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Quantum revolution in medical imaging announces: 
Quantum imaging system of Fraunhofer IOF delivers 
first promising video 
 
 
Scientists at the Fraunhofer Institute for Applied Optics and Precision Enginee-
ring IOF have taken their first images using a novel quantum imaging technolo-
gy. Using a so-called »single crystal set up«, the scientists were able to generate 
quantum images and videos. This technology is particularly relevant for the 
field of life sciences, since it allows to image tissue with particularly high con-
trast and information, while at the same time maintaining a low illumination 
dose. 

When medical research examines cell cultures or tissue under the microscope, they 
irradiate it. The disadvantage, however, is that for every examination the visible light 
transfers a certain energy dose. The light interacts with the tissue under examination, 
and even though this interaction may be small it might still change or permanently 
damage sensitive tissue.  
 
Scientists at the Fraunhofer Institute for Applied Optics and Precision Engineering IOF 
have now developed a way to apply quantum technologies to this problem. Quantum 
imaging makes it possible to detect for example proteins in tissue gently and with high 
contrast. This way, it becomes extremely relevant particularly for the field of life sci-
ences.  
 
Group leader Dr. Markus Gräfe points out: »Especially in the field of biological studies, 
the measurement duration is often limited by the property of phototoxicity, which 
describes the sensitivity of samples to the destructive influence of light. This strongly 
limits the spectrum of processes that are accessible for research. It is impossible or at 
least very difficult to observe cell processes that last for several minutes, let alone 
hours. Quantum technology can help us here, especially in the interesting UV spectral 
range«.  
 
The scientific set-up of this technology is based on a novel single crystal concept, initial-
ly in the visible (VIS) or near infrared (NIR) spectral range. The innovation compared to 
conventional optical imaging techniques is the fact that the light reaching the camera 
and thus producing the image has never interacted with the object. 

This works due to entangled photon pairs, as Gräfe explains: »Through targeted illumi-
nation of a special crystal, we can use the surprising effects of quantum mechanics. 

PRESS RELEASE 



 

 

PRESS RELEASE 

February 26th, 2019 ||  

Page 2 | 3 

FRAUNHOFER-INSTITUTE FOR APPL IED OPTICS AND PRECISION ENGINEERING I OF 

Preserving energy conservation, we create entangled photon pairs from the quantum 
vacuum and single photons, in which we can precisely control the wavelength of either 
one of them by changing the orientation and temperature of the crystal. The specific 
interferometer set-up allows us to read information of one photon through its partner 
photon. The interacting photon is never brought to the camera, but still an image is 
created«. An experimental set-up that is particularly compact and stable allows very 
short exposure times up to video rate.  
 
Since the images make both ultraviolet (UV) and the infrared (IR) range efficiently de-
tectable in the intermediate visual (VIS) range, they are not only relevant for life sci-
ences but also for material science. In the next step, application will be demonstrated in 
the UV range. Currently, scientists are investigating how far apart the wavelengths of 
the entangled photons can be.  

 
The results have been reached within the framework of the Fraunhofer light-house 
project QUILT. A significant contribution to the results was made through preliminary 
studies at the Institute for Quantum Optics and Quantum Information (IQOQI) in Vien-
na, which are currently developed further at Fraunhofer IOF. 
 
 
 

 
 
Fig. 1: Say cheese: Fraunhofer IOF presents its first quantum images. The light produ-
cing the image has never interacted with the object. © Photometrics 
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Quantum technologies at Fraunhofer IOF / Lighthouse Project QUILT 
 
Fraunhofer IOF is a pioneer in applied research about quantum technologies. It deve-
lops applications precisely where quantum systems can unfold their revolu-tionary po-
tential for innovation. These include for example secure quantum communication, low-
noise quantum imaging systems or advanced ion traps for quantum computing. As the 
coordinator of the Fraunhofer lighthouse project QUILT, the Fraunhofer IOF has 
excellent access to quantum imaging systems. The lighthouse project QUILT brings 
together the scientific expertise of six Fraunhofer Institutes with the excellence of inter-
nationally leading quantum technological facilities such as the Institute for Quantum 
Optics and Quantum Information (IQOQI) at the Austrian Academy of Sciences, and the 
Max Planck Institute for the science of light (MPG MPL). 
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