
Accepted Manuscript

Micromagentic simulation for detection of magnetic nanobeads by spin torque
oscillator

Haiyan Xia, Qi Zheng, Congpu Mu, Chenkun Song, Chendong Jin, Qingfang
Liu, Jianbo Wang

PII: S0304-8853(16)32581-1
DOI: http://dx.doi.org/10.1016/j.jmmm.2017.01.099
Reference: MAGMA 62454

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 13 October 2016
Revised Date: 26 December 2016
Accepted Date: 10 January 2017

Please cite this article as: H. Xia, Q. Zheng, C. Mu, C. Song, C. Jin, Q. Liu, J. Wang, Micromagentic simulation for
detection of magnetic nanobeads by spin torque oscillator, Journal of Magnetism and Magnetic Materials (2017),
doi: http://dx.doi.org/10.1016/j.jmmm.2017.01.099

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.

http://dx.doi.org/10.1016/j.jmmm.2017.01.099
http://dx.doi.org/10.1016/j.jmmm.2017.01.099


  

 1

Micromagentic simulation for detection of 

magnetic nanobeads by spin torque 

oscillator  

Haiyan Xia, Qi Zheng, Congpu Mu, Chenkun Song, Chendong Jin, Qingfang Liu, and 

Jianbo Wang*  

Institute of Applied Magnetics, Key Laboratory for Magnetism and Magnetic 

Materials of the Ministry of Education, Lanzhou University, Lanzhou 730000, 

People’s Republic of China 

*Corresponding author. 

Tel.: +86-0931-8914171; Fax: +86-0931-8914160. 

Email address: wangjb@lzu.edu.cn,  

 

Abstract 

Micromagentic simulation for detecting magnetic nanobeads is performed by 

using spin torque oscillation as the detector. The non-uniform stray field generated by 

magnetic beads can induce a detectable frequency shift of a spin torque oscillator. 

Simulations indicate that an 80-nm-diameter magnetic bead can be detected with a 

frequency shift of 1.2 GHz and a maximum linewidth of 28 MHz. Due to the 

non-uniform stray field, the frequency shift and linewidth vary with the bead position. 

For multiple beads detection, the oscillation frequency is linear with the number of 

40-nm-diameter beads, namely 0.16 GHz/bead on average. 
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