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Introduction to optical near-field

Coupling of laser (light) illumination onto the sharp tip structures for sub-diffraction limit confinement
Apertured Fiber Coupled NSOM

Apertureless NSOM

E, -
Position _ Diode Joulemeter
k ' Detector. Mirror Laser
0o ' Silicon SPM %% . (ﬁ] _
— Probe Tip . / n2 Plate
N/ t

i

Input laser, ——
- —l.
A=800 nm, —/——* )
~80 fs, P-po——s Eenhanced >> | Bent Cantilevered
==y | Fiber Probe h
— Objective  Beam Polarizing
— b Sample Lens / Fiber Splitter Beam Femlosegoild Laser
. Flat Piezo Coupler Splitter (~100 fs, 2 = 400nm)
Nanosecond Laser
(4 ns, ».=532 nm)

Scanner

Affected Region

h,d<<x

243 1 120
(a) Quartz
Au (100nm thick)

| tip-sample gap: 2.7 nm

|

)
162
=) a-Si 80
E /Quartz
= &l 40
)
0 0
0 108 216 324 0 156 um 0 1.56 um
x (nm)

X axis (nm)
D.J. Hwang, S.G. Ryu, N. Misra, H.J. Jeon, and C.P. Grigoropoulos, Applied Physics A (2009).

A.Chimmalgi, C. P. Grigoropoulos, and K. Komvopoulos, J. Appl. Phys. 97, 104319 (2005).
A. Chimmalgi, Choi, T.-Y., Grigoropoulos, C.P., and Komvopoulos, K., 2003, Applied Physics Letters, VVol. 82, pp. 1146-1148.

D.J. Hwang, Chimmalgi A., Grigoropoulos C. P., J. Appl. Phys. 99(4), 044905, 2006.
C.P. Grigoropoulos, and D.J. Hwang, in Nanomanufacturing (Chapter 9), ed. by Chen, American Scientific Publishers, In-press, 2009.

C.P. Grigoropoulos, A. Chimmalgi, D.J. Hwang, in Laser ablation and its applications (Chapter 19), Springer Series in optical sciences, New York, 2007.

C.P. Grigoropoulos, D.J. Hwang, A. Chimmalgi, MRS Bulletin (32) January Issue. (2007).



Scalable Nanomanufacturing by Optical Near-Field

Collaboration with Prof. Bauerle, Univ. of Linz, Austria
Use of Microsphere Array as Array of NSOM Probe
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Laser Based Scalable Nanowire Growth
Nanofabrication by Tips coupled with Lasers
(Main PI. Prof. Grigoropoulos, UC Berkeley), Funded by Darpa, MTO

Demonstrated Localized Si & Ge Nanowire Synthesis
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In-situ monitoring of laser processing in TEM Optical near-
E-beam field Probe
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Optical near-field Achievement of Single Crystal Si by In-situ laser sintering
simulation in-situ laser crystallization in TEM process
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Sub-diffraction limit feature by optical far-field
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Selective protein adhesion spot by fs laser

peg (cell protecting) film on glass wafer (cell adhesive)
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3. laser ablation of polymer 5. conjugate biotinylated peptide
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