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FePt nanoparticles with the Llo-type ordered structure have attracted much interest as one of the promising
candidates for future ultra-high density magnetic recording media due to high magnetocrystalline anisotropy
constant (K. The Llo FePt nanoparticles exhibit excellent hard magnetic properties even when the size
decreases to about 4 nm. However, for the Llo-nanoparticles with the high Ku value, thermal treatment at high
temperature as high as 873 K must be usually necessary in order to enhance the atomic ordering. Such a high
temperature process often results in undesirable coalescence or sintered growth of nanoparticles, and these are
unfavorable to fabricate the high density recording media. For application purposes, it is necessary to decrease
the ordering temperature. On the basis of above requirement, effect of additive Cu on the low temperature
synthesis of L1lo-FePt nanoparticles was investigated in this study.

Llo-FePt and FePtCu nanoparticles have been directly synthesized by co-evaporation of Fe, Pt and Cu using
rf-magnetron sputtering onto NaCl substrate without any post-deposition annealing. The Llo-FePtCu
nanoparticles with a fine two-dimensional dispersion were formed at a low substrate temperature as low as 613
K. A maximum coercivity of 1.4 kOe (measured at room temperature) was obtained when the composition was
Fe37Cui2Pts1.  In the case of binary Llo-FePt nanoparticles, the ordering process was slow and the coercivity
value was lower than 1 kOe under the sputtering at 613K, and a particle-coalescence became prominent. These
results indicated that the additive Cu is effective to fabricate hard magnetic L1lo-FePtCu nanoparticles at low
substrate temperatures using rf-magnetron sputtering.

As the result of ALCHEMI analysis, the ratio of calculated Cu substitution on Fe site was found to be about
98%, which means the Cu almost substitutes the Fe site. The long range order (LRO) parameter of individual
isolated binary Llo-FePt and ternary Llo-FePtCu nanoparticles was determined by comparing nano-beam
electron diffraction intensities and calculated ones considering the multiple scattering. The estimated LRO

parameter (S) for the L1o-FePtCu nanoparticles varied from 0.41 to 0.58 in the particle size range between 6 and
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15 nm, while S for the Llo-FePt nanoparticles showed always small values as small as 0.2-0.3 independent of
particle size.

The reason for the lower coercivity value of the LL1o FePtCu nanoparticles in comparison with that expected
from the Ku value of bulk or film specimens was considered to be mainly due to defect structures of the

nanoparticles introduced in the sputtering at the low synthesis temperature.
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WA R R T A AT 5 Llo ZUEHIEEE O FePt )/ Wi I3 @B EHMAGLEEA L L TER I TS, L
L7235, FePt 7 /kit-® Llo AURAESEER O - O OIREIX 8TSKEE L &<, £/2. ZORE T, ki
T OEWIRE LRI Z 0 L9 < RN I RERBEEEL RoTWD, Z0iH, 873K L0 H+0IKIETO
Llo M FePt 7 /R T &I STV D, AFFFETIL, Cu WINC K 2 FAFER A E R Llo-FePt F / ki 70K
BEREITV., EORER & MR OFEM A FHE L. BERUREE & OBRIZ OV TR TV S, FRpR % 25
THELUTO®WY TH 5D,

(1) RFE~Z7xbrr Ay ZiEERHW, flix OFEARIRE T CHERBM LIC FePtCu 7/ Ri T &2 /ER L 72 /55, &
WIRE 613 K Db & TEEY A XK 10 nm O Ll BAErED 2 Kot/rik (100) EiiA FePtCu F / ki - O EHEA K
KRB LTWD, £, MEHRKOKEMAKIL FesrPtsiCue HETHLZ EEFRHLTWD, —FH, 2%k
FesoPtso 7/ K7 DRIERIR A /N Z R TOEMRERS, 2 TLRICB O TUTHANLDS B 72 DRBENITIEF I,
FEHIREE 613 KITH W TIR OB EPSEITT 2 Z & 2R L TV 2D,

(2) FEAGRE 613 K TH LM Llo -FePtCu 7/ RiTIEIC DWW T, fllx OF Wi 7O BAIEEZ S/ ©— A% TR
SEEEREM & 3RO T XV RO TV D, SREREICY 7o o TIIRFKE I 2 FIA U, B 18 &
EAMEF R OBELZREL THD, FePtCu 54 ® Cu fLEDREIZIE Llo-FePtCu A4 E M-
ALCHEMI ¥£IC L B M 24T\, Cu 28 Fe fifEICA D Z L 2B LTV 5, ZOREE, KIRA K FePtCu 7 / Hi
FOHANE S X, B YA XA 12nm Ll EORIFTH S=0.6 TH Y, KirH A X034 8nm H7= Vb SITIKT
LG5 Z L2 LML TN D,

(3) Llo-FePtCu F /RiT D% A XL HHIEE, RIES) & DBRIZOW TR, K- A ZOMUIMEITHE S REEIKT
IZDOWTELELTWD, KA RAOMUMEIC L 0 BHEEOIR T EmMAR ENE L, BB oK T %
SIEE I L, ZORHR., LloFePtCu 7/ KT OREEN DSV 7 OFE KA GFENOHIfFF SN AE L Y HBLFEIC
NS B EEFHHL TS,

o LI, RFmstiE, BEMIERIEG ST /R TFOIRRERK. 72O NT, Mg L RKRHEICET 22 < 0BEE
TRIRER 72 D ONTEHR I A 1REE L TR Y | S EMKGLERE AT ORRBIZHE T 5L ZANRKEY, LoTH

IR LTS 5 b 0 L3R
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