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Introduction

+ Aim: to measure system DQE following a
standart protocole

* Requirements:

- TEC 62220-1

- RQA 5 (~ 70 kVp)

- Flat field corrected data
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Establishment of Standard X-ray
spectrum

» Adjust kVp of generator to get RQA 5
spectrum such as:

Spectrum Added filtration (mm Al) HVL (mm Al)
RQA 3 10 7
RQA 5 21 7.1
RQA 7 30 9.1
RQA 9 40 115
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Measurement geometry

Added filter Detector surface

Test device

1.5 m min,

B2 B3
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Tube calibration @ RQA 5

Tube calibration, ROA 5
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- MUROS 2 interface

- Medisoft

Set up ?

\

- Well known Photon counting
Chip = MEDIPIX 2 (chip set

just above the noise)

: Thanks to the
* Bump bonded with 500 ym
thick Si detector > MEDIPIX

collaboration

_/
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bean Count/pixel

25

Depletion voltage

Finding the depletion voltage of 500 pm of Si

20 7% overdepletion
) 2> 120V

| 1 | | | |
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Reverse hias (V)
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Conversion function

- Pixel size 55x55 ym 2

Conversion function, ROA S, Fluence: 30170 guanta/jpGy.mm? ]

y=59"%-028

* Fluence: 91 #/(pixel.uGy)

=t I+ Slope: 5.9
| / - count/(pixel.uGy)

F 5 8 10 12 . G_ 6 5 0/
Aur kerma (pGy) - . (o]
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MTF (ESF)

Angle|a
R
AEC AR
- A
Ox = dy.tana
N =8y = 1/tanct m

N = 1/tan(a) = 12

Oversampling = 0.055 mm/12
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SNR ?

16 T
® Experimental SNR
— Poissonian imit = sgri(i)
14
12F

+ 20 flood images to
compute the flat
field coefficients B
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M (Mean Counts)
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ESF, RQA 5, 10 mAs

E5F, ROA 5, 10 mAs
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7. Step (300 pts), RQA 5, 10 mAs
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DFT(Step) (300 pts), RQA 5, 10 mAs

DFT of step response, ROA 5, 10 mAs
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DFT(Step) (300 pts), RQA 5, 10 mAs

DFT of step response, ROA 5, 10 mAs
.I'EJ:.:I:' L L] L L] T L]

el
d
I|
10000} |
|
|
o
|
sooof |
Jls.-';
T i
T
0 i i W :
0 1 2 3 4 5 6 7 8 g 10

spatial frequancy (Ip/mm)
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DFT(Step) (300 pts), RQA 5, 10 mAs

DFT of perfect edge (300 points)
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MTF

01

MTF

pre’

MTF, RQA 5, 10 mAs

ROA 5, 10 mAs, oversampling & 0.095/12 mm

MTF hounds, ROA 5, 10 mAs
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MTF, RQA 5, 10 mAs

MTF ROA 5, 10 mAs, oversampling @ 0.055/12 mm
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MTF

MTF, RQA 5, 10 mAs
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ROA 5, 10 mAs, oversampling @ 0.055/12 mm
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normalized MPS {rmm?)

NPS @ RQA 5

) Hormalized NP5 for different intensity @@ ROA 5
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NTF* @ RQA 5

NTF? for different intensity & ROA 5
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DQE @ RQA 5

DQE(f) = GxMTF2/NTF?

DAE, ROAS
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NPS considerations & calculation

- Can we consider our results correct?

>>> Calculations and simulations...
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Normalized NPS (mm®)

Experimental NPS

Comparison of experimental NPS
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Mormalized MPS ﬂl‘l’ll‘l!z}

Simulated NPS

4 Comparison of simulated NPS
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NPS comparison: sim & exp
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1-D NPS comparison, 2 directions
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1-D NPS comparison

%107 1D-NPS in both directions
2.6

24 |-

2.2 -l-

s
__;—___——:
5%*

-:“1‘
"“—-_-—
f’

16F

Momalized MPS {mm°)
- E.?
,_--E=

i . I lﬁlk’ﬁww "ru

0.8

i
Spatial frequency (lp/mm)

IWORID 2004 - B.SURRE



1-D NPS comparison
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Conlusions

- DQE has been calculated on 500 ym thick Si, bonded
to a MEDIPIX2 chip

A standard measure protocol have been used
DQE is not so evident to find...

How to impr'ove this DQE ? (remember medicine)

Next step: comparison with detectors of different thickness,
study in parallel with detectors from the market, further
calculations...
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