
Transactions of the Materials Research Society of Japan 25 [3]833-836 (2000) 

Annealing Effects on Film Structure and Magnetic Properties of 

Multilayered Co/Noble Metal Films 

Taro Ishii, Rimik.a Koiwai, Masanobu Kobayashi and Haruki Yamane* 
Metallurgical Engineering,Chiba Institute of Technology, 2·17·1, Tsudanuma, Narashino, Chiba, 275·0016, Japan, 

Fax:+81·47·478·0329, e·mail:g9972001@cc.it·chiba.ac.jp, g9872005@cc.it·chiba.ac.jp, kobayasi@pf.it·chiba.ac.jp 

*Akita Research Institute of Advanced Technology, 4·21 Sanuki, Araya, Akita 010·1623, Japan, 

Fax:+81·18·866·5803, e·mail:yamane@ait.pref.akita.jp 

Abstruct: We annealed Co/Au, Co!Pt, and CofPd multilayered films and investigated changes in 

their film structures and magnetic properties with VSM(Vibrating Sample Magnetometer), XRD(X:Ray 

Diffractometer), and three step model calculation. With the annealing, perpendicular magnetic 

anisotropy decreased in the CoiPt and CofPd multilayered films, but increased in the Co/Au multilayered 

films. The XRD peak intensity ratio between a main peak (O order) and a satellite peak (+1 order) in 

CoiPt and CofPd multilayered films decreased with the annealing, but increased in Co/Au multilayered 

films. The fact that the Co/Au multilayered film has much sharper interlayeres than CofPt and CofPd is 

explained by considering that Au-Co is a eutectic system while Pt-Co and Pd-Co are isomorphous systems. 

Moreover, we found the similar results by comparison among perpendicular magnetic anisotropy, XRD 

and our theoretical calculations. 
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2. CALCULATION of X - RAY DIFFRACTION 
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Fig. 1 Schematic view of 3 step model . 
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3. EXPERIMENTS 
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3. RESULTS and DISCUSSION 
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Fig. 2 Perpendicular magnetic anisotropy of 
Co/Noble multilayerd films after annealing . 
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Fig. 3 X·ray peak intensity ratio of 

Co/Noble multilayerd films after annealing . 
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Fig. 4 X -ray diffraction low angle pattern for 

(a) Co/Au multilaerd film, and (b) Co/Pd 

multilayerd film. The solid line shows 

experimental results and the circle results 

calculated by the dynamical theory . 
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Fig. 5 X ·ray diffraction high angle pattern for 

Co/Au (a) as sputt (b) 1.5 hour after annearing. 

The solid line shows experimental results and 

the circle results calculated by 3 step model. 

4.CONCLUSION 
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Fig. 6 X -ray diffraction high angle pattern for 

Co/Pd (a) as sput (b) 12 hour after annearing. 

The solid line shows experimental results and 

the circle results calculated by 3 step model. 
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