three-dimensional silver nanofabrication
through multiphoton photoreduction

-

o *:""_L:}-'* ﬂ 6’*}“"-&!’ iy e ,;,_a.i‘.!if} ;*,-:‘!" u;!“_,i}r il :ﬂ’ O . *-J'_%_-"__ﬁcﬁ-:"?_k ﬁf‘iﬁfﬁ?*vﬁ B o ks s gt
¥ =P " Y - | S g . £ 3-8 r“ i e R .. - i E:“E&!‘E =1 . i A S .E—;;&

Kevin vora 23 18 53

seungyeon kang, shobha shukla, eric mazur m »
photonics west 1/24/2012 \ ¥ 4




fs-laser nanofabrication



fs-laser nanofabrication

e ability to modify a material from within
 small amounts of energy
e Inherently 3D
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raster scanning in 3D
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metals
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nanofabrication of metals



nanofabrication of metals

why?

e metamaterials
e microelectronics
e biosensing
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how about this structure?




overview



how to make this structure?



how to make this structure?



sample preparation

solvent metal
polymer salt




solvent metal
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3D rendering
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fabrication parameters

e > 100 um/s
e<1nJ
e single step



pulse count vs.
pulse energy
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characterization in 2D



energy dispersive
X-ray spectroscopy
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summary

direct laser writing of silver

3 dimensional

embedded Iin polymer matrix
disconnected structures

can be stacked

sub-300 nm
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