Ea6H B11LH 1997 %11 B % o W Vol. 46, No. 11, November, 1997
1000-3290/97/46(11)/2241-09 ACTA PHYSICA SINICA ©1997 Chin. Phys. Soc.

2:17 BI &5 #) Gd-Fe-Co-Ga
“EDRER SN

w Al

(RN ERBREEMBIEER, R 430081)

R4% kIR

(FERELEDERAAFTNRRSYRST OEFZERESLRE, LT 100080)
(1997 &£ 3 A 31 H i E)

P R I R ) T % T Gd, (Fey - ,Co,)15Ga, (0<< 2<1.0) M1 Gd, (Feg.3Cop.2 ) 17- ,Ga,
O<y<S)L&EW B XFLTHNUENEFEFTRTEMNRSHNEE. TRFRE
BAENIER R 2:17 R W I AAHLEY . Gdy (Fe - ,Co,)15Ga, R AR VEE Co & & 134
B TR, W ERE Tc B8R ES, LS K FTHREMBALIRE M b Co & 2R8I
WEEH R, x=0.2 i IR KM, RJ5 28T M5 X Gda (Feo.sCop.2) 17— ,Ga, BIFE S, B
Ga & B [958 In % fg AR AR, & LR BE R RE AL SR 2 2 0 T . Co B X Fe, R Ga B
% Fe F1 Co #AE S B Fe M Co R MIF WM ZR AR E 7 R, X WL Ga & T HFM & fiL
X,

PACC: 7530

1 7

Pl

BN BL75 2 05 Bl 4% 1) A T A A e A T A K T SR P/ I A e e ) e o v ok 21 4
HE, N, CZ R FHN RyFey, &L i [0 AT B, 5142 28 1A B i I Bk, B A0hIR 7 )2
BYRE, REE Sm L AMAET EFREME N RE. F S B AR, RLEBRE T 5
RoFe b &M= A EE %m0, T HEiE 3d TE CoP > E# Ga, Al S MR
T Bl ERBER, B RFe,WEREEES RSREZARENRE. £
R TR AH RFe, b &M, Ga & R B 0B W It h B3, B0, GdFey,Gas 1k
AW JE BIR B b GdyFey, )% BB BE B 40 200 K, 1 B Ga 108 AR 48 Gd,Fey, i)k & % 1]
SHEZRTHSERE NS BEOHATER, & RFent&¥H, Ga Xt Fe
BRI EES B L 5 RS R B O, AR Fe KB Bl B B % A R
H ) RART, Cheng Ml Liang!' %5 A 4 BB T Gd,Feyr- ,Ga, Fl GdyCoyr— ,Ga, b &
YIRS S REE, R Ga BN Fe M Co B AMHMNEMEHENWZM. AT

"ERABAMFELSHHKRE.



2242 woom ¥ 46 %

H— BT Ga BT Fe R E#E M Co IR HEME, JU L R #E & & 17 7 1 10 By, AT
MBTFRT 2:17 BEEHI) Gd-Fe-Co-Ga 1L & W 0 45 1 5 B ¥, A< SCIRE X X £ 46 & 1 ¥ BF
RER.

2 % b

KA BIEH & T Gd, (Fey- ,Co,)15G2(2=0,0.2,0.4,0.5,0.6,0.8,1.0)
FERARRY THAT, NG EFE 4K, UMRIEE S A X LRI T
HmERESH, HE SRR ERE TH K RME. HiR3E R TINE T B
ESEERRER, IHEMS R ERERE, MBS 8 0.1T; RN & MR T E T &
e 1.5 K TR ML, BB AE S 0—6.5T; RAHAE MM e EH&H 1.5K /K
MBEACTREL. 20 T HE SR A & 1 52 0, % BE OB R, IR N AS & ), 42 1T M# S+ B
If), &R 5 R B 1R A i B XS R AT S U, DA AR B S AL T )

3 BREH®

X &K ERERRY, Gdy(Fey - ,Co,)15Ga (0 2<<1.0) b &5 Y39 ThyZny,
451, Co %) Fe B AN B H Rk 454 ; T X F Gdy (Fep.5Cop.2)17- ,Ga, (0 y<8) b &
W, y<1 B, MR ThoNip 2R ThoZng, R P4, 2<< y<K8 B, i 4 ThoZny, B 45
MAEAGTF B 1 EHFEERES X HETHE. B3 X HETNEROUE, R\
T Gdy(Fe - JQ?J)ISG:a,Z il Gdz(Feo.scO().z)n— yGay e RS H a, ¢, BRAR V
LR @S EAILE o/ o, BAESHFFR L.

1£ GdoFeysGa, (&, H Co B Fe SRR AR T B, il 2(a) im, KM
B R MM Co R Fe Wik aWhMER Y MR LW, 2 = MO BmME 1A,
¢/a=1.462+0.005, 505 Co ZEMBITLR, R CoMBRFBRRAERB 2L
Ia) [ P B . 78 Gdp(Fep sCoy.2) 17 &0, F Ga B 4K Fe 01 Co, 1 52 Mg 4 FR 1 1L 5 ¥ 18
Gd, (Fey.5Coy.2)9Gag 44 & 9 I B B (R AR L AH B2 1Y) Gdp (Feg.5Coy.2) 1740 & 4 1) B2 B 4 FR 38
MT46.3%, WE 2(b) fi~. Gdy (Fey.3Cop.2)17- ,Ga, B ¢/ a B Ga S BHI M INBEHE T
B, X RE S Ga BT H x.

3.2 EEREM#HLEE

Bl 3 %5t Gdy(Fe;- ,Co,)15Gay 1 Gdy (Fep 3Cop.2)17- ,Ga, W EMHIHALTRE M 5
BETHXA NXELEHERBHNERERE Tc 5 CoX G SEMNXEATNRTH
4(a)f(b). A T, B 4(b) B % H GdyFeys- ,Ga, ' GdyCopyo ,Ga,l I T 5 Ga



11 #7 AT AN .2:17 B 45 Gd-FeCoGafh & ¥ &M SRtk 2243

CENRR.—BME, Bt RUISESE THEAMLEYHNERRETERH T-TH

(a) 1::0.2 (b) y=0

38 J¥ /arb. units

30 40 50 60 70 80 30 40 50 60 70 80
26/C)

1 Gdy(Fe; ,Co,)15Ga(2=0.2,0.4,0.6) (a) Al Gdy(Fe; 5Cop.2)17- ,Ga,(y=0,4,
(L HEYHERX HETHA

0.82
0.81F (a)
0.80

0.79

v/om®
V/nm?

0.76

0.75
0.0 0.2 0.4 0.6 0.8 1.0

2 Gdy(Fe;- ,Co,)15Ga, L EWHHBER V5 Co & x MHKFR (a)fl Gdy(Fep sCop.2) 17 ,Ga, L&Y K H
IR VE GagE yHXERD)

RTHRMABEH G EN, RREBAEH RS, AT LA, LE T-T M R-T RMA
BAEH, T-TRXMERYERRER R EIEH. X RFer_ ,Ga, b &WINFF R FWE,



2244 B ¥ W 46 %

R-Fe XHAEHHH Jrpe/LFABE Ga S B MM, HEERBN Jrer LT
—ENAZ—, H, X 2:17 L) Gd-Fe-Co-Ga b &M 5, Tc T E i1 Fe-Fe, Fe-Co
M Co-Co X BAE M RIE .

T—]’E 1 Gdz(Fel, 1001)15(;32 %ﬂ Gdz(Fé().gCOg_z)nf yGay%ﬁ%E@

BEER o o BRER V, ERBE Tc NEMBELEBE M,

&Y a/nm ¢/nm V/nm® oa T/K  M/Am*kg ' p/(pp/f.u)
Gd,FeysGa, 0.8593 1.2523 0.8008 1.457 578 69.2 16.1
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STRUCTURAL AND MAGNETIC PROPERTIES OF
Gd-Fe-Co-Ga COMPOUNDS WITH 2:17 TYPE STRUCTURE
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ABSTRACT

The compounds of Gd,(Fe; - ,Co,)15Ga; (0<X x=<<1.0) and Gd, (Fey.5Cop.2)17- ,Ga, (0= y<8)
were prepared by arc-melting. Their structure and magnetic properties have been studied by means
of X-ray diffraction and magnetic measurements. Experimental results show that single-phase com-
pounds with the 2:17-type structure were obtained for all samples. It was found that the unit cell
volume of Gd, (Fe; - ,Co,)15sGa; compounds decreases, while the Curie temperature T increases
monotonously with increasing Co concentration. The saturation magnetization M at 1.5 K first
increases with increasing z, then decreases, showing a value of maximum at x = 0.2. For
Gd,(Feg.Cop.2) 17— ,Ga,, the unit cell volume increases, the Curie temperature and the saturation
magnetization at 1.5 K decrease monotonously with increasing Ga content. The substitution of Co or
Ga for Fe in Gd,Fe;; compounds results in a change of magnetocrystalline anisotropy of Fe or Co sub-
lattice from easy plane to easy c-axis at room temperature. This is likely related to the preferential

site occupancy of Ga atom.
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