
 

 

  

 

 

 

 

Monika Landgraf 

Chief Press Officer 

Head of Corp. Communications 

 

Kaiserstraße 12 

76131 Karlsruhe, Germany 

Phone: +49 721 608-47414 

Fax: +49 721 608-43658 

E-mail: presse@kit.edu 

 

KIT – The Research University in the Helmholtz Association 
 www.kit.edu 

Page 1 / 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

One of the purposes of FLUTE is to accelerate electron clouds in a compact form and 

thus make THz radiation available to life and materials sciences. (Illustration: KIT) 

In materials research, chemistry, biology, and medicine, chemi-

cal bonds, and especially their dynamic behavior, determine the 

properties of a system. These can be examined very closely us-

ing terahertz radiation and short pulses. KIT’s FLUTE accelerator 

will be used for the development of new accelerator technolo-

gies for compact and powerful terahertz sources that are sup-

posed to serve as efficient research and application tools.  

“The KIT scientists excel in their ability to come up with creative ideas 

and explore new fields of application,” as Professor Holger Hanselka, 

President of KIT, points out. “With the compact FLUTE accelerator, 

KIT opens the door to a new tool that will enable biologists, analytical 

chemists, and materials scientists to obtain outstanding insights.” 

The FLUTE facility (this abbreviation is derived from its German 

name: Ferninfrarot Linac- und Test-Experiment) is a development 

platform for accelerator physics studies. It will serve as a test facility 

for methods that allow, in a first step, to better understand, measure, 

and control the complex dynamics of ultra-short electron bunches. 

Only very compact electron bunches can generate intensive, brilliant, 

and coherent terahertz radiation. The special challenge faced when 

designing accelerators such as FLUTE is to keep the electron cloud 

so compact during the acceleration process that its expansion is 

smaller than the wavelength of the generated electromagnetic radia-

tion. Only then, the waves overlap each other, forming pulses of high 

intensity with a duration of picoseconds or femtoseconds.  

Compact Accelerators: Inspecting Matter Using Terahertz Light 
Using the FLUTE linear accelerator, KIT researchers explore technologies for tomorrow’s acceler-

ators and the application of terahertz radiation in science, industry, and medicine 
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The FLUTE linear accelerator acceler-

ates electron clouds in order to generate 

terahertz rays. (Illustration: KIT) 
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In the long run, control of the electron bunches must be improved in 

such a way that the terahertz radiation can be adapted perfectly to 

the intended application. Terahertz radiation could open up new do-

mains of application for which the neighboring visible light and radio 

waves are unsuitable. As a research infrastructure, FLUTE will also 

be used for the development of terahertz radiation measuring meth-

ods that can be employed in materials and life sciences. Protein os-

cillations can be examined just as well as the behavior of supercon-

ductors or novel semiconductors.  

Within the FLUTE accelerator, whose length is approx. 12 meters, the 

electrons are accelerated to reach an energy of up to 50 MeV. The 

electron cloud is compressed to a few micrometers so that radiation 

with a frequency of 30 terahertz or more can be generated. Besides 

the Institute for Beam Physics and Technology at KIT, development 

partners from all over Europe, above all the Swiss Paul Scherrer In-

stitute (PSI), participate in the FLUTE project.  

A video explains how FLUTE works:  

https://youtu.be/mgAzXHyu-D8 

Find more information here: 

http://www.ibpt.kit.edu/1655.php  

https://www.ncbi.nlm.nih.gov/labs/articles/23464187/                 

 

Karlsruhe Institute of Technology (KIT) pools its three core tasks 

of research, higher education, and innovation in a mission. With 

about 9,300 employees and 25,000 students, KIT is one of the big 

institutions of research and higher education in natural sciences 

and engineering in Europe.  

KIT – The Research University in the Helmholtz Association 

 

Since 2010, the KIT has been certified as a family-friendly university. 
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The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-47414. 

The photo may be used in the context given above exclusively.  
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