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Timepix Demonstration
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2

Timepix - Hybrid Pixel Detector with 
Single Particle Detection Capability 

Sensor part and readout electronics part are 

optimized separately

(sensor materials – Si, CdTe, GaAS)
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Pixel detector as
“Active emulsion”

 Some particles can be identified from shape of their tracks as in 
formerly used nuclear emulsions.

 Example: Cosmic rays and natural background

Are particles photogenic?

Yes, they are when observing them with Timepix detector 
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muons

alphas

Particle Tracking
and Recognition

Type of interacting particle can be 
recognized by its specific track left in the 
pixel matrix

Track shape depends on interacting particle 
energy, mass, sensor material, bias voltage, 
angle,…

gammas/xrays electrons
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1) Dot

2) Small blob

3) Curly track

4) Heavy blob

5) Heavy track

6) Straight track

Photons and electrons (10keV)

Photons and electrons

Electrons (MeV range)

Heavy ionizing particles with 
low range (alpha particles,…)

Heavy ionizing particles 
(protons,…)

Energetic light charged 
particles (MIP, Muons,…)

Review of the characteristic patterns
Event by event processing - track pattern recognition
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Timepix Educational Kit
MX-10 Particle Camera
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URANIUM Glass 
Radioactivity

Sample used

Uranium
235U, 0.72%, T1/2 = 7,0.108

years
238U, 99.274%, T1/2 = 4,5.109

years
Standard glass colorant

Freely available on the market

http://www.sujb.cz/index.php?eID=tx_cms_showpic&file=fileadmin/sujb/imgs/importovane/karafa.jpg&md5=3a5239e7745fd3237ba77405a3e2b3b62fcf117c&parameters[0]=YTo1OntzOjU6IndpZHRoIjtzOjM6IjgwMCI7czo2OiJoZWlnaHQiO3M6NDoiNjAw&parameters[1]=bSI7czo3OiJib2R5VGFnIjtzOjQxOiI8Ym9keSBzdHlsZT0ibWFyZ2luOjA7IGJh&parameters[2]=Y2tncm91bmQ6I2ZmZjsiPiI7czo1OiJ0aXRsZSI7czoxNToiT3pkb2Juw6Ega2Fy&parameters[3]=YWZhIjtzOjQ6IndyYXAiO3M6Mzc6IjxhIGhyZWY9ImphdmFzY3JpcHQ6Y2xvc2Uo&parameters[4]=KTsiPiB8IDwvYT4iO30=
http://www.sujb.cz/index.php?eID=tx_cms_showpic&file=fileadmin/sujb/imgs/importovane/karafa.jpg&md5=3a5239e7745fd3237ba77405a3e2b3b62fcf117c&parameters[0]=YTo1OntzOjU6IndpZHRoIjtzOjM6IjgwMCI7czo2OiJoZWlnaHQiO3M6NDoiNjAw&parameters[1]=bSI7czo3OiJib2R5VGFnIjtzOjQxOiI8Ym9keSBzdHlsZT0ibWFyZ2luOjA7IGJh&parameters[2]=Y2tncm91bmQ6I2ZmZjsiPiI7czo1OiJ0aXRsZSI7czoxNToiT3pkb2Juw6Ega2Fy&parameters[3]=YWZhIjtzOjQ6IndyYXAiO3M6Mzc6IjxhIGhyZWY9ImphdmFzY3JpcHQ6Y2xvc2Uo&parameters[4]=KTsiPiB8IDwvYT4iO30=
http://www.sujb.cz/index.php?eID=tx_cms_showpic&file=fileadmin/sujb/imgs/importovane/bizu03.jpg&md5=b923454ef94ee0bbb179780a88d9f649f990b02d&parameters[0]=YTo1OntzOjU6IndpZHRoIjtzOjM6IjgwMCI7czo2OiJoZWlnaHQiO3M6NDoiNjAw&parameters[1]=bSI7czo3OiJib2R5VGFnIjtzOjQxOiI8Ym9keSBzdHlsZT0ibWFyZ2luOjA7IGJh&parameters[2]=Y2tncm91bmQ6I2ZmZjsiPiI7czo1OiJ0aXRsZSI7czo0NzoiVWvDoXprYSBuw6Fo&parameters[3]=cmRlbG7DrWt1IHplIHNrbGEgYmFydmVuw6lobyB1cmFuZW0iO3M6NDoid3JhcCI7&parameters[4]=czozNzoiPGEgaHJlZj0iamF2YXNjcmlwdDpjbG9zZSgpOyI+IHwgPC9hPiI7fQ==
http://www.sujb.cz/index.php?eID=tx_cms_showpic&file=fileadmin/sujb/imgs/importovane/bizu03.jpg&md5=b923454ef94ee0bbb179780a88d9f649f990b02d&parameters[0]=YTo1OntzOjU6IndpZHRoIjtzOjM6IjgwMCI7czo2OiJoZWlnaHQiO3M6NDoiNjAw&parameters[1]=bSI7czo3OiJib2R5VGFnIjtzOjQxOiI8Ym9keSBzdHlsZT0ibWFyZ2luOjA7IGJh&parameters[2]=Y2tncm91bmQ6I2ZmZjsiPiI7czo1OiJ0aXRsZSI7czo0NzoiVWvDoXprYSBuw6Fo&parameters[3]=cmRlbG7DrWt1IHplIHNrbGEgYmFydmVuw6lobyB1cmFuZW0iO3M6NDoid3JhcCI7&parameters[4]=czozNzoiPGEgaHJlZj0iamF2YXNjcmlwdDpjbG9zZSgpOyI+IHwgPC9hPiI7fQ==
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Uranium Glass Radioactivity
as seen by the Timepix pixel detector

8
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Americium 241Am

Alpha (Gamma) source

Integral Frame

Alfa decay - Americium:

95
241𝐴𝑚 → 93

237𝑁𝑝 + 2
4𝐻𝑒

E(a) = 5 500 keV

Half-life 241Am - 432 years.

E() = 59.5keV
Zoom
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Not-ventilated (left) and ventilated (right) room

Visualizations of the radioactivity of the paper tissue that was used as an air 

filter in one house in Pardubice – Czech Republic.

The filtering took 5 minutes and exposure time was 10 minutes in both cases.
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The presented results have been achieved within research

activities cultivated at IEAP CTU in Prague. They result from

extensive partnerships in frame of the Medipix collaboration.
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Radon – common source of 

background radioactivity
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Background Radiation with 

Origin in Space

Exemplar frames measured at different conditions:

one frame represents response acquired at the vertically oriented

sensor at the airport. The next one was acquired on board of the

airplane on the standard flight level at the vertical sensor orientation

and the last one at the horizontal sensor orientation.

Detection of cosmic muons and their contribution to background 

radiation on the ground.

Let’s see how is it with muons while playing with Timepix detectors 

on the upcoming practical exercises 


