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Motivation Objectives
- Compared to the conventional detectors operated in energy-integration mode, the photon-counting
operation has several potential advantages; 10° —————r

- can suppress electronic noise by thresholding y Ueing (hrgshold energ

» can obtain high SNR (signal-to-noise ratio) images with
a lower dose

 has linear response and (theoretically) infinite dynamic range

- has a potential for removing Compton-scattered and
fluorescence x-rays in images

« can maximize the imaging performance by energy

- To measure the physical characteristics of the microstrip
detector having edge-on geometry operated in photon
counting mode under mammography imaging condition
recommended by the IEC (international electrotechnical
commission) regulation (W/AIl spectrum).

- To analyze the imaging performances of the microstrip
silicon detector in terms of MTF (modulation-transfer

function), NPS (noise-power spectrum), and DQE

S0 (detective quantum efficiency).
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Results Materials and Methods
" (a) Output signal responses as a function of detector entrance exposure for - Descriptions on the experimental set-up and photon-counting detector

various threshold energies
= (b) Measured MTFs in two perpendicular directions (line and scan) for various
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detector under mammographic imaging condition.

» The measured MTF values are much lower than the sine
cardinal function (ideal pixel MTF) of the physical pixel aperture,
which implies that there exists an additional signal spreading,

| such as Compton scatter and charge sharing.

—+ 2D NPS. _ | < We have modeled the signal spreading as a Gaussian model to

perform the regression analysis. From the result, o = ~ 58 um of
additional signal spreading has been observed.

» The measured DQE(O) is much lower than the theoretically
calculated quantum efficiency based on the Monte Carlo
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» Regression analysis and calculated DQE(O)

= (a) Estimated charge sharing effect assuming the Gaussian charge diffusion model
= (b) Comparison of the measured DQE(0) and theoretical quantum efficiency
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