quality of the layers, Nb and CuNi, and the clean 

interface between the layers allows to develop the three-

layers core-structure CuNi/Nb/CuNi, necessary for design 

of superconducting spintronic device, spin-valve. 
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