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Heterogeneous metallic systems consisted of magnetic nanoparticles embedded in the non-magnetic 

metallic matrixes were found to posses large magnetoresistance [1]. One of the techniques suitable for 

producing of such systems is an activation of heating-induced precipitation in the supersaturated non-

equilibrium alloys of immiscible elements. Cu-Co, Cu-Fe, Ag-Co, Fe-Ni-Ag systems prepared using 

different methods like a co-sputtering, co-evaporation, mechanical alloying and melt-spinning followed 

by annealing have been already investigated [2].   

 

Rather distinct magnetoresistance behavior has been found in granular Cu90Co10 alloy prepared in the 

form of the glass-covered microwires with various geometric parameters [3]. The reason for this 

difference is probably concerned with incomplete precipitation of Co during the preparation of the 

microwires.  

 

This work is aimed to check the variation of the magnetoresistance in the Cu-Co glass-covered 

microwires with the stoichiometry and geometric parameters. Glass-covered microwires with metallic 

thread made of Cu1-xCox (5<x<30) granular alloys and different diameters of the metallic cores and 

glass layers have been manufactured. Magnetization and magnetoresistance have been measured in 

the range of temperatures from 5 to 305 K and magnetic fields up to 5 T. Except the common negative 

magnetoresistance originated from the spin-dependent scattering, positive magnetoresistance have 

been observed in moderate fields in the samples with highest concentration of Co (Fig 1, 2). In the 

samples with the lowest concentration of Co field dependent growth of resistivity with cooling below 

certain characteristics temperature was observed.  

 

 

mailto:Contact@E-mail


References 
 
[1] J. R. Childress, C. L. Chien, “Reentrant magnetic behavior in fcc Co-Cu alloys”, Phys. Rev. B 43 
(1991), 8089-8093 
[2] R. H. Yu, X. X. Zhang, J. Tejada, M. Knobel, P. Tiberto, P. Allia, “Magnetic properties and giant 
magnetoresistance in melt spun Co15Cu85 alloys”, J. Phys. Condes. Matter 7 (1995), 4081-4093 

[3] A. P. Zhukov, J. L. Martines, V. A. Zhukova, J. Palomares, J. Gonzalez, J. J. del Val, M. Vazquez, 
“Magnetoresistance in granular Co-Cu glass-coated microwires”, IEEE Trans. Magn. 40 (2004), 2254-
2256. 
 
 
 
Figures 
 

-60 -40 -20 0 20 40 60

-6.5

-6.0

-5.5

-5.0

-4.5

-4.0

-3.5

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

I=100 mkA

Sample Cu
70

Co
30

=0.612

10
0*

(R
(H

)-
R

(0
))

/R
(0

) 
(%

)

H (kOe)

 T305K

 T230K

 T155K

 T80K

 T5K

 
 
 
Fig. 1 Magnetoresistance of the sample with the highest in the series content of Co  
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Fig. 2 Pronounced positive magnetoresistance easily seen in moderate fields 
 


