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Fig. 1. (Color online) Scanning electron micrographs of (a) a porous anodic alumina mask and (b) fabricated Ni nanodot structure. (c) and (d) are

the pore size and dot size distributions of (8) and (b), respectively. (€) shows the AFM image of the nanodot structure. The line profile, aong the
lineindicated in (g), is shown in (f).
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Fig. 2. (Color online) Room-temperatrue M-H curves of (a)
continuous Ni film and (b) Ni nanodot structure under the out-of-
plane (dotted line) and in-plane (solid line) external magnetic field.
The insets shows the enlarged magnetic hysteresis curves near low
applied fidd.
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Table |. Values of squareness and coercivity of continuous Ni film
and Ni nanodot structure under the out-of-plane and in-plane
external magnetic field.

Field direction Squareness Coercivity (Oe)

. . out-of-plane 0.03 44
Continuous Ni in-plane 08 13
. out-of-plane 0.06 39
Ni- nanodot in-plane 0.31 30




<AF=3> Journd of the Korean Magnetics Society Vol. 23, No. 4, August 2013

=4 FE[0A B Hlel o] AE]] vhete] vl
Ho} £ HAEo] ey Ho] & & ok

B =Rl ol 23 F5A18 Agoz ARt o
T oF2 o8 SRV B vieaR olgsie] d F
WS B VA ey 725 I8k 3481 el
TEE LR o Bl EAlgke TlsTEE weh Eds)
Al B S F T 5 gI3loH dealxe] Aplo]
g4 S4E B8l AsSolse met A5ER] ] v
o s Zgule} e HAS 7L 35S B 5 A0

o] ERL 2012d% AR (wS3eR)e] APos o
FTATAG] 712ATANE ALE ot FPE A7 (No.
NRF-2012R1A1A2000748).

- 129 -

S

[1] S. Y. Chou, P R. Krauss, and P. J. Renstrom, Science 272,
5258 (1996).

[2] C.-O Cho, J. Jeong, J. Lee, H. Jeon, I. Kim, D. H. Jang, Y. S.
Park, and J. C. Woo, Appl. Phys. Lett. 87, 161102 (2005).

[3] H. Masuda and K. Fukuda, Science 268, 1466 (1995).

[4] M.D. Sewart, J., A. Yin, J. M. Xu, and J. M. Vales, J., Sci-
ence 318, 1273 (2007).

[5] A.Song, C. S Kim,and T. Kouh, Appl. Phys. Lett. 99, 263103
(2012).

[6] M. T. Rahman, N. N. Shams, and C.-H. Lai, J. Appl. Phys.
105, 07C112 (2009).

[7] K. Nidsch, F Muller, A.-P. Li, and U. Gsdle, Adv. Mater. 12,
582 (2000).

[8] W. Lee, H. Han, A. Lotnyk, M. A. Schubert, S. Senz, M.
Alexe, D. Hesse, S. Bak, and U. Gsdle, Nature Nanotech. 3,
402 (2008).

[9] A.T. Aldred, Phys. Rev. B 11, 2597 (1975).

[10] T. Bobek, N. Mikuszeit, J. Camarero, S. Kyrsta, L. Yang,
M. A. Nino, C. Hofer, L. Gridneva, D. Arvanitis, R. Miranda,
J J. deMigud, C. Teichert, and H. Kurz, Adv. Mater. 19, 4375
(2007).

Fabrication of Ni Nanodot Sructure Using Porous Alumina Mask

Suhwan Lim, Chul Sung Kim, and Tagoon Kouh™
Department of Physics, Kookmin University, Seoul 136-702, Korea

(Received 11 June 2013, Received in final form 31 July 2013, Accepted 31 July 2013)

We have fabricated an ordered Ni nanodot structure using an aumina mask prepared via 2-step anodization technique under
phosphoric acid. We have formed a porous structure with average pore size of 279 nm on 2 um thick dumina film and the thermal
deposition of thin Ni film though the mask led to the formation of ordered Ni nanodot structure with an average dot size of 293 nm,
following the pore structure on the mask. We further investigated the magnetic properties of the nanodot structure by measuring the
hysteresis curve a room temperature. When compared to the magnetic properties of a continuous Ni film, we observed the decrease in
the squareness and the increase in coercivity along the magnetization easy axis, due to the isolated nanodot structure. Our study
suggests that the ordered nanodot structure can be easiy fabricated with thin film deposition technique using anodized alumina mask as

amask.

Keywords: porous anodic alumina, nanodot structure, nano patterning




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


