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Abstract: We have investigated the electrochemical factors affecting the magnetic properties of hard magnetic CoP
nanowires and soft magnetic CoFe nanowires fabricated by ac electrodeposition into self-made AAO(anodic aluminum
oxide) nano-templates. AAO template having nano scale pores of high aspect ratio has been prepared through 2-
step anodizing of aluminum foil in sulfuric acid. Hard Magnetic properties of CoP nanowires were highly conditional
on the applied ac potential which could be a decisive factor to make CoP nanowires made up of either pure hcp
crystals or a mixture of hcp crystals and fec crystals. On the contrary to CoFe films, there was no anomalous codepo-
sition in the electrodeposition of soft magnetic CoFe nanowires which exhibited their best saturation magnetization

of 238 emuw/g at the composition of CosFer.
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Fig. 1. SEM images of AAO nano-templates and nanowires: (a) a
top view image of the AAO, (b) a cross sectional view of AAO, and
(¢) CoFe nanowires liberated from AAO.
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Fig. 2. The variation of magnetic properties of Co(P) nanowire
arrays according to the applied potential. Magnetic hysteresis loops
were measured for the samples electrodeposited at ac-10 V, ac-11 V,
and ac-12 V, respectively.
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Fig. 3. Electron diffraction patterns of Co(P) nanowires
electrodeposited at (a) ac-10 V and (b) ac-11 V, respectively.
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Fig. 4. Magnetic Hysteresis loops of CoFe films(--C]--) and
nanowires(-- O--) electrodeposited at the same conditions.
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Fig. 5. Variation of the saturation magnetization(Ms) at room
temperature with compositions of (a) CoFe films and (b)
nanowires.
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Fig. 6. Magnetic hysteresis loops measured for both of CoFe films
(--[J-) and nanowires(--(O--) with the same composition of
C030Fe70.

Suziel & og Holt},

4. &

rhu

2 d7ME AAO Uk FEE olgste A el
CoPs} A= 5% CoFe WestololE A3tk AAH4
CoP & himstoloje] 734 <l7he Aol mAl 7z FFE
HIAISL ol2 el A71H AFol HSHATE ac 10 VoM Al
Z¥ CoP Wmglojole 58 SxEgow T4 3o
U AV 540l 7H Fekon, o & Ajtelxe WAy
8 AR o] FUeA A 2 BAe] skt

AAd $HE CoFe Hmdlololg Fd =Fx7iolA wlets
vlagt A3 w3paps) gro] dojAle AL g]lsiint. o= vt
o] g oldEEad el B @ vy v U
ofolofe] A & W) ol2e] Fo] =gl FIFS mIz
HEYE FoblTt Btk vhestolo] BF CoyFernd Wl
240 emw/ge] Hth E3pAs g BYg IS

HAl| =

2 ATE AQAAY herol 41714 §HNTITYHI (L

= AR BY71E Nl A7E) Qo) o) Y=L
™ ofo] ZAL=RYY,
anes

I. S. G Yang, H. Zhu, G Ni, D. L. Yu, S. L. Tang, and Y. W. Du, “A
study of cobalt nanowire arrays” , J. Phys. D, Appl. Phys., 33, 2388
(2000).

2. S. Y. Chou, P.R. Krauss, and P. J. Renstrom, “Imprint Lithography
with 25-Nanometer Resolution” , Science, 272, 85 (1996).

3. S. Y. Chou, “Patterned magnetic nanostructures and quantized
magnetic disks” , Proc. IEEE, 85, 652 (1997).

4. S. Ge, C. Li, X. Ma, W. L. Xi, and C. X. Li, “Approach to
fabricating Co nanowire arrays with perpendicular anisotropy:

Application of a magnetic field during deposition” , J. Appl. Phys.,
90, 509 (2001).



wn

NESHELE BREEE:)

. K. Ounadjela, R. Ferre, L. Louail, J. M. George, J. L. Maurice, L.
Piraux, and S. Dubois, “Magnetization reversal in cobalt and nickel
electrodeposited nanowires” , J. Appl. Phys., 81, 5455 (1997).

. J. M. Garica, A. Asenyo, J. Velazquez, D. garcia, and M. Vazquez,
“Magnetic behavior of an array of cobalt nanowires” , J. 4ppl.
Phys., 85, 5480 (1999).

. K. H. Lee, H. W. Lee, W. Y. Jeung, and W. Y. Lee, “Magnetic
properties and crystal structures of self-ordered ferromagnetic
nanowires by ac electroforming” , J. Appl. Phys., 91, 8513 (2002).

. K. H. Lee, G H. Kim, and W. Y. Jeung, “Correlation between
magnetic properties of electrodeposited Co(P) and NH,Cl con-
centrations in the electrolyte” , Electrochem. Commun., 4, 605 (2002).

9. W. D. William and N. Giordano, “Experimental study of localization

and electron-electron interaction effects in thin Au wires” , Phys.
Rev. B, 33, 8146 (1986).
10. T. M. Whitney, J. S. Jiang, P. C. Searson, and C. L. Chien, “Fabrication

and magnetic properties of arrays of metallic nanowires” , Science,
261, 1316 (1993).

11.

12.

15.

16.

A 3 &, 2005 129

L. Piraux, J. M. George, J. F. Despres, and A. Fert, “Giant
magnetoresistance in magnetic multilayered nanowires” , Appl.
Phys. Lett., 65, 2484 (1994).

A. Blondel, J. P. Meier, B. Boudin, and J. Ansermet, “Giant

magnetoresistance of nanowires of multilayers” , Appl. Phys. Lett.,
65, 3019 (1994).

. K. H. Lee, G H. Kim, Y. J. Kim, and W. Y. Jeung, “Formation and

Characterization of self-ordered ferromagnetic nanowires by ac
electrodeposition” , Mater: Sci. Forum, 437-438, 499 (2003).

. P.R. Evans, G Yi, and W. Schwarzacher, “Current perpendicular to

plane giant magnetoresistance of multilayered nanowires electro-
deposited in anodic aluminum oxide membranes” , Appl. Phys. Lett.,
76, 481 (2000).

G Yi, and W. Schwarzacher, “Single crystal superconductor
nanowires by electrodeposition” , Appl. Phys. Lett., 74, 1746 (1999).
F. Lallemand, L. Ricq, P. Bercot, J. Pagetti, “Effects of the structure
of organic additives in the electrochemical preparation and charac-
terization of CoFe film” , Electocchimica Acta, 47, 4149 (2002).



