Nanoscale
Imaging with
Atomic Force

Microscopy

Alex Stram




Outline

* Background
* Two dimensional (2D) materials

 Why Atomic Force Microscopy
(AFM)?

* My work

* Microwave Impedance )
Microscopy (MIM) of 2D materials 2.445A

* Photo-generated free electron
physics

Carbon



2D materials
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Why Atomic Force

Microscopy (AFM)?

e Resolution >> light

e AFM enables new
2D material
research
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Microwave Impedance Microscopy (MIM)
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Microwave Impedance Microscopy (MIM)

Continuity Equation Simulation
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2D material research
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Simulated MIM signals (V)
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Photo-generated free electrons

Experimental Parameters
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* Laser intensity =2 # of Transparent
photons =2 # of free Substrate
electrons = conductivity

*Solar Cells™
*Photon Detectors™

Focused laser


















Conclusion

* AFM allows nanoscale observation
* New data collection techniques

* MIM is a unique conductivity
measurement

* No electrodes required
* Nanoscale resolution

-
<
<

<
<
<
<
<
<
<

<
<
<
<
<
<
<

=<
<

HH
ol
b
-

ol
-
<

<
Dg
<
<
<
<

<3
<

-Q
<
<
<
<
<
<
<

DDDBDBBBNI
?‘P‘P‘P'P‘! [DXIC] XT)

* Novel Light-Matter interactions (QM)
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