Diploma work
The frequency region 0.1 - 10 THz, commonly referred to as the THz-gap, divides
the traditionally electronic and photonic realms. Applications in this frequency widow range
from security cameras, medical diagnostics and fingerprinting of chemical and biological
material. But technology progress in this frequency region has been hampered by the lack of
tunable room-temperature sources and detectors. Although, recent technology advances
has brought us the ability explore applications within this technology area.
Especially exciting is the interaction between THz radiation and biomolecules such
as proteins for instance. Since molecule dynamics in the form of vibrations/rotations are on
picosecond timescales they absorb at specific frequencies in the THz range. The molecular
dynamics is also linked to their shape, which governs the function of the protein. So in other
words, by probing biomolecules with THz radiation we can monitor protein function and
understand more about biological processes.
This diploma project aims at designing, fabricating and characterizing THz-circuits
for the analysis of biomolecules.

Bio-molecules such as proteins are generally very complex,
comprised of many atoms and ways of folding. This complexity
allows us to distinguish between different bio-molecules through
the unique “fingerprint” signal it produces when interacting with
electromagnetic radiation.

The combination of the lab-on-a-chip technology and the
sensitive detection of biomolecules could in the future be
used to detect disease indicators, i.e “biomarkers”. The
image shows part of a lab-on-a-chip, where a fluidchannel flows biomolecules that are screened by THz
radiation

The expected tasks within this project are
−
−
−

Identify interesting biomolecules/biological processes to study
Design, fabricate and measure THz circuits for biomolecule analysis
Document findings and write final report

This is a great opportunity for those who want to implement their knowledge and
problem solving abilities in an exciting cross-disciplinary field within electromagnetics and
biology. The students will acquire invaluable hands-on experience throughout the project in
an international research environment gathering top-notch scientific experience and
worldwide contacts.
Your interests: electromagnetics, biophysics, THz-electronics, mm-wave/THz radiation
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