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Fig. 1. Position of ions on a plane parallel to the c-
axis of Y-type hexagonal structure, Large cations and
oxygen ions make the skeleton hexagonal network,
There are 6 interstitial sites for the small cations,
The basic construction blocks are S-, and T-block.
They repeat three times (120° rotation at each time)
to make a unit cell, i. e, ST(ST)'(ST)".
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Fig. 2. Magnetic field at the origin(O) due to the
magnetic moment(s;) of a neighboring ion(7). The
field strength is proportional to the inverse of triple
of the distance(/;), and to cos26;
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Table T.
estimated from reported ion population data as the
starting values for (1) Co,Y, and (2) Co, (Zn,,Y spec-
trum analysis.

Moéssbauer sub-spectrum area fraction

(1) Co,Y
, it ot 1 eXp.
Nmn PLo Nco NFe Area(%)
3bw(T) 0.5 0.09 0.045 0.455 7.6

6civ*(T) 1 - 1 16.7

6y (T) 1 1 16.7
18h(S-T) 3 0.20 0.6 2.4 40

6civ(S) 1 0.27 027 0.73 12.2
3ay(S) 0.5 018 0.09 041 6.8

total 7 1.005 5.995 100
T refl[8]
TT NCo = N:on x PCm NFe - an - NCo
(Z)Col,banY
exp.
NIOI’\ PC{)-%ZnTI\ICOﬁ»ZnTT I\IFeﬁ Area(%)
3by(T) 0.5 0.054 0.027 0.473 7.9
6cv* (T) 1 0.05 0.05 0.95 15.8
6cy(T) 1 1 16.7
18h(S-T) 3 0.164 0.492 2.508 41.8
6cv(S) 1 0.354 0.354 0.646 10.8
3aw(S) 0.5 0.144 0.072 0.428 7.1
total 7 0.995 6.005 100.1
T ref[8]
T Neowzn = Nion X Peatzn, Nge = Nis = Neg s 2
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Fig. 3. 6 sextet subspectra for each spectrum of (a)
Co,Y (b) Coy¢Zny,Y.
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Table [. Hyperfine parameters of Co,Y and Coyy
Zny .Y from the spectra taken at room temperature.

HiTesla)  Qmm/s)  d(mm/s)T  area(%)

o o ot ot ot o ot e
3bw(T) 3757 35.93 0.1092 0.0803 01844 02982 761 7.83
bt (T) 4132 3031 0.08%0 -0.1712 0.3217 0.2009 1757 15.78
beu(T)  40.92 39,53 -0.4907 -0.2112 0.3581 0.4768 1691 17.11
Bw(S-T) 45.92 4448 -0.0466 -0.0833 0.3160 0.2656 39.06 40.91
be(S) 4337 4158 0.1157 0.0033 0.3160 0.2647 12.02 10.76
3an(S) 4428 43.82 -0.1667 0.0473 0.3998 05416 6.84 7.60

T (D CoY, (2) Coy4Zn,,Y
T relative to the isomer shift of standard « — Fe

A2l Fa o] A7 Ao Mg

gt o] A A 01 5(8) 2 vlvlebo] EQ) 7§ Ab2o
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Table . Ton distributions calculated from the refined
sub-spectrum area,

(1) Co,Y

Nion NFe NCo PFe PCO PGOT

3Bbu(T) 05 046 0.04 092 0.08 0.09
6c*(T) 1 09 005 095 0.05
6cvi(T) 1 1.03 - 1 - -
18ha(S-T) 3 245 05 082 018 0.20
6civ(S) 1 065 035 065 035 027
3au(S) 05 046 004 092 0.08 0.18

Total 7 6 1.03

T ref[8]

(2) Co,6Zny,Y

Nxon NFe NCo +2Zn NZn ! N Co

3by(T) 05 047  0.03 - 0.03
6cy* (T) 1 0.95  0.05 - 0.05
6cyi(T) 1 1.03 - - -
18hv:(S-T) 3 245 055 - 0.55
6ery(S) 1 0.65  0.35 0.2 0.15
3ay(S) 0.5 0.46  0.04 - 0.04
total 7 6.01  1.02 0.2 0.82
T ref [24]

4 7218 Co,Yollx2] N

coE B ol Co,Zny, Yol A
9l Neorzo® £¥5 w]ash

Al Aolg wAE 4 gl
% Aolek, ol WPES ofalez At A of
<9 Tzoil deol §eg elmlal Fole. et
ohede] Ag ofo] T WelAE SUY WAL wal A
17}ol ﬂHo}O:i—t— WEe] A7) 2 g o}
vz =
L%

Y& 5974 Aol & Méssbauer 2
- EE FEA IH B Tl 9% 712 Aw g
718} Evbssich & Apdee 993 X-A 3
A& AAF Co, Y9 Co,¢Zny,Y AlE9F 1 &
o} 83le] Mossbauer 234 B8 AA|g) @4 r;]-gﬂ,}
2 A8 =gl

m& o (o
deodr o

Z:
“%
ik



(1) Cox Z=z $wA Aspde] S-blockdl A3 4
w19} =22] (6cv) 2k S-, T-block A1) 64l )=}
2] (18hyy) ol Soiztet.

(2) Cool Y85 Zno g Hgslex, Fed] B 2ol
& FE ulAA gevh

ARl 2

B d7e st sAgy] 24 &9 oA A Algel
os AYLHAFUTE £33, Mssbauer 2HEFH =7
off A= Pz3ldF McGillthdte] Ryanu<9} Altou-
nianiw ol A ZHA} =Pk,

Ol

o
Ao
o

[1] M. Sugimoto, “Properties of Ferroxplana- Type
Hexagonal Ferrites,” in Ferromagnetic Mater-
ials, vol. 3, ed. E. P. Wohlfarth, North-Holland
Pub., Amsterdam, 393-440 (1983)

{2] M. B. Amin and J. R, James, “Technics for
Utilization of Hexagonal Ferrites in Radar
Absorbers - Partl Broad band Planar Coating,”
Radio and Electronic Engineer, 51(5), 209-218
(1981)

(3] J. L. Snoek, “Dispersion and Absorption in
Magnetic Ferrites at Frequencies above one
megacycle,” Physica, 14, 207 (1948)

[4] T. Iwasawa and H. Abe, “The Application of
Ferroxplana Single Crystals to VTR Head,”
Proc. of ICF, Tokyo University Press, 349
(1970)

(5] A1g4d, AeF, "2 X-A 3149 o3t sielole
o & dF: dulele|E, mbgslelelE, ZnY
(Ba,Zn,Fe,05,),” &3 2318H8] 7], 30(6) 499-509
(1993)

[6] A. Collomb, J. Muller, J. C. Guitel and J.
Desvignes, “Crystal structure and zinc location
in the BaZnFeyO, Y-type hexagonal ferrite,”
J. Mag. Mag. Mat., 78(1989) 77-84

{71 N. Momozawa, Y. Yamaguchi, J. Take, and M.
Mita, “Magnetic structure of (Ba,_,Sr,),Zn,
Fe,0,(x=0-1.0)," J. Phys. Soc. Jpn., 54(2),
771-780 (1985)

[8] A. Collomb, M. A. Hadj Farhat and J. C.

3+ x}71 83 z) Volume 6, Number 2, April 1996

Joubert, “Cobalt location in the Y -type hexag-
onal ferrite : BaCoFe O, Mat. Res. Bull,, 24,
453-458 (1989)

[9] G. Albanese, M. Carbucicchio, A. Deriu, G.
Asti and 8. Rinaldi, “Influence of the cation
distribution on the magnetization of Y-type
hexagonal ferrites,” Appl. Phys. 7, 227-238
(1975)

(10] V. F. Belov, T, A. Khimich, M. N. Shipko, I.
S. Zheludev, E. V. Korneev and N. S, Ova-
nesyan, “Magnetic structure and localization of
Co®* and Fe?' ions in hexagonal ferrites,” Sov.
Phys. -JETP, 37(6), 1089-1095 (1973)

[11] P. B, Braun, “The Crystal Structures of a
New Group of Ferromagnetic Compounds,”
Philips Res. Rep., 12, 491-548 (1957)

[12] S. G. Lee and S. ]J. Kwon,
magnetization and Curie Temperatures of Co-
Zn Y-type ferrites,” J. Mag. Mag, Mat, in
print (1996)

[13] AlRA, o159, dsF, “S4A dztel®e S-
block FZol W&k AF,” FFaygdsslAl, (1),
62-68 (1994)

[14] H. S. Shin and S. J. Kwon, “X-ray powder
diffraction patterns of two Y-type Hexagonal
ferrites,” Powder Diffraction, 8(2), 98-101
(1993)

[15] oA, “Co-Zn 23 Y 9k At 23
2t8ke} o)oll vl Zne 33,7 TIFIH R A4
A B9, £ (1992)

[16] Wissenschaftliche Electronik gmbH, Wur-
mstr. 8, D-82319 Starnberg, Germany

[17] Fast ComTec gmbH, Grunwalder Weg 28, D-
82041, Oberhaching, Germany

[18] R. Vandenberghe and E. D. Grave, “MdJssb-
auer Effect Studies of Oxide Spinels,” in

“Saturation

Mossbauer Spectroscopy Applied to Inorganic
Chemistry, vol. 3, eds. G. L. Long and F.
Grandjean, Plenum Press (1989)

[19] $-3hd, “Mdssbauer ¥-33},” 2154}, 80 (1983)

(20] &b, “Mdossbauer ##3," W&k 23-26
(1983)

[21] R. Vandenberghe and E. D. Grave, “Mdss-
bauer Effect Studies of Oxide Spinels,” in



LAFEE> Missbauer 23 4ol 2|8} Ba,(Co, Zn):Fe;0p 9] o]& 22 o7 — HA4Z . faa - 79 —
M@dssbauer Spectroscopy Applied to Inorganic [23] G. K. Shenoy, “Mdssbauer-Effect Isomer
Chemistry, vol. 3, eds. G. L. Long and F. Shifts,” in Mdssbauer Spectroscopy Applied
Grandjean, Plenum Press, 73 (1989) to Inorganic Chemistry, vol. 1, ed. G. L.

[22] E. Murad and J. Johnston, “Iron Oxides and Long, Plenum Press, 60 (1984)
Oxyhydroxides,” in Méssbauer Spectroscopy [24] A4, “2t X A 3ol o)g Abspale] 72
Applied to Inorganic Chemistry, vol. 2, ed. G. AT, 2 g A et wparekg =2 g3k (1992)

L. Long, Plenum Press, 514 (1987)

A Mossbauer Spectroscopic
Study of Ion Distribution in Ba,(Co, Zn),F €1,05

S. Choj, S. J. Kwon
Dept. Materials Sci. & Eng., POSTECH

San 31, Hyoja-dong, Pohang, Kyungbuk, 790-784
(Received 8 February 1996, in final form 4 May 1996)

Y -type hexagonal ferrites( Ba,Me,Fe,0,, : Me = transition metal) have promising electromagnetic properties in
GHz range, Co and Zn are good candidates for the transition metal, To understand their role on the properties, it is
thus necessary to study the ion(s) distribution in that complex Y-type hexagonal ferrite structure, The authors re-
port Mdssbauer spectroscopic results from very reliable samples, which has been extensively characterized by
chemical analysis, Rietveld analysis of X-ray diffraction patterns, and magnetic property measurements. Analyzing
two samples, Co,Y and Co,¢Zn,,Y, conclusions are made as follow : (1) Co ions prefer the tetrahedral interstitial
sites in the S-block (6¢c;v) and the octahedral sites (18hy;) at the interface of S- and T-block. (2) Partial substi-
tution of Co with Zn (within the experimental range) does not disturb the Fe distribution,



