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Optical Antennas

Novotny, Physics Today (2011)

Gap a. Dimer a. Bow tie a. Yagi-Uda a.

Nanooptics 18/2

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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Scanning tunneling microscopy (STM)

Binnig & Rohrer (1982); AG Fuchs (Uni Münster)

Principle

Silicon surface (111) 7x7
(Wikipedia)
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Distance control: 
Scanning Force Microscopy (SFM)

Contact mode

15 nm

Uni Münster, AG Fuchs
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SFM Cantilever

www.nanosensors.com Nanooptics 18/6

Distance control:
Scanning Force Microscopy (SFM)

Non-contact mode oder „Tapping“ mode

15 nm

Uni Münster, AG Fuchs
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Resonance Frequencies of a Beam
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Cantilevered Fiber Probes

Nanonics
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Shear-Force Detection using 
an Optical Lever  
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Shear-Force Microscopy 

Betzig et al., APL (1992)
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Piezoelectric Tuning Forks

K. Karraï & R.D. Grober, APL (1995)
Nanooptics 18/12

)cos()()()( 0 tFtxktxtxm   

;0 m
k






 0Q;)cos()( 0   txtx

0

0

x
x

Q
xkF nInteractio




Model of a harmonic oscillator:
Fiber

Tuning
Fork

Holder

0 = 2 32 kHz
k = 30000 N/m
Q = 1000
x0 = 1 nm
x = 10 pm

nNF nInteractio 3.0








< 1 mm

K. Karraï & R.D. Grober, APL (1995)

Distance Control using Tuning Forks
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Model of a harmonic oscillator:
Fiber

Tuning
Fork

Holder

0 = 2 32 kHz
k = 30000 N/m
Q = 1000
x0 = 1 nm
x = 10 pm

nNF nInteractio 3.0








< 1 mm

K. Karraï & R.D. Grober, APL (1995)

Distance Control using Tuning Forks
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AFM Image of a Test Pattern Measured by 
Means of a Quartz Tuning Fork Sensor

D. Molenda, Diploma thesis (2001)

Topography
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Distance control for a TA probe
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Fabrication of a prism for light coupling

1 2 3

4 5 6

Holder

Optical Fiber Glue

Tuning
Fork

0.5 mm


