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Advantages of Medipix3 photon 

counting detectors for material analysis 

ÁSmall pixels      high resolution     

ÁEnergy selective, spectroscopic 

measurements possible 

ÁNo dark current. Quantum noise is 

dominating source of noise 

ÁMeasurements at low X-ray energies possible 

ÁHigh absorption (CdTe, GaAs), high dynamic 

range (2x12 bit), high flexibility  
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CT setup  



4 

CT setup: specifications 

ÁModes of operation: 
- Planar X-ray imaging with high spatial resolution 

- Energy-resolved 2D X-ray imaging 

- Computed tomography (CT) 

- Energy-resolved CT 
 

ÁSpecifications: 
- Detector resolution: 55 ɛm (65k Pixel) / 110 µm (16k Pixel) 

- Energy channels: 2 / 8 

- Object resolution with geometric magnification: 2 - 5 ɛm 

- Object diameter for CT: max. 40 mm / 100 mm 

- Counter depth: 24 Bit / 12 Bit  

- Energy range: 4-100 keV 

- Energy resolution: 1 keV (FWHM) 
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CT setup: sensors 

ÁSi: 
- 300 µm 

- 700 µm 
 

 

 

ÁCdTe: 
- 700 µm 

- 1 mm 

- 2 mm 
 

 

 

ÁGaAs: 
- 500 µm 

 

 Si 300 µm CdTe 1000 µm GaAs 500 µm 
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Medipix3 CT: object resolution 

ÁLithography test structure: 200 nm Au on 1mm Al203 

ÁSlits between Au-contacts: 2, 4, 6, 8, 12, 16, 24, 32 µm  
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Medipix3 threshold equalization with 

X-ray fluorescence spectral lines 
Equalization methods: 
 

Ånoise floor 

Å test pulse 

Å counter adjustment 

Å spectral line  

 

 

Fitting algorithm: 
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MPX3 equalization comparison  
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MPX3 Si energy deposition spectrum 
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Influence of optimized Equalization 

for X-ray imaging (MPX2) 

Mouse paw, raw image 

Standard equalization  

with electronics noise 

Optimized equalization  

with spectral line 



TomoScope® Synergy: 

(CT Imaging) 

Si-Medipix3-CT: 

CT system comparison: mouse head 

CsI2 50²µm² flatpanel 

 

HQM 35kV / 800µA 

720 steps (0.125s) 

~ 500 mGy  

 

V50 / T30 

 

 

 

 

 

 

Si MPX3 55²µm² SPM 

 

28kV / 100µA 

200 steps (10s) 

~ 500 mGy  

 

6 iter. / 10 sub. 

no filtering 
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CT system comparison: phantom 

a) CT Imaging Micro-CT: FBP + anti ring filter 

b) Medipix3 CT: flat field corrected, iterative reconstruction 

c) Medipix3 CT: beam hardening corrected, iterative reconstruction 

Low contrast phantom:  

12 mm diameter 

2x 2.5 mm: -4 HU / - 8 HU 

2x 1.0 mm: -4 HU / - 8 HU 
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Energy selective, planar imaging 
MPX3 CdTe 1mm - Colour Mode 
110µm 

31-50 keV 14-23 keV 9-14 keV 

Piezo Lighter 

 
Magnification: 1.3x 
 

Bias: -320V 
 

MPX3 CdTe 1mm 

Colour Mode  

4x11 tiles 

RGB: 

 9-50 keV 

A: Logarithmic 

     grayscale sum 

 

B: Coloured X-ray 

     image 

 

C: Linear  

     grayscale sum 
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X-ray imaging of biological 

low absortion contrast objects  

Mag. 5.1x 

(Dracaena reflexa) 

Cooperation with Tobias Haushahn (Bionik Uni Freiburg, Prof. Speck) 



15 

Bladderwords 8.3x 

(Utricularia vulgaris) 

wikipedia.com 

X-ray imaging of biological 

low absortion contrast objects  

Cooperation with Carmen Weisskopf, Simon Poppinga (Bionik Uni Freiburg) 
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MPX3 Si 55µm / 7x8 tiles 

20kV / 100µA / Mag. 4x 

Object height ~25mm 
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Pigeon 

MPX3 Si 55µm 

SPM HGM 24-Bit 

7x8 tiles 

 

20kV / 100µA 

Mag. 4x 

 

Object height 

~25mm 

MPX3 Si 55µm 

SPM HGM 24-Bit 

8x8 tiles 

27kV / 120µA 

Mag. 2x 

 

Object height 

~50mm 


