AbstractiD: 11103 Title: Thick monolithic pixelated scintillator array for megavoltage
imaging

We describe the fabrication and evaluation of a thick pixel ated
scintillator for negavoltage (MV) inmagi ng conposed of a ceramc
contai ni ng over 99.9% gadol i um oxysul fide. This sintered nmaterial offers
a 59%increase in density over the Lanex Fast B (LFB) phosphor screens
nmost commonly enployed in MV imagi ng. The sintered pixel ated array (SPA)
is fabricated froma single slab of ceramic. This obviates the need to
assenble over a mllion separate crystals in order to cover a 40.96cm x
40.96cm detector area. As a consequence, the design is anenable to
fabrication using nmethods of mass production.

Met hod and Materials: A 1.8mmthick 274 x 250 pi xel SPA with 0.4nm pi xe
pitch is attached to the light-sensitive surface of an anorphous silicon
flat panel detector (Perkin El ner XRD1640AN). Image quality is
characterized using 1MJ exposures of the 6MW beam of a Sienmens Prinus
Linac. A QC 3V phantomis enployed to cal culate the nodul ati on transfer
function (MIF) and contrast-to-noise ratio (CNR). The detective quantum
efficiency (DQE) is conmputed. A LFB screen is then eval uated under

i dentical conditions for conparative purposes. Cone beam CT (CBCT)
imaging is performed with four arrays tiled side-by-side on the detector
surf ace.

Resul ts: The hal f - maxi mrum val ue of MIF occurs at 0.32 and 0. 34l p/ nm for
the SPA and LFB, respectively. The DQE(O. 1l p/mm of SPA is 5.8% versus
1.0% for LFB. The SPA offers a 235% i nprovenent in CNR over LFB

Previ ously undetectable | owcontrast phantominserts are clearly visible
in SPA M- CBCT i nmages.

Concl usi ons: The SPA appears to offer a practical and cost-effective
means of attaining major inprovenents in MV image quality. The nmeasured
MIF and DQE val ues underestimate the achi evabl e performance, since the
SPA and detector photodi ode arrays were inperfectly aligned during these
eval uations. A DQE(O) value closer to the maximum attainable 7.8%i s
expect ed.
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