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FutureWork

( Why to studydetectorsfor CT?

CT isanimagingnodality
Ballowsthe acquisition®f structuralimages

Bmore and more used nowadays medical imaging and
microCT

Improve the Iimage quality and enhance the
Informationfrom a CT scanis achallenge

B SpectralCT
gvesadditional(guantitative)information
importantfor someapplications e.g. functionalCT

further developmentsare needed
1 detectorstypicallyfulfil the usersdemandonly partially
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Medpix2

Hybrid PixelDetector - Quadassembly

\

Motivation

BActiveareaF 2.8 x 2.8 cnY
BSisensorlayer=300um
B512x% 512pixels
B 55 um pixel pitch

EL B Framerate up to 25 fps
apsiccn| B Countingmode
B Thresholdfor energydiscrimination

MHSP

EWT

CT Images

Conclusions

FutureWork
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Medipi2

Characterizatiormeasurements

B Energyresolutionf 23% @ 8.64 keV
Below2.4 keV for wide rangeof energieq8.64 - 33.44 keV)

B Highspatialresolutionandcontrastresolution (M=1.9)
16.6 [p/mm are distinguishablaith 27%of contrast
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Micro-Hole and Sirip Plate- MHSP

\
D Double sidedstructure : X-ray Cathode Plane
Motivation B GEM
Medipix2 BMS e T —ébm
- E Inside the holes and mHsP Top
betweenthe anodesand Cathode Strip
cathodes Yo
B 2 chargeavalanches
=> highgain
CT Systems
CT Images
~. ) Sensitivarea
B28x 2.8 cn?

Cathode Plane

FutureWork
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COMPUTER
-Set time window
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Image reconstruction
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MHSP

> . MHSPprovides
Motivation B Storageof eachsinglephoton information
BHighgainsd 10*-1°
B Fastchargecollectiond 10 ns
B Highrate capability> 0.5 MHz/mn?
B Hp operationcapability
B 2D intrinsiccapabilityd = £ 125um
CT system] B Good energyresolution(gasdet) 8 135% @ 5.9 keV

Medipix2

MHSP

CT Images

Conclusions

FutureWork
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Energy\VeightingTechnigue
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CT Systems |l Counting WI: 1

0.01 |
1 ~— breast/ breast-calcifications (0.1 mm) |

. —_— «ese breast/ adipose (1 mm) |
Conclusions i EWT W. = g | R
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X-Ray-applying\EW{ MHSP
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BasidVaterialDecomposition

...

Decomposition of simple materialsor composite
materials

Barealdensitya,
A=a m.a,
k

M. Firsching et al, Adv. Mat. 23(2011)

B knowledgeof the materials

B solvingthe set of linearequationsby givingO,§
coefficientanustbe linearlyindependent

Busableonly for two differentmaterials
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CompuiedTomographySystem
Medipix2

50 kVp, cone beand 4.4°

Acquisitionsynchronized
izl with rotational motor

3. Object
MHSP 4: Flat panel detector
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EWT

BMD

CT System

CT Images
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ComputedTomography System

Medipix2

100

80

Contrast (%)

20+

B 25 um voxel size
B30 um Al distinguishable
with 63%contrast

Const paperthicknesswith
variableAl thickness

60

40/

20 40 60 80
Thickness

Paper Aluminum
—
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CompuietdTomographySystem

P MHSP
£ |
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- —  View —
Motivation f = /,-

X-Rays.sAlaacasas __--_;.@r@:.)e.'_X' ________ Phantom
- ay beam

Medipix2 Tl{,bg J/ .

= . —  Lateral -

MHSP —  \iew -

v

EWT Colimator

BMD

- Acquisition  synchronized
with rotational stepmotor:

CT Images B 1.8° rotation step (200 views)

Conclusions

FutureWork
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Motivation

Medipix2

MHSP

EWT

BMD

CT System

CT Images

Conclusions

FutureWork

ComputedTomographymages

PMMA Phantom + chalk + air Phantom: paper + al

MHSP 5mm Medipix2
Time of Time of
acquisition acquisition
S Shiew ‘ 2 skiew
200 views 800 views

PMMA Phantom + chalk + brass PMMA Phantom + Al + Graphite
Time of
acquisition Time of
5 shiew acquisition
200views 2 shiew
400views

The presented images were acquired with different photon statistics
and reconstruction was performed with different software
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CT Images

EnergyrRanges 'Selection

MHSP

Phantont+ chalk+ brass

PMMA

brass

I.

~ Fraunhofer

EZRT

200 400 600 600 1000 1200 1400 1600 1800 2000
a0

chalk

20 40 60 80

100 120 140 160 180

05-07-2012 IWORID 2012, Figueira da Foz 15



Motivation

Medipix2

MHSP

EWT

BMD

CT System

CT Images

Conclusions

FutureWork

PMMA

chalk

CT applymg-EWF MHSP

Integrating
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BMD - Medipix?2 e K

: hi
PMMA + Graphite Graphite
(Carbon) Decomposition Al Decomposition
Motivation [
2.5
Medipix2 A
MHSP 15 glcn?
1
EWT
0.5
BMD
0
CT System - Two basis materials well distinguished with densities
correspondingo the expectedvalue
AL B PMMAandGraphiteare Carbonbased
remwaf 1.3 glen® (I reaipmma=1.19 g/cn? )
Conclusions r GraphiteF 2.1 g/cm”’ (I’ reaIGraphite::I--67 g/cm’*)
B Aluminum
FutureWork rn F19g/cn? (N eata=2.7 glcn®)
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Conclustons

e~ - Both detectors present photon counting
capabilitiesvith energyinformation

B Good spatialresolution

B Good energyresolution

Ll B Highcountrate capability

\

Motivation

Medipix2

Both are a solutionfor energyresolvedimaging

EWT and BMD were possiblewith thesedetectors

showinggoodresults
Conclusions 31%CNR enhancement
Decompositionof Al andGraphite

FutureWork
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Motivation

Medipix2

MHSP

Conclusions

FutureWork

Conclustons

. Both detectors provide similar functionalitieswith
distinctstrengths

- MedipiX is very suitablefor applicationawith focus
on highspatialresolution,e.g.:

B structural materialanalysigCT)
BsmallanimalmagingCT)

. MHSPis very suitablefor applicationsvith focuson
goodenergyresolutionanddataflexibility,e.g. :

Bfluorescenceamaging
Bsmallanimalmaging CT)

R li 8 -
| s Za Fraunhofer 0507-2012 IWORID 2012, Figueira da Foz 19

EZRT



\

>

Motivation
Medipix2
MHSP
EWT

BMD

CT Systems

CT Images

Conclusions

Future Work

Future Work
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MHSP

B Improveimageguality
non-uniformity correction
iIncreasedetectionefficiency(Hp Xe and/orKr)

BApplyBMD

MedipixX2

B Improveimagequality
energycalibrationfor eachpixel

improveTHL maskad higherthresholds
temperaturestabilization

BApplyEWT
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8 keV x-ray photons (Hz!mmz}

No visiblevariation
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Backup Slide

Micro Hole & StripHPlate

Good performanceat highpressure

1E+6

1E+5

1E+4

Maximum Gain

1E+2 E

1E+3 £

1E+1

Pressure (bar)

f1lbar=>G=5x 104
f5bar=>G=5x102
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