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ABSTRACT Co—Nb/Cr multilayered films were prepared with the rf—sputtering method. The
magnetic properties of the samples were studied by a microprocessor—controlied vibrating—sample
magnetometer. When the charging Ar pressure ps,=2.67 Pa, an oscillation between ferromagnetic
and antiferromagnetic coupling with the thickness of Cr layers was found, and the spontaneous
magnetization M; remains constant basically. When pa,=0.67 Pa, the value of M, shows an
oscillatory behaviour, which may be related to the oscillatory variation of the paramagnetic com-
ponent in the ferromagnetic layers.
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RKKY ¥t X BT % A2 RKKY @25, HEAgPUEael, B#2Ed &S 810 8k
AEREE IR = a3 Ac Ve . {H RKKY Z#HAERRR FUE R T R s 1 B IEd a3
EH, EREHT 3d SR EESIE.  Fe/Si ZEM 10 Bpifl R ki K B & IRG T
MER, BIMEEFESH RKKY Bifyrd. iR, SEENBERBENHE—TFERAMR
R HEMC IR, A SCEH SIS Fe—Si/Cr £ 2 A BREZ 1] & BLAY BREAVE A R BRIEHER)
BEWRY Y, AT Co—Nb/Cr RINEREHET B,
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H ST IR ST Uk % Co—Nb/Cr HAYEZ ZIERES. WA Co-Nb GRS Cr &, Hm
GHEMAERAN 4 cm, RAKE, HEETUAKS IR, BAHANRLN 180 W.
WHBEME 5.33x107* Pa BEASIE, ALY 99.999% HRESHITHRS. KHEEN 0.2
mm FIE R AL

RS HT, BiMES S Co—Nb R4 CogoNbyo. ESFEN 0.67 Pa, Co—Nb # Cr &S
HFE 4y 54 0.126 i1 0.140 nm/s. FEHN 2.67 Pa, Co—Nb il Cr B % 5 E 4 5o 0.165 F1
0.184 nm/s. FHFERFETHEXTE, FANBTHRESTRTREER 1 pg, BERARS
SREEE. BAMRERRNEE 1 & X /NIRRT HRERNBEE. R EE
5T Co—Nb &4 Cr, ST HE R FIMHMETH, HABIARREEM#EESRER.

4 ZFFES No.1 fil No.2 RS A4 2.67 #il 0.67 Pa, #IRER MK, RFHEd No.3
SSEH 0.67 Pa, {KIKY, Co—Nb HHEREEHER 2.1 nm, Cr BHEFE 0.5 nm 4L
7 nm.
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Fig.1 Typical hysteresis loops of the samples No.1 with diffirent thicknesses of Cr layers
(a) d=0.58 nm (b) d=1.85nm (c) d=2.80 nm (d) d=3.50 nm
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Fig.2 R, H, and M, of the samples vs the thickness of Cr layers
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RREAL SR E A P R R AL SR # 90% BYFrFE S neEss. MmIE 2a A1, No.l #4h#Y R HKE
Cr ZREE d 5Tk, HRFGAMLH 1.7 am. 24 Cr BREHEFE 2.80 nm f 3.94 nm i, R{H
EPAAE, T REBMBAHRA; %4 Cr EEEF 1.85 nm, 3.50 nm 1 5.00 nm &, R{H
AR/ME, MV T RSN, 55, WBHS H B0 R M THEA -8, 4 R{E
BEIR/MER, H, ARKE. REM H (RGHE P RRT ZEBSHRE. X TRKE
BE, HBKR RURKUEASHEE WTXMRINGHS, 4 C EREXT 1.0 nm B,
M, BARHE Cr BEE B, 7E Fe/Cr LR O RIAFEF WK S B KRR & 89k
% 1%, {2 Fe Ef Cr BMERS. 7 Co—Nb/Cr ZEMF, LYEHEERHNEEASEEMCr 2
AEFERN, WEEREBRERY.
2.3 F3F| No.2, No.3 ¥y M, iRZisdE

B 2c,d 4352 No.2 5 No.3 #& @ R EHM M, B Cr EEETALMEZ. PSR LB
fl, HARMBALERE M, 1 REHEET R, X5 No.l BmARARR. X M, IR HLE
Fe-Si/Cr PR L 1. Méssbaver il EMEHXT T M, KLV BIRGAFER, BIEBTHER Y
R B MR E sy, RGAEARSR TR RG A ER. F#E, Co-Nb/Cr
ZRBPE M, RGER 0 TREE IR R H IR S5 RH, XS AR ESE
THI#4H Co—Nb/Cr RA L BARMFFE. BEESEIFRBEEEHVIEAR TP
3.

3 & &’
B RIS 1589 Co—Nb/Cr ZEBES, B THERLPMEASLEAR, FEARKELE
R. £ 267 Pa WHHSET, HRKUEERLAB/ERY, WARLRE M, EERE, W
£ 0.67 Pa RFESET, &M M, ZE 7RG, XARSHEKEETR#ED BERSGEX.
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