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��.ý�Ý�5×10−4Pa, í�íØ�1.0Pa. Co�

Ú�.mvk�À�. Co� (Co(20Å 6 tCo 6 500Å)

ÚW� (28Å 6 tW 6 700Å)�í��Ç©O�2Å/sÚ

2.8Å/s. ¢����
3�X���¬: 11�X��

¬ (Co-.)CoÚW�í��m�Ó, §��þÝ'X

� tW ≈ 1.4tCo; 12�X��¬ (Co-/)Co�þÝ�

Ó, tCo = 50Å, W��þÝ356Å�280Å�mCz;

13�X��¬ (Co-0)W�þÝ�Ó tW = 140Å, Co
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Ø
 tCo = 500Å��¬L¡�WO3 �þÝ�18Å, ù

�U´duWO3 L¡�o÷Ý��(L1), ��o÷

Ý�U����zW�þO�, ¤±WO3 ��þ, Ù

¦�¬L¡�WO3 þÝ��3—10Å. �[Ü���

WO3 ��Ý'¬áWO3 �éõ, ù�U´duL¡

�W¿�����z½öL¡Ø��. X�����

éu�SÚ.¡�>f�Ý¯a, ¤±[Ü���Co

�.¡o÷Ý�¹
zÆo÷Ý (CoÚW�*Ñ)Ú

p$åÏo÷Ý(ý¢o÷Ý). CoÚW3.¡?�*

Ñò3.¡/¤CoÚW��þ�ÝFÝ, $�/¤

�ö��LÔ½Ü7. ·�5¿�CoÚW.¡�o

÷Ý'�.L¡�o÷Ý(���5—7Å, ZÀ�Àæ

�.L¡o÷Ý��3—4Å)��õ. ·�@�Co/W

.¡�o÷Ý´dup$åÏÚ�ö�p*ÑE¤

�. �±^Miedema�.5O�W-Co��XÚ�)

¤9. é�«|¤, W-CoXÚ�)¤9Ñ´K�. Co

ÚWK�)¤9L².¡?CoÚW´�±pL�,

CoÚW�p*Ñü$
.¡U. Co/W.¡?�
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ã 1 X��º¡����¢�Ú[Ü�

ã 2 Co(500Å)/W(700Å)�XRDÌ�

lX�����[Ü(J(L1), ·�wÑ, ��

��[ÜþÝ�é¢��OþÝ� lé²w. �Ä

�.¡�zÆo÷Ý, Co��k�þÝ'�OþÝ

��. .¡?Co-W��LÔ�U´�^�½f^5.

ÏdCo/Wõ��¥Co��mÍÜ´éJ���, ù

Ò´��owØ�Co/Wõ���^>{���A.

L 1 X���[Üëê: þÝ t!o÷Ýσ

Co-.: Co(t)/W(1.4t)

t/Å 20 30 40 50 80 100 200 500

tCo/Å 15.4 26 36 45 80 102 196 501

σCo/Å 9.2 10.3 11.1 9.9 8.6 11.4 15.6 11.6

tW/Å 18.1 28 46 71 122 149 275 696

σW/Å 11.3 10.2 12.4 5.4 1.0 5.4 7.8 6.1

tWO/Å 5.9 5.7 2.6 4.0 5.8 6.9 10.7 18.2

σWO/Å 4.4 4.7 2.8 3.7 3.9 3.9 3.1 5.4

Co-/: Co(50Å)/W(t)

t/Å 56 84 112 140 210 280

tCo/Å 43 46 45 41 52 49

σCo/Å 11.4 11.0 8.8 9.7 10.0 13.2

tW/Å 52 81 108 147 192 297

σW/Å 6.7 5.4 7.6 4.9 6.2 5.9

TWO/Å 5.2 4.7 3.5 3.2 6.8 8.6

σWO/Å 4.1 3.4 3.7 3.9 2.9 1.9

Co-0:Co(t)/W(140Å)

t/Å 40 60 80 150 200

tCo/Å 29 50 76 146 199

σCo/Å 9.8 10.5 11.4 13.2 11.8

tW/Å 160 145 143 153 148

σW/Å 6.4 7.8 5.2 6.3 5.5

TWO/Å 5.6 3.7 4.6 6.2 5.0

σWO/Å 5.0 5.2 2.7 4.2 3.0

ã 2 � Ñ 
 � ¬ Co(500Å)/W(700Å) � XRD Ì

�. l¬áW(110)û�¸� �2θ ∼ 40.26◦, �±

��W(110)�û�¸32θ ∼ 40◦. Ì�¥vkÑy

Ù§û�¸`²W´ (110)���. ã2¥ÑyCo�

(100)¸ (2θ∼ 35.8◦)Ú (002)¸ (2θ∼ 43.8◦), �ö�r

Ý'��2, ùL²Co�äkéÐ� (100)��.
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Ý
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ã 3 Ms Ú tw ½ö tCo �m�'X�

ã 4 	^|3�¡SÚR�u�¡ü«�¹e

tCo =20ÅÚ40Å�Co-. �¬�FMRÌ

4 (Ø
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~ê. VSM�ÿþ(JL²�Ú^zrÝÚ^��
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Structure and Magnetic Anisotropy Studies on Co/W Bilayers *

WU Xiao-Shan1;1) ZHANG Ai-Mei1 YOU Biao1 HU An1 WU Zhong-Hua2

1 (Lab of Solid State Microstructures, Center for Advanced Studies in Science and

Technology of Microstructures, Department of Physics, Nanjing University, Nanjing 210093, China)

2 (BSRF, Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract Three sets of Co/W bilayers with varying Co and/or W layer thickness were prepared by d.c. magnetosput-

tering technique. The magnetic properties of Co/W bilayers have been investigated using ferromagnetic resonance

(FMR) and vibrating sample magnetomete. Specular X-ray reflectivity and high angle X-ray diffraction were used to

characterize the structure of the deposited samples. The saturation magnetization of Co increased with Co thickness

but was smaller than that of bulk hcp Co. The larger interface roughness and FMR line-width for the thinner Co/W

films indicate the inhomogeneity of Co and/or W layers.

Key words Co/W bilayers, magnetic anisotropy, X-ray reflectivity
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