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Conventional (Far-Field )

Optical Microscopy

High throughput
Non-invasive
Low Cost

BUT
Limited Lateral Resolution

Optical Microscope *-]

Robust and reliable “ i
bty
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Conventional (Far-Field )
Optical Microscopy
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Near-Field Scanning Optical Microscopy
(NSOM)

Surpassing the diffraction limited barrier
— Optical
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Near-Field Scanning Optical Microscopy
(NSOM)

Surpassing the diffraction limited barrier
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Near-Field Scanning Optical Microscopy
(NSOM)

Surpassing the diffraction limited barrier

A

Requirement:
To scan near

the surface 10 nM




FOURIER OPTICS
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Resolution and Finite Entrance Pupil

focal plane



A : evanescent mode o
B : propagating mode

Ri=n1 Ao
R2=n2 Ao
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Fabrication by the heat-pulling
method .- ]
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Need of probe-sample distance regulation

How to avoid
Scan Probe crashing !!!

direction
% f ------------- \._ Probe-sample
| "t~ distance

How to automatically control the
probe’s vertical position?
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STRATEGY

* Probe is set to perform lateral oscillation (by an external device.)

* [tis observed that the amplitude “A’ of the lateral oscillations
are damped when the probe’s tip is in the proximity (~20 nm)
to the sample’s surface.

Approach Curves
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Amplitude of lateral oscillations “A” decreases
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Damping contamination layer (hypothesis)

Contamination I
Layer AR
20 nm l\‘

-
SAMPLE

Hypothesis: The damping effect of the contamination
layer should produce a distance dependence
on the probe’s amplitude of oscillations.

That is: A = A(2)

Shear-force
mechanism
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Shear-force detection

Electrical implementation

Current amplifier
Shear force
A LT —

Signal
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Shear-force detection
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Implementing probe-sample distance

regulation in NSOM

Set
[ point
Feedback
Circuit
Sample
Piezoelectric I — 1 —
Correcting |
Voltage >
V. voltage divider »:
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Experimental setup: Freq Resolved Contrast

Photodiode [
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Infrared LASER (CW) modulator ~ A,,;=512 nm

Near-Field Microscopy Group



et 'R@WMIQ%J:&:S&

Ti Silicon
ﬂ E k e wafer

T: carrier lifetime
Transmitted

® AS AFUNCTION OF TIME infrared
signal




Frequency Resolved Contrast

Charge Carrier Dynamics in Silicon

o

100 Hz 1 KHz 20 KHz
Optical excitation frequency
Near-Field images taken over the same region (7.5 gm?)

To be compared with standard (far field) techniques: Resolution > 1 mm
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Carrier Dynamics In Silicon

Near-field measurement  Far-field measurement

Laser/Microwave
T-NSOM Lifettech-88, Semitex Co.
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