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My Summer Projects

� LabVIEW program to control 
Photoemission Electron Microscope

� AFM / SEM ZnO Initial Growth Study



Physics Laboratories

LAB 35
(PEM Development)�



Physics Laboratories
� All labs I worked in were directed by Dr. Rolf Koenenkamp, 

Gertrude-Rempfer Professor of Physics.

LAB 41 

(Solar Cell Development)�



Physics Laboratories

LAB 13
(AFM / Laser Lab)�



Photoemission Electron Microscope 
(PEM)�

� Uses photons (instead 
of electrons) from the 
UVC spectrum to excite 
electrons out of the 
sample by the 
photoelectric effect.



PEM Operation

� UVC laser fires onto the 
surface of the sample to 
excite electrons.

� Excited electrons are 
accelerated through 
electrostatic lenses to 
achieve focus.

� Resolution is limited by 
the interplay of diffraction 
and optical aberrations.

� Lateral Resolution is now 
about 10 nm.

� Uses a Hyperbolic Mirror 
to correct 
Spherical/Chromatic 
aberrations. 
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My LabVIEW Program

• Program was written to control the PEM’s
electrostatic lenses.

Lens HV Power Supplies

PEM



My LabVIEW Program

LabVIEW Block Diagram
Program GUI



BNC Breakout Box

� Supplies 68-pin 
SCSI in to BNC out

� Contains first order 
low-pass filters on 
first 4 channels to 
filter 60 Hz ripple.

Low-pass Filters
470 k��� � Resistor
2.2 nF Capacitor



ZnO Solar Cell with Thin Absorber Layer

� Thin film solar cells are different than conventional Silicon cells.

� Silicon cells are fragile and expensive, while thin film solar cells 
have the potential to reduce cost and can be deposited onto 
flexible substrate.
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ZnO Solar Cell with Thin Absorber Layer



ZnO Initial Growth Study

� SEM pictures 
were analyzed to 
determine 
density v. time 
and flower 
growth v. wire 
growth.
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Time Lapse ZnO Growth on Cr-Brass
(SEM)
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Time Lapse ZnO Growth on Cr-Brass 
(SEM)
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Time Lapse ZnO Growth on Cr-Brass 
(SEM)
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ZnO Initial Growth Study

� Preliminary results: ZnO density v. deposition time (left), and 
flower to wire ratio v. time (right).



Future Study

� Future studies in ZnO initial growth will 
focus on height vs. time (AFM) and 
conduction measurements with the STM 
(Scanning Tunneling Microscope).
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Thank you to the Audience!!

You can go home now.


