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Œ¥Éμ¤μ³ ·¥Ë²¥±Éμ³¥É·¨¨ ¶μ²Ö·¨§μ¢ ´´ÒÌ ´¥°É·μ´μ¢ ¡Ò²¨ ¨§ÊÎ¥´Ò £· ´Ê²¨·μ¢ ´´Ò¥ ¶²¥´±¨
Au/SiO2 + Co (60  É. %)/GaAs, μ¡² ¤ ÕÐ¨¥ ÔËË¥±Éμ³ £¨£ ´É¸±μ£μ ¨´¦¥±Í¨μ´´μ£μ ³ £´¨Éμ¸μ¶·μ-
É¨¢²¥´¨Ö ¢ Ê§±μ³ ¤¨ ¶ §μ´¥ É¥³¶¥· ÉÊ· ¢¡²¨§¨ T = 300 Š. �μ± § ´μ ¸ÊÐ¥¸É¢μ¢ ´¨¥ μ¸μ¡¥´´μ£μ ¶μ
¸¢μ¨³ ³ £´¨É´Ò³ ¸¢μ°¸É¢ ³ ¸²μÖ ´  £· ´¨Í¥ ¶²¥´±¨ ¸ ¶μ²Ê¶·μ¢μ¤´¨±μ¢μ° ¶μ¤²μ¦±μ° GaAs. �±¸-
¶¥·¨³¥´ÉÒ, ¶·μ¢¥¤¥´´Ò¥ ¶·¨ É¥³¶¥· ÉÊ· Ì T = 300 Š ¨ T = 100 Š, ´¥ ¶μ± § ²¨ ¸ÊÐ¥¸É¢¥´´μ£μ
μÉ²¨Î¨Ö ¢ ³ £´¨É´μ³ ¶·μË¨²¥ £¥É¥·μ¸É·Ê±ÉÊ·Ò.

Using the polarized neutron re�ectometry method, we studied Au/SiO2 +Co (60 at.%)/GaAs granular
ˇlms, which display a giant injection magnetoresistance effect in a narrow temperature range close to
T = 300 K. We revealed the existence of a layer having particular magnetic properties at the boundary
of a ˇlm with a semiconductor GaAs substrate. Experiments carried out at temperatures T = 300 K
and T = 100 K showed an insigniˇcant difference in the magnetic proˇle of the heterostructure.
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Œ £´¨É´Ò¥ £· ´Ê²¨·μ¢ ´´Ò¥ ¶²¥´±¨ (GF) ´  ¶μ¤²μ¦± Ì ¨§  ·¸¥´¨¤  £ ²²¨Ö (£¥É¥-
·μ¸É·Ê±ÉÊ·Ò Au/SiO2 +Co (65  É.%)/GaAs) μ¡² ¤ ÕÉ ÔËË¥±Éμ³ £¨£ ´É¸±μ£μ ¨´¦¥±Í¨μ´-
´μ£μ ³ £´¨Éμ¸μ¶·μÉ¨¢²¥´¨Ö (ƒˆŒ‘) ¶·¨ ±μ³´ É´μ° É¥³¶¥· ÉÊ·¥. �·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ´ 
¨´É¥·Ë¥°¸¥ SiO2 + Co/GaAs μ¡· §Ê¥É¸Ö ¶μÉ¥´Í¨ ²Ó´Ò° ¡ ·Ó¥· ¨§ ¸¶¨´-¶μ²Ö·¨§μ¢ ´´ÒÌ
Ô²¥±É·μ´μ¢, ¶·¥¶ÖÉ¸É¢ÊÕÐ¨° ¨´¦¥±Í¨¨ Ô²¥±É·μ´μ¢ ¨§ GF ¢ ¶μ²Ê¶·μ¢μ¤´¨± GaAs ¸ ¶·μ-
É¨¢μ¶μ²μ¦´μ° ¶μ²Ö·¨§ Í¨¥° ¨ ¶·μ§· Î´Ò° ¤²Ö ¶ · ²²¥²Ó´μ ¶μ²Ö·¨§μ¢ ´´ÒÌ Ô²¥±É·μ-
´μ¢ [1]. –¥²Ó ¤ ´´μ° · ¡μÉÒ ¸μ¸Éμ¨É ¢ μ¶·¥¤¥²¥´¨¨ ³ £´¨É´μ£μ ¶·μË¨²Ö £¥É¥·μ¸É·Ê±-
ÉÊ·Ò ¨ ¨¸¸²¥¤μ¢ ´¨¨ ¶μ¢¥¤¥´¨Ö ¨´É¥·Ë¥°¸μ¢ £¥É¥·μ¸É·Ê±ÉÊ·Ò ³¥Éμ¤μ³ ·¥Ë²¥±Éμ³¥É·¨¨
¶μ²Ö·¨§μ¢ ´´ÒÌ ´¥°É·μ´μ¢.

�±¸¶¥·¨³¥´ÉÒ ¶·μ¢μ¤¨²¨¸Ó ¢ ˆ¸¸²¥¤μ¢ É¥²Ó¸±μ³ Í¥´É·¥ GKSS (ƒ¥·³ ´¨Ö) ´  ·¥-
Ë²¥±Éμ³¥É·¥ ¶μ²Ö·¨§μ¢ ´´ÒÌ ´¥°É·μ´μ¢ PNR ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ ·¥ ±Éμ·  FRG ¸ ¤²¨-
´μ° ¢μ²´Ò ´¥°É·μ´μ¢ λ = 6,37 	A (Δλ/λ = 0,05) ¨ ´ Î ²Ó´μ° ¶μ²Ö·¨§ Í¨¥° P0 = 0,95 [2].
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ˆ´É¥´¸¨¢´μ¸ÉÓ μÉ· ¦¥´´μ£μ ¶ÊÎ±  ·¥£¨¸É·¨·μ¢ ² ¸Ó ¶μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨É¥²Ó´Ò³ ¤¥É¥±-
Éμ·μ³ ¤²Ö ¤¢ÊÌ · §²¨Î´ÒÌ ¶μ²Ö·¨§ Í¨° ´¥°É·μ´μ¢: ¶ · ²²¥²Ó´μ° I+ = I(+P0) ¨  ´-
É¨¶ · ²²¥²Ó´μ° I− = I(−P0) ³ £´¨É´μ³Ê ¶μ²Õ (0 < H < 250 ³’²), ¶·¨²μ¦¥´´μ³Ê ¢
¶²μ¸±μ¸É¨ ¶²¥´±¨.

�  μ¸´μ¢¥ ¤ ´´ÒÌ ´¥°É·μ´´μ° ·¥Ë²¥±Éμ³¥É·¨¨ μ¶·¥¤¥²Ö²¨¸Ó Ì · ±É¥·¨¸É¨±¨ ± -
¦¤μ£μ ¸²μÖ £¥É¥·μ¸É·Ê±ÉÊ·Ò Å Éμ²Ð¨´ , Ï¥·μÌμ¢ Éμ¸ÉÓ, Ö¤¥·´ Ö (SLDn) ¨ ³ £´¨É´ Ö
(SLDm) ¶²μÉ´μ¸É¨ ¤²¨´Ò · ¸¸¥Ö´¨Ö: SLDn § ¢¨¸¨É μÉ Ì¨³¨Î¥¸±μ£μ ¸μ¸É ¢ ,   SLDm

¶·Ö³μ ¶·μ¶μ·Í¨μ´ ²Ó´  ´ ³ £´¨Î¥´´μ¸É¨ ¸²μÖ. �¶¶·μ±¸¨³ Í¨Ö ·¥Ë²¥±Éμ³¥É·¨Î¥¸±¨Ì
¤ ´´ÒÌ (·¨¸. 1) ¶μ± § ²  ´ ²¨Î¨¥ ¢ £¥É¥·μ¸É·Ê±ÉÊ·¥ Î¥ÉÒ·¥Ì ¸²μ¥¢ ¸ · §²¨Î´Ò³¨ ³ £´¨É-
´Ò³¨ ¸¢μ°¸É¢ ³¨: ¸²μ° §μ²μÉ  (Au); GF1 Å ¶·¥¤¶μ²μ¦¨É¥²Ó´μ, ¸²μ° £· ´Ê²¨·μ¢ ´´μ°
¶²¥´±¨ ¸ μ±¨¸²¥´´Ò³¨ ´ ´μÎ ¸É¨Í ³¨ Co; GF2 Å ¸²μ° £· ´Ê²¨·μ¢ ´´μ° ¶²¥´±¨ ¸ ±μ´-

�¨¸. 1. Š·¨¢Ò¥ ·¥Ë²¥±É¨¢´μ¸É¨ £¥É¥·μ¸É·Ê±ÉÊ·Ò Au/SiO2 + Co (65  É. %)/GaAs ¶·¨ É¥³¶¥· ÉÊ·¥

T = 300 K

�¨¸. 2. SLD-¶·μË¨²Ó ¤²Ö ´¥°É·μ´μ¢ ¸ ¶μ²Ö·¨§ Í¨Ö³¨ I+ (c¶²μÏ´ Ö ²¨´¨Ö) ¨ I− (ÏÉ·¨Ìμ¢ Ö),

É¥³¶¥· ÉÊ·  T = 300 K
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Í¥´É· Í¨¥° ´ ´μÎ ¸É¨Í Co ≈ 65  É.% ¨ ¸²μ° GF3 Å ¸²μ° £· ´Ê²¨·μ¢ ´´μ° ¶²¥´±¨ ¸
±μ´Í¥´É· Í¨¥° ´ ´μÎ ¸É¨Í Co § ³¥É´μ ³¥´ÓÏ¥ 65  É.%, ±μÉμ·Ò° ¶·μÖ¢²Ö¥É¸Ö ¶·¨ H �= 0,
É ± ± ± μ¡² ¤ ¥É § ³¥É´μ μÉ²¨Î ÕÐ¨³¨¸Ö μÉ GF2 ³ £´¨É´Ò³¨ ¸¢μ°¸É¢ ³¨ (·¨¸. 2).

ˆ§³¥·¥´¨Ö ¢ ¤¨ ¶ §μ´¥ ³ £´¨É´ÒÌ ¶μ²¥° μÉ H = 0 ³’² ¤μ H = 240 ³’² ¶μ± § ²¨ ¸Ê-
Ð¥¸É¢¥´´ÊÕ · §´¨ÍÊ ¢ ¤¨´ ³¨±¥ ´ ³ £´¨Î¥´´μ¸É¨ ¸²μ¥¢ (·¨¸. 3). „¨ ³ £´¨É´Ò° ¢¥·Ì´¨°
¸²μ° §μ²μÉ  ´¥ ¶·¨μ¡·¥É ¥É ³ ±·μ¸±μ¶¨Î¥¸±μ£μ ³ £´¨É´μ£μ ³μ³¥´É , É ± ¦¥ ± ± ¨ ¸²μ°
£· ´Ê²¨·μ¢ ´´μ° ¶²¥´±¨ GF1 ¸ μ±¸¨¤¨·μ¢ ´´Ò³¨ £· ´Ê² ³¨ ±μ¡ ²ÓÉ , ¨³¥ÕÐ¨³¨  ´É¨-
Ë¥··μ³ £´¨É´Ò° ¶μ·Ö¤μ± ¶·¨ ±μ³´ É´μ° É¥³¶¥· ÉÊ·¥. Œ £´¨É´Ò¥ ¸¢μ°¸É¢  ¶·μÖ¢²ÖÕÉ
Éμ²Ó±μ ¸²μ¨ GF2 ¨ GF3, ¶·¨Î¥³ ´ ³ £´¨Î¥´´μ¸ÉÓ GF2 ¢ ´¥¸±μ²Ó±μ · § ¶·¥¢μ¸Ìμ¤¨É ´ -
³ £´¨Î¥´´μ¸ÉÓ ¨´É¥·Ë¥°¸´μ£μ ¸²μÖ GF3 ¢  ´ ²μ£¨Î´μ³ ¶μ ¢¥²¨Î¨´¥ ¢´¥Ï´¥³ ³ £´¨É´μ³
¶μ²¥, ÎÉμ £μ¢μ·¨É μ · §²¨Î´μ° ±μ´Í¥´É· Í¨¨ ´ ´μÎ ¸É¨Í ±μ¡ ²ÓÉ  ¢ ¤¨Ô²¥±É·¨Î¥¸±μ°
³ É·¨Í¥ ÔÉ¨Ì ¸²μ¥¢.

�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ ´ ³ £´¨Î¥´´μ¸É¨ ¸²μ¥¢ GF2 ¨ GF3 μÉ ¢¥²¨Î¨´Ò ¶·¨²μ¦¥´´μ£μ ³ £´¨É´μ£μ

¶μ²Ö ¶·¨ É¥³¶¥· ÉÊ·¥ T = 300 K

’ ±¨³ μ¡· §μ³, ¢ ¤ ´´μ° · ¡μÉ¥ μ¶·¥¤¥²¥´ ³ £´¨É´Ò° ¶·μË¨²Ó £¥É¥·μ¸É·Ê±ÉÊ·Ò
Au/SiO2 + Co (65  É.%)/GaAs. �μ± § ´μ, ÎÉμ ¢ £¥É¥·μ¸É·Ê±ÉÊ·¥ ¸ÊÐ¥¸É¢Ê¥É ¨´É¥·Ë¥¸´Ò°
¸²μ° ´  £· ´¨Í¥ £· ´Ê²¨·μ¢ ´´ Ö ¶²¥´±  Ä ¶μ¤²μ¦±  ¸ ³¥´ÓÏ¥° ±μ´Í¥´É· Í¨¥° ´ ´μÎ -
¸É¨Í ±μ¡ ²ÓÉ , Î¥³ ¢ μ¸´μ¢´μ³ ¶μ Éμ²Ð¨´¥ ¸²μ¥ ¶²¥´±¨. „ ²Ó´¥°Ï¥¥ ¨§ÊÎ¥´¨¥ ¨ ¶μ¸É·μ-
¥´¨¥ É¥μ·¨¨ ³ £´¨ÉμÉ· ´¸¶μ·É´ÒÌ ¸¢μ°¸É¢ ¤μ²¦´μ ÊÎ¨ÉÒ¢ ÉÓ ¸É·Ê±ÉÊ·´Ò¥ μ¸μ¡¥´´μ¸É¨
ÔÉμ° £¥É¥·μ¸É·Ê±ÉÊ·Ò.
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