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Jena Research Team Receives “Thüringer 
Forschungspreis” (Thuringian Research Prize) 
Fraunhofer scientist awarded for innovative 2D materials 
research 

Jena/Ilmenau (Germany) 

For their research into customized 2D materials, a team of four scientists from 
Friedrich Schiller University Jena and the Fraunhofer Institute for Applied Optics 
and Precision Engineering IOF have been awarded the “Thüringer 
Forschungspreis” (Thuringian Research Prize). The award for scientific excellence 
in the category “Applied Research” was presented today at a ceremony at the 
Technical University Ilmenau and is endowed with 25,000 euros. 
 
A hundred thousand times thinner than a hair, stronger than steel and efficient 
mediators between light and electricity - so-called 2D materials are a rapidly developing 
class of materials with unique properties and great application potential.  
 
For their research into these 2D materials, researchers from the University of Jena and 
Fraunhofer IOF have now been awarded the “Thüringer Forschungspreis” (Thuringian 
Research Prize). The award in the “Applied Research” category, which is endowed with 
25,000 euros, was presented on June 18 at the TU Ilmenau. 
The prize winners - Prof. Andrey Turchanin, Dr. Antony George, Dr. Christof Neumann 
and Dr. Falk Eilenberger (Fraunhofer IOF) - have developed a range of innovative methods 
to produce and utilize tailor-made 2D materials for photonic, electronic and 
optoelectronic applications. 
 
A hint of nothing  
 
The 2D materials studied represent a new class of materials that consist of just one or a 
few atomic layers - a hint of nothing. What is special about them: They drastically change 
their properties compared to the three-dimensional starting materials. One well-known 
nanomaterial is graphene. A 2D material that is isolated through the deposition of only 
nanometer-sized layers of graphite. In its atomic form, it is much stronger and more 
conductive than the starting material graphite, which we know from conventional 
pencils, for example.  
 
At Fraunhofer IOF, Falk Eilenberger, head of the Department of Micro- and 
Nanostructured Optics, has studied and characterized the related material class of 
transition metal dichalcogenides, or TMDs for short. In their three-dimensional form, 
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TMDs only occur as indirect semiconductors, which limits the potential applications. As 
a 2D material, however, the substance transforms into a direct semiconductor that can 
efficiently convert electricity into light and vice versa. 

Scalable production creates new application potential 
 
Until now, 2D materials have been obtained by “peeling off” three-dimensional crystals. 
Similar to peeling off a fingerprint with adhesive tape, individual layers of the crystals are 
removed piece by piece. This is a time-consuming process that is unsuitable for use in 
industry and has so far limited the potential applications of the materials.  
 
The researchers from Jena have focused on a process that facilitates the industry-
compatible production of customized 2D materials. To do this, they use what is known 
as vapor deposition, in which the crystal grows on a silicon or glass plate like a carpet - 
a nanometer-thin carpet. 
 
”The new process not only made it possible for us to produce the 2D materials efficiently, 
but also to grow them scalably as functional parts on optical components,” explains Dr. 
Eilenberger. “This allows us to integrate TMD materials into optical fibers, among other 
things, which opens up a range of new application possibilities.” 
 
Possibly the world’s smallest LED 
 
By introducing TMD, optical fibers and photonic chips can be functionalized in such a 
way that they not only passively transmit light, but also generate, change or detect it: an 
ideal platform, for example, to implement certain tasks of classic computer chips 
photonically in an energy-saving way in the future. The research team also succeeded in 
functionalizing the 2D material as a diode and thus developing what is possibly the 
world’s smallest LED. 
 
The integration of nanomaterials enables electronic, photonic and optoelectronic 
components to be produced for the first time that are both extremely small and 
powerful. The efficient conversion of electricity and light also makes the 2D materials 
interesting for applications in data transmission, camera technology or illumination 
systems. They can also be seamlessly combined with existing semiconductors, thus 
opening up new avenues in semiconductor technology. 
 
The resulting light can also have very unusual quantum properties. It is therefore not only 
suitable for classic data transport, but also for quantum encryption. TMD-loaded optical 
components can therefore also make a contribution to the quantum security of data 
communication networks in the future. 
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One-of-a-kind combination in Thuringia 
 
Dr. Eilenberger emphasizes the special research environment in Thuringia as the key to 
the success of the project: “We have a very unique situation here on site, which has led 
significantly to the success of our project,” he says with regard to the award. “In 
Thuringia, and especially in Jena, photonics know-how meets excellent scientific facilities 
- in terms of personnel and technology - and also companies that are willing to take risks 
and do not shy away from innovative projects,” explains Falk Eilenberger in recognition 
of his collaboration with his colleagues Prof. Andrey Turchanin, Dr. Antony George and 
Dr. Christof Neumann from the University of Jena. 
 
With the “Thüringer Forschungspreis” (Thuringian Research Prize), the Free State of 
Thuringia has been honoring top scientific achievements from Thuringian universities and 
non-university research institutions yearly since 1995. The most excellent research 
achievements by individuals or research groups in the categories of basic and applied 
research are honored with prize money totaling 25,000 euros, and the Research Prize 
Award. The Thuringian Research Prize was presented on June 18, 2024, at the Technical 
University Ilmenau. 
 
About Fraunhofer IOF 
 
The Fraunhofer Institute for Applied Optics and Precision Engineering IOF in Jena 
conducts application-oriented research in the field of photonics and develops innovative 
optical systems for controlling light - from its generation and manipulation to its 
application. The institute's range of services covers the entire photonic process chain 
from opto-mechanical and opto-electronic system design to the production of customer-
specific solutions and prototypes. At Fraunhofer IOF, about 500 employees work on the 
annual research volume of 40 million euros.  
 
For more information about Fraunhofer IOF, please visit: www.iof.fraunhofer.de 
 
Scientific Contact 
 
Dr. Falk Eilenberger 
Fraunhofer IOF 
Head of Department Micro- and Nanostructured Optics 
Phone:   +49 (0) 3641 807- 274 
Mail:   falk.eilenberger@iof.fraunhofer.de 
 
Press images 
 
Images are available in the Fraunhofer IOF press section at 
https://www.iof.fraunhofer.de/en/pressrelease.html for download.  
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Dieses Feld, sowie die Tabelle auf der letzten Seite nicht löschen! 

____________________________________________________________________________________________________________________________ 

 

The Fraunhofer-Gesellschaft, based in Germany, is one of the world’s leading applied research organizations. It plays a crucial role in the innovation 

process by prioritizing research in key future technologies and transferring its research findings to industry in order to strengthen Germany as a hub 

of industrial activity as well as for the benefit of society. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 76 institutes and research 

units throughout Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 3.4 billion 

euros; 3.0 billion euros of this stems from contract research, which is divided into three funding pillars. Fraunhofer generates a share of this from 

industry and license-fee revenue, totaling 836 million euros. This high proportion of industrial revenue is Fraunhofer's unique selling point in the 

German research landscape. Another share of contract research revenue comes from publicly funded research projects. The final share is base 

funding supplied by the German federal and state governments and enables our institutes to develop solutions now that will become relevant to 

the private sector and society in a few years. 

 


