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AT 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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T Scanning tunneling microscopy (STM)

Principle

Control voltages for piezotube

with electrodes

Tunneling Distance control
current amplifier  and scanning unit

Piezoelectric tube

Data processing
and display

(Wikipedia)
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Distance control:
T Scanning Force Microscopy (SFM)

Contact mode
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UT

SFM Cantilever

'7 length
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Distance control:
ﬂ(“ Scanning Force Microscopy (SFM)

Non-contact mode oder , Tapping“ mode
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UT

Resonance Frequencies of a Beam

n q, o, characteristic modes of vibration

1.875 0.734

2| 4.694 1.018

7.855 0.999

w

) E Elasticity module (Young‘s module)
f = q, ET | 2nd moment of area
n 2 p Mass density
2r L pS S Cross-sectional area

D |E
cylinder:  f;=0.14 F\/; i =627 f
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AT Cantilevered Fiber Probes

Nanonics
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Shear-Force Detection using
IT an Optical Lever

IT

Shear-Force Microscopy
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Betzig et al., APL (1992)
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AT Piezoelectric Tuning Forks

AAPLITLDE

cuart

AT Distance Control using Tuning Forks

electrode A

electde B
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Holder

Model of a harmonic oscillator:

mix(t)+y x(t)+ k x(t) = F,cos(wt)

x(t) = x,cos(@t+9); w, =\/E; Qz%
m 10}

F kx, Ax

Interaction —
0 x

®, =2m«32kHz

k  =30000 N/m

Q - 1000 FInteraction
X, =1nm

Ax =10 pm

=03 nN
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K. Karrai & R.D. Grober, APL (1995)
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ST Distance Control using Tuning Forks

A&7 AFM Image of a Test Pattern Measured by
! Means of a Quartz Tuning Fork Sensor

Fiber Holder Model of a harmonic oscillator:
Tuning mx(t)+y x(t) + kx(t) = Fcos(wt)
Fork
x(t)=x,cos(@t+); w, =\/E; Q:ﬂ
m Aw
kx, Ax
777777 F}nteraclion = Lo—
I 0 x
<lmm ®, =2me32kHz
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Q - 1000 FInteracIiDn = 03 I’lN
— X, =1nm
Ax =10 pm
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Topography
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SIT  Distance control for a TA probe

Tuning .
Laser light

L0550
“ [(11)/\ s0a W
(q‘ J 3 Prong

Metal-coated
glass body

TA
Probe

—
200 um

Nanooptics 18/15

SKIT Fabrication of a prism for light coupling
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