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Near-field optics

3. Near-field optics 

3.3 Photon scanning tunneling microscopy

3.4 Scanning near-field optical microscopy : Methodology

3.4.1 Probe concepts and fabrication
3.4.2 Surface distance control
3.4.3 Optical characterization
3.4.4 Artifacts
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„Photon-Tunneling“-Microscopy

B. Hecht, Nanooptics

PSTM = Photon Scanning Tunneling Microscopy
STOM = Scanning Tunneling Optical Microscopy
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Transmission Setups

B. Hecht, Dissertation (1996)
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PSTM

B. Hecht, Dissertation (1996)
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Approach curve

B. Hecht, Dissertation (1996)
Nanooptics 16/6

Excitation of SPPs at holes in a Ag film

Yin et al., Nano Letters 05

Aperture size:
200 nm

Film thickness:
75 nm

Image width:
20 µm
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Focussing and guiding of SPPs

Yin et al., Nano Letters 05
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SPPs on gold stripes

Barnes et al., Nature 2003; Weeber et al., PRB 2001
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Bragg reflection of SPPs

Barnes et al., Nature 2003; Weeber et al., PRB 2004
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Bragg mirrors for SPPs

Gonzales et al., PRB 2006
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Channel SPPs

Bozhevolnyi et al., Nature 06
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Plasmonic crystals (PC)
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PC – Extinction in the far-field

TE polarization TM polarization

N. Rau, Diplomarbeit (2004)
Nanooptics 16/14

PSTM at plasmonic crystals

S. Linden et al., PRB (2005)
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PSTM at plasmonic crystals

S. Linden et al., PRB (2005)

TM-PolarisationTE-Polarisation

400 nm

550 nm  
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PSTM at plasmonic crystals

S. Linden et al., PRB (2005)

Experiment

400 nm

550 nm  

Theory – Electric Field
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PSTM at plasmonic crystals

S. Linden et al., PRB (2005)

400 nm

550 nm  

Theory – Magnetic Field

without Probe including Probe (d = 20 nm)
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Near-field optics

3. Near-field optics 

3.4 Scanning near-field optical microscopy : Methodology

3.4.1 Probe concepts and fabrication
3.4.2 Surface distance control
3.4.3 Optical characterization
3.4.4 Artifacts
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Preparation: Thermal Pulling of Fibers

CO2 laser

Optical fiber Force
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Fiber tips

Valaskovic et al., AO (1995)
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Coating

Betzig et al. (1991); Hecht et al. (2000) Nanooptics 16/22

Evaporation facility

D. Molenda, Diplomarbeit (2001)
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Rotational Evaporation

D. Molenda, Diplomarbeit (2001)

plate
(adjustable in height)

adjustable
source

evaporation angle

rotating fiber
holder

glass fiber

mount with
spring for

clamping the
fiber
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Aperture Probes: Examples

Hecht, Dissertation (1996)
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Light Transmission through Aperture Probes
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Novotny & Hecht, Nano-Optics (2006)

with taper angle 𝛿
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Merry Christmas
&

a Happy New Year


