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ELLIPSOMETRY

I__..---:_'_____,‘:'-': Compensator

Light source

) -
oo

* . Thinfilm
Polarizer ———

Detector

Analyzer

Substrate

Ellipsometry phenomenon

Ellipsometry measures the change of polarization of an incident beam caused by a sample for determining surface
layers.
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IN-SITU ELLIPSOMETRY & OPTICAL MODELS

7 CompleteEASE

e e m “M In Situ Spectroscaopic Ellipsometry measures a sample "in position”
: as conditions are varied. It is also common to use in situ
measurements to characterize optical constants during different
process conditions.

+FIT Options
+QTHER Options
Configure Optio

With in situ capability, the sample can be characterized:

Orior to Film Deposition for Accurate Substrate Characterization
n Real-time for Thickness and Optical Constants Monitoring
Before exposure to Air/Oxidation

Spectroscopic Data At X=0, Y=-1.2

The CompletebASE software includes built-in models covering a
wide range of typical samples that conveniently describe how to
process the data to determine thin film properties. Real-time data

acquisition is also possible to monitor and control the processes
CompleteEASE User Interface : L
under investigation.




CONVENTIONAL FLOW CELL ELLIPSOMETRY

Inlet and outlet openings

Fixing screws f

Features of the conventional setup:

= Manitoring of the thickness of adsorbed layers
= Kinetics of adsorption

* [Iptical Constants (n.k)

= Surface luality before and after processing

* Process Conditions that affect optical constants

= Material Properties that have an effect on optical
constants

Flow-cells of 'through-liquid’ configuration



Total Internal Reflection Ellipsometry (TIRE) is a combination of internal
reflection and ellipsometry. In the Kretschmann-Raether prism geometry,
the prism is mounted on a flow cell for measurements in liquids. The surface

in contact with the liquid is a thin metal film evaporated on a glass slide,
which is in optical contact with the prism by an index matching liquid. (¥

JCMsuite is a software package with a focus on fast and highly accurate

electromagnetic simulations for finite element analysis.!! It is based on the
following modules:

JCMgeo JCMsolve JCMcontraol
Kretschmann-Raether Flow cell &

JCM Modelled K-R Configuration




LONVENTIONAL CONFIGURATION

For our experiment, d = 40 nm Au on glass in reflection setup, i.e. air/Au-grating/glass, is modelled using JCMsuite.
The parameters used are as follows:

Angle of Incidence (ADI) = 60°, Period = 300 nm, Unit cell = 300 nm x 300 nm, Critical Dimension (CD): Au line width.
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KRETSGHMANN-RAETHER CONFIGURATION

For our experiment, d = 40 nm Au on glass in Kretschmann-Raether setup, i.e. glass/Au-grating/water, is modelled
using JCMsuite. The parameters used are as follows:

Angle of Incidence (AOI) = 7a® Period = 300 nm, Unit cell = 300 nm x 300 nm, Critical Dimension (CD): Au line width.
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KRETSGHMANN-RAETHER CONFIGURATION

For our experiment, d = 40 nm Au on glass in Kretschmann-Raether setup, i.e. glass/Au-grating/water, is modelled
using JCMsuite. The parameters used are as follows:

Angle of Incidence (AOI) = 7a® Period = 300 nm, Unit cell = 300 nm x 300 nm, Critical Dimension (CD): Au line width.
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Soskind and Lynda E. Busse, 37. San Francisco, United States: SPIE, 2023.
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Nanoparticles for Biomedical Applications XVIII, edited by Marek Osirfiski and Antonios G. Kanaras, 24. San Francisco, United States:
SPIE, 2023.
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process” (2024) Applied Surface Science.
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LURRICULUM ACTIVITIES

CONFERENCES ATTENDED 1]
0 al. Mdszaki Kémiai Napok. April 26-28. 2022, Veszprém, Hungary
FaceZ?Phase Conference, November 7-3, 2072, Delit, Netherlands

Q
0 SPIE Photonics West Conference, January 28-February 2, 2023, San Francisco, United States of America.
Q
Q

36th European Conference on Surface Science (ECOSS-36). August 28 - September 1, 2023, Lodz, Poland.
12" Workshop on Spectroscopic Ellipsometry (WSE). September 18-22, 2073. Prague, Czech Republic.
0 ROMPHYSCHEM 17t edition. September 25-27, 2023, Bucharest, Romania.

OTHER WORKS

0 Reviewing the related literature of ellipsometry and finite element modelling.

0 Attended the online seminar “3 Edition of Surface Science Discussions” on January 3-10, 2024.

0 Conducting various measurements on varied samples from Leibniz-Institut fir Kristalziichtung (IKZ), Berlin using the TSEL 1000 heat cell stage on the
J.A. Woollam M-2000 DI ellipsometer ranging up to temperatures of 1000 °C. These will lead to an upcoming publication this year.

3O Involved ininvestigations combining spectroscopic ellipsometry with cyclic voltammetry.

0 A research article titled “Optical and sensing properties of thermally generated gold nanoislands created by the annealing of layers with
graded thickness” was recently submitted for publication.

0 Progressing with a review article on “In-situ ellipsometry at solid-liquid interfaces” which will be submitted soon.



FUTURE WORK
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2 Sensing measurement of heavy metals in a self-developed novel non-depolarizing Kretschmann-
Raether flow cell for ellipsometry. The cell has been constructed and the preliminary set of sensing
measurements were done and will be followed up with further studies and results for a publication.

2 Analysis of amorphous carbon samples for sensing applications. All the measurement data are
available.

2 Measurement on gold grating nanostructures in a Kretschmann-Raether flow cell for ellipsometry.
Study of the modeling capabilities for periodic plasmonic nanostructures. The preparation of the
grating structures had been due for a long time that was recently supplied by a partner of an
international project. The measurements and analysis will be done in this upcoming semester.

0 Heavy metal sensing in an optical flow cell using manomers of genetically engineered flagellar
filaments. Pre-experiments have already been completed. All the required materials are available
for the investigations.

2 Review of in situ ellipsometry at solid-liguid interfaces.
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