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Experimental section

Reagents. 3-(trimethoxysilylpropyl)diethylenetriamine) (DEDAS), silver nitrate (99%),
ascorbic acid, cetyltrimethylammonium bromide (CTAB), hydrogen
tetrachloroaurate(Ill) hydrate (HAuCls, 99.9%), and sodium hydroxide (97%) were

obtained from Aldrich and used without further purification.

Preparation of Au@Ag nanoparticle films. The substrates for Au@Ag nanoparticle
film growth were cut from glass microscope slides. The glass pieces were immersed
twice in fresh “piranha” solution (30% H;O;:concentrated H,SO4, 1:3, v/v) for 20 min
(Caution: Piranha solution reacts violently with organic materials and should be
handled with extreme care) followed by extensive rinsing in Milli-Q grade water and
then methanol. After being cleaned, the glass slides was dried in a nitrogen stream prior
to soaking in a 5 mM solution of DEDAS in toluene for 1 h, followed by successive
rinsing with water and ethanol, and drying under a stream of high-purity nitrogen. The

resulting SAM functionalized substrate was immersed in a 3 mM HAuCl, in water for 30
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min and then rinsed with copious amounts of water immediately after removal from the
solution. The protonated amine groups of the surface-bound DEDAS ligands were
neutralized in 5 mM NaOH solution for 20 min to slowly generate metallic gold seeds
through a surface-initiated reduction by the DEDAS. The free amines served not only to
enhance the reduction of gold (III) species but also to stabilize the resulting metallic gold
clusters. Seeded growth of Au nanoparticles on the rinsed microscope slide was finally
accomplished by incubation in a gold growth solution consisting of 80 mM CTAB (20
mL), 3 mM HAuCl, (0.4 mL), and 0.1 M ascorbic acid (0.4 mL) for a specified period
ranging from several seconds to several minutes. In order to produce supported Au@Ag
core-shell composite nanoparticle films, the above substrate comprising gold colloidal
films was further immersed in a silver growth solution (typically, 20 mL of 80 mM
CTAB, 0.4 mL of 3 mM AgNOs;, 0.4 mL of 0.1 M ascorbic acid, and 50 pL of 1.0 M

NaOH) for 10 min, followed by rinsing in a stream of Milli-Q water for 5 min.

Instrumentation. UV—vis transmission absorption spectra were obtained with a Cary
5000 UV-Vis-NIR spectrophotometer. Scanning electron microscope investigations were
performed using a JEOL JSM-6060 scanning electron microscope. Raman spectra were
recorded with a Renishaw system 1000 Raman spectrometer equipped with an integral
microscope (Leica DMLMS/N). Radiation of 632.8 nm from a 25-mW air-cooled He-Ne
laser (Renishaw) was used as the excitation source. Raman scattering was collected with
a 50 x 0.75 NA dry objective in 180° configuration and focused into a Peltier-cooled

CCD camera (400 x 600 pixels). A holographic grating (1800 grooves m ') and a 50-um
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slit yielded a spectral resolution of 1 cm™'. A silicon wafer with a Raman band at 520 cm™

" was used to calibrate the spectrometer; the accuracy of spectral assignments is £1 cm .

Fig. S1 SEM images showing electroless growth of Au nanoparticle films at various

times following the immersion of “seeded” substrates into a growth solution containing

CTAB, HAuCly, and ascorbic acid: 30, 60, 180, and 300 s. The scale bar shown is 1 pm.
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Fig. S2 SEM images demonstrating the effect of Au’* concentration on Au nanoparticle

film growth for 1.5, 3, 10, and 25 mM [Au3+]0. The scale bar shown is 0.5 pm.

S4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


