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Why does it take so long (70 years!) between this idea and implementation?

“Computers” in the first half of the 20th century

The latest achievements of science and technology were and are 
still being used in the creation of CT scanners !!
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 How a 2D X-ray image differs from a 3D CT scan ?

About 70 years have passed since the creation of the first CT 
scanner in 1971. The schematic diagram remains the same:
•X-ray tube;
•X-ray detector;
•movement mechanics unit;
•data processing system.

In the following we will consider the situation with X-ray image 
detectors - the most high-tech elements of modern CT scanners.
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Well known that particle detectors can only register charged particles. It is 
possible to register a neutrally one too (for example, X-rays) if this particle could 
“turn" into a low-energy gamma quantum (visible light) or a charged particle.
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X-ray tube spectrum V=80kV

What X-ray sources are used in CT scanners?
Almost all CT scanners use X-ray tubes as a source of X-rays. This is a cheap and 
mass-produced device. X-ray tubes produce X-rays in a wide energy spectrum.
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The problem is that silicon (Si) absorbs visible light very well, but is practically transparent to X-rays.
That is why the currently widespread X-ray image detectors use a two-stage registration principle:
 X-rays are converted to light in heavy scintillator crystals (CsJ, …);  and this light is detected in Si-based 
photodetectors.
The main disadvantage of this scheme is that the possibility of measuring the energy of the absorbed 
X-ray quantum is lost.
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Z(Si)=14;  Z(GaAs)=32;   Z(CdTe)=50 
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Algorithms for selection in radiography/tomographic images of various materials using 
information about the energy of registered photons.  
Together with chemists from Moscow State University, work is underway to create new 
types of contrast agents based on lanthanides. (RNF grant 22-15-00072)

Classic grey 3D phantom reconstruction 
with La, Nd and Gd samples

The same data reconstructed taking 
into account energy information:                  
La - red; Nd - blue and Gd - green.

St
ud

ie
s 

ha
ve

 b
ee

n 
ca

rri
ed

 o
ut

 in
 th

e 
pa

st
:



18

     During the initial period (2013-2022) of the 
project, we mastered in detail the work with a 
promising new class of hybrid pixel semiconductor 
detectors. But all these detectors were developed 
by other laboratories (Medipix, CERN) 



18

     During the initial period (2013-2022) of the 
project, we mastered in detail the work with a 
promising new class of hybrid pixel semiconductor 
detectors. But all these detectors were developed 
by other laboratories (Medipix, CERN) 

A key element in the design of such detectors is a pixel chip.
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Thank you for your attention!
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