
Accepted Manuscript

Evidence for reentrant spin glass behavior in transition metal substituted Co-Ga
alloys near critical concentration

Sk. Mohammad Yasin, V. Srinivas, S. Kasiviswanathan, Megha Vagadia, A.K.
Nigam

PII: S0304-8853(17)32320-X
DOI: https://doi.org/10.1016/j.jmmm.2017.11.061
Reference: MAGMA 63401

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 24 July 2017
Revised Date: 14 November 2017
Accepted Date: 15 November 2017

Please cite this article as: k.M. Yasin, V. Srinivas, S. Kasiviswanathan, M. Vagadia, A.K. Nigam, Evidence for
reentrant spin glass behavior in transition metal substituted Co-Ga alloys near critical concentration, Journal of
Magnetism and Magnetic Materials (2017), doi: https://doi.org/10.1016/j.jmmm.2017.11.061

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jmmm.2017.11.061
https://doi.org/10.1016/j.jmmm.2017.11.061


  

1 

 

Evidence for reentrant spin glass behavior in transition metal substituted Co-Ga alloys 

near critical concentration 

Sk Mohammad Yasin, V. Srinivas*and S. Kasiviswanathan 

Department of Physics, Indian Institute of Technology Madras, Chennai 600 036, India 

Megha Vagadia and A. K. Nigam 

Department of Condensed Matter Physics and Materials Science, Tata Institute of 

Fundamental Research, Mumbai 400 005, India 

*
Email: veeturi@iitm.ac.in 

Abstract 

In the present study magnetic and electrical transport properties of transition metal substituted 

Co-Ga alloys (near critical cobalt concentration) have been investigated. Analysis of 

temperature and field dependence of dc magnetization and ac susceptibility (ACS) data 

suggests an evidence of reentrant spin glass (RSG)phase in Co55.5TM3Ga41.5 (TM = Co, Cr, 

Fe, Cu). The magnetic transition temperatures (TC and Tf) are found to depend on the nature 

of TM element substitution with the exchange coupling strength Co-Fe>Co-Co>Co-Cu>Co-

Cr. From magnetization dynamics precise transition temperatures for the glassy phases are 

estimated. It is found that characteristic relaxation times are higher than that of spin glasses 

with minimal spin cluster formation. The RSG behavior has been further supported by the 

temperature dependence of magnetotransport studies. From the magnetic field and 

substitution effects it has been established that the magnetic and electrical transport properties 

are correlated in this system. 
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