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Recently, electric field control of magnetism in metallic structure has been intensively studied1-4. Electric 

double layer (EDL) capacitor is known as one of powerful tools to apply very large electric field to sample. 

Actually, in a Co/Pt EDL capacitor structure, very large electric field effect on the Curie temperature has been 

observed4. In this work, we directly measured gate voltage dependence of the magnetic moment of Co/Pt 

structure using the EDL capacitor.  

MgO/Co(0.29 nm)/Pt(4.1)/Ta layers from the surface 

side were deposited on intrinsic Si substrate by rf 

sputtering. The EDL capacitor structure was formed using 

a polymer film containing an ionic liquid. We defined that 

the application of positive gate voltage (VG) was the 

direction of an increase in the electron density at the Co 

surface. Figure (a), (b) and (c) show time (t) charts of the 

applied VG, perpendicular component of magnetic moment 

(m), and the gate current (IG) at 300 K, respectively. From 

this figure, one can see that m increased and decreased 

reversibly with the application of positive and negative VG 

when the magnitude of VG was smaller than ~3.0 V. When 

the negative VG of ~ -3.5 V was applied at t ~ 260 min, |IG| 

increased drastically and at the same time m abruptly 

became small. After that, m was constant even when |VG| 

> 3.5 V was applied, indicating that the irreversible 

chemical reaction took place. Electric field effect on m at 

low temperature will be also discussed. 
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Figure: Time t charts of (a) the applied gate

voltage VG, (b) the gate current IG, and (c)

perpendicular component of magnetic

moment m. 

第62回応用物理学会春季学術講演会 講演予稿集 (2015 東海大学 湘南キャンパス)11p-P1-32 

© 2015年 応用物理学会 09-032


