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    摘 要   自旋隧道磁电阻与多层膜巨磁电阻相比，磁电阻具有工作外场低、灵敏度高、

温度系数小等特点，因而在磁电子器件应用中受到人们的重视。作为隧道磁电阻的基础，首

先介绍了与隧道磁电阻紧密相关的自旋极化和自旋相关输运特点，然后着重阐述了磁性隧道

结、铁磁金属颗粒膜、纳米多晶的隧道磁电阻效应的原理和最新研究进展，最后提出目前隧

道磁电阻研究中存在的问题并对其发展作了展望。 
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Study Progress of Spin-dependent Tunneling Magnetoresistance 
Effect

CHEN Shunsheng, YANG Changping, DAI Qi

(Faculty of Physics and Electronic Technology, Hubei University, Wuhan 43006) 

    Abstract    Compared with GMR(giant magnetoresistance), TMR(tunneling magneto-     

resistance) is hopeful to be used widely in magnetoelectronic field due to its high sensitivity, low 

temperature coefficient and effective at low magnetic field. In this work, the concepts of tunneling 

magnetosistance and the characteristics of spin-polarization and spin-dependent transportation are 

introduced firstly. Then the latest progresses of study on three types of TMR, i.e. magnetic tunnel 

junction, ferromagnetic metallic granular film and nano-polycrystals are reported. Finally, a few 

questions for the future TMR study are presented. 

    Keywords     spin-polarization, magnetic tunnel junction, tunneling magnetoresistance effect, 

granular films, grain boundary effect 
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