A 3 b &

$52% FT7H 2007£4A8

it
FePt
*
( 100084;
100080; 100084. * , E-mail: yuanjun@tsinghua.edu.cn)
FePt FePt
s FePt 40 nm.
FePt
, FePt .
R R R 40 nm
[1.2] 81
R FePt
, (SEM), X (XRD) (MFM)
FePt
361 pept 6.6x10" erg/cm® (1 erg=10"" J) 1
K., Fop
t
2.5 nm, FePt | ©
FePt ’
[.7] FePt
(S1)
11 5
BATHKIR Wy ‘
18], FePt
- B
81 FBBNS D SURHKIRER
4 nm FePt
31, FePt BV VYV VYN
2:101. B.lL1) KEEETRE
10~30 Tbit/in® (1 in = 2.54 cm),
o " bt
[13] FePt BN ILRG
B 1 FePt
FePt
2006-04-04 ,2007-02-12
( :2002AA302103) ( :10374110)
760

www.scichina.com


mailto:yuanjun@tsinghua.edu.cn

®520% BTH 2007548 M3 8K

R Si
(
3 um/min) FePt
s Fe Pt
Si , Si
2
SEM 2 . 2(a)
o 2(b) FePt
, 2(b) Si
Ar
FePt R
( 2c). 2
s 40 nm,
42 Gbit/in’.
( 3@2)
FePt 3(b) ,
48 nm, 21 Gbit/in’. ,
EDS >
Fe45Pt55.
FePt XRD
FePt ( 4. , FePt

200 nm

(a)

www.scichina.com

5 (d)

200 nm

H, 550 20 min.
XRD (001) (002) , FePt
- 5 LIO
FePt. SEM (9,
20 nm
(VSM) FePt
FePt
> , , FePt
4.0><10* A/m
32>10° A/m FePt
FePt
(MFM)
FePt
, MFM .
6(a) (b) FePt I um x 1
um 6(a)
, FePt
FePt 5
FePt SEM 6(b) )
FePt 5
FePt 1317
6(b)
3
FePt .
s s FePt
40 nm. H, , FePt

761



M3 B B E52s TTH 2007454 A

762

1I5RE

FePt

FePt

SEM

(a) FePt
SEM (b
L1, FePt (001)
1 g; FePt(iin
l l l L1, FePt (002)
2
BAG
} RN G
20 30 40 50 60
20/(°)
4 FePt XRD

60 nm (a))
( 8° (b))

Anders S, Sun S, Murray C B, et al. Lithography and self-assembly for
nanometer scale magnetism. Microelectr Eng, 2002, 61-62: 569—
575[DOI]
Ross C A. Patterned magnetic recording media. Annu Rev Mater
Res, 2001, 31: 203—235[DOI]
Sun S, Murray C B, Weller D, et al. Monodisperse FePt nanoparti-
cles and ferromagnetic FePt nanocrystal superlattices. Science,
2000, 287(5460): 1989—1992[DOI]
Suzuki T, Zhang Z, Singh A K, et al. High-density perpendicular
magnetic recording media of granular-type (FePt/MgO)/soft un-
derlayer. IEEE Trans Magn, 2005, 41(2): 555—559[DOI]
s N . [FePt/Aglio
, 2004, 49(19): 1950—1953
s , s FePt/Ag
. ,2002, 47(23): 1778—1780
Klemmer T, Weller D. SOMA and nanomagnetics for ultra-high
density storage. In: The 7th Perpendicular Magnetic Recording
Conference (PMRC2004). Sendai, Japan, 2004, Paper 02pC-04
Lodder J C. Methods for preparing patterned media for high-density
recording. ] Magn Magn Mater, 2004, 272-276: 1692—1697[DOI]
Mizuno M, Sasaki Y, Yu A C C, et al. Prevention of nanoparticle
coalescence under high-temperature annealing. Langmuir, 2004, 20:
11305—11307[DOI]
Yu A C C, Mizuno M, Sasaki Y, et al. Fabrication of monodisper-
sive FePt nanoparticle films stabilized on rigid substrates. Appl
Phys Lett, 2003, 82(24): 4352—4354[DOI]
Kodama H, Momose S, Thara N, et al. Disk substrate deposition
techniques for monodisperse chemically synthesized FePt nanopar-
ticle media. Appl Phys Lett, 2003, 83(25): 5253—5255[DOI]
Kodama H, Momose S, Sugimuto T, et al. Chemically synthesized
FePt nanoparticle material for ultrahigh-density recording. IEEE
Trans Magn, 2005, 41(2): 665—669[DOI]
Geissler M, Xia Y. Patterning: Principles and some new develop-
ments. Adv Mater, 2004, 16(15): 1249—1269[DOI]
Wu P W, Peng L Q, Tuo X L, et al. Control of deposition channels
in nanosphere templates for high-density nanodot array production.
Nanotechnology, 2005, 16(9): 1693—1696[DOI]
Buda L D, Prejbeanu I L, Demand M, et al. Vortex states stability in cir-
cular Co(0001) dots. IEEE Trans Magn, 2001, 37(4): 2061—2063[DOI]
Raabe J, Pulwey R, Sattler R, et al. Magnetization pattern of fer-
romagnetic nanodisks. J Appl Phys, 2000, 88(7): 4437—4439[DOI]
Demand M, Hehn M, Ounadjela K, et al. Magnetic domain struc-
tures in arrays of submicron Co dots studied with magnetic force
microscopy. J Appl Phys, 2000, 87(9): 5111—5113[DOI]

www.scichina.com


http://dx.doi.org/10.1016/S0167-9317(02)00522-1
http://dx.doi.org/10.1146/annurev.matsci.31.1.203
http://dx.doi.org/10.1126/science.287.5460.1989
http://dx.doi.org/10.1109/TMAG.2004.838073
mailto:yangtao@tsinghua. org. cn
http://dx.doi.org/10.1016/j.jmmm.2003.12.259
http://dx.doi.org/10.1021/la0481694
http://dx.doi.org/10.1063/1.1584791
http://dx.doi.org/10.1063/1.1635980
http://dx.doi.org/10.1109/TMAG.2004.838050
http://dx.doi.org/10.1002/adma.200400835
http://dx.doi.org/10.1088/0957-4484/16/9/047
http://dx.doi.org/10.1109/20.951053
http://dx.doi.org/10.1063/1.1289216
http://dx.doi.org/10.1063/1.373265


<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


