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Tema Nol. ToHkune nneHkun Csl(TI)

Bonpocbl Ha noBecTKe

1.Kakue pe3ynbtaTbl Mbl UMEEM.

1.Kak cnnaHmnpoBaTbh caeayowmin SKCNEPUMEHT (4TO HaMbIIUTb, YTO U3SMEPUTD)
1.KaK ycoBepLueHCTBOBATb YCTAHOBKY MO HaMblJ1IEHUIO MNJIEHOK.

1.CtaTyc cTtaTbk (O4eBMAHO, HYyNEBOW).
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22 — TakkKe NOoKpbIT yrnepoaom Ao HanbineHna Csl, ogHako B
Tabnuue 3To He yKa3aHo
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Bo3HMKLWKMeE BONPOCHI

1. TUraHTCKnM CBETOBBLIXO NIOMUHOGOPOM 6 MKM
2. O1nnyume ceetoBbIxogoB NtoMmnHogopoB Ne15 1 Ne16, Ne21 n Ne22

3. Kak onncatb nonyyYyeHHble CnekTpbl?



CTaTbA

1.Introduction.

2. Experimental.

a)Preparation of Csl(Tl) Scintillation Films.

Anekcel . — onncaHme yCTaHOBKMU U METOAA Hanbl/IeHNE, CPAaBHEHUE C APYTMMU
nabopatopuamm. Cxema ycTaHOBKMU.

b) Measurements of Microstructures, Crystalline Property, Light Output, Resolution.
KoHCTaHTUH, HKeHs

3. Results and Discussion.

4. Conclusion.



NJjiaH

1. Hanbiautb yrnepoa. «Ob6xKeub» HECKOIbKO NAEHOK.
2. [TomepunTb CBETOBbLIXOA, N pa3peLlleHne B 3aBUCMMOCTU OT TO/ILLMHbI yrnepoaa
3. [0 20 nioHs 06MeHATCA CBOMMU «INTEPATYPHbIMU» U3bICKAHUAMM (Ha aHTZIMMNCKOM)



Tema No2. Tonctbie nneHku Csl(TI)

3aaava:

HauyaTb paboTy «pyKkamu» no M3roToBAEHUIO TOACTbIX CUUHTUNNATOPOB.
CaenaTb YTO-HMBYAb A0 cnepytoLweit cmeHbl Ha CU.

«MeaAUUUNHCKUE» TONCTble CLULUHTUANATOPDI
N TOHKUe naeHKU — Pa3sHble Hes3aBucumble
3agauun. He cmewinBaem.




The need for fine detail visibility in various applications such as dental imaging, mammography, but
also neurology and cardiology, is the driver for intensive efforts in the development of new x-ray
detectors. The spatial resolution of current scintillator layers is limited by optical diffusion. This
limitation can be overcome by a pixelation, which prevents optical photons from crossing the interfaci
between two neighboring pixels. In this work, an array of pores was etched in a silicon wafer with a
pixel pitch of 50 um. A very high aspect ratio was achieved with wall thicknesses of 4-7 ym and
pore depths of about 400 um. Subsequently, the pores were filled with Tl-doped cesium iodide
(Csl:Tl) as a scintillator in a special process, which includes powder melting and solidification of the
Csl. From the sample geometry and x-rayabsorption measurement the pore fill grade was determine
to be_75%. The scintillator-filled samples have a circular active area of 16 mm diameter. They are
coupled with an optical sensor binned to the same pixel pitch in order to measure the x-ray imaging
performance. The x-ray sensitivity, i.e., the light output per absorbed x-ray dose, is found to be only
2.5%—4.5% of a commercial Csl-layer of similar thickness, thus very low. The efficiency of the pores
to transport the generated light to the photodiode is estimated to be in the hest case 6. 5%, The
modulation transfer function is 40% at 4 Ip/mm and 10%—20% at 8 Ip/mm. It is limited most likely by
the optical gap between scintillator and sensor and by K -escape quanta. The detective quantum
efficiency (DQE) is determined at different beam qualities and dose settings. The maximum DQE(0)
is 0.28, while the x-rayabsorption with the given thickness and fill factor is 0.57. High Swank noise is
suspected to be the reason, mainly caused by optical scatter inside the Csl-filled pores. The results
are compared to Monte Carlo simulations of the photon transport inside the pore array structure. In
addition, some x-rayimages of technical and anatomical phantoms are shown. This work shows that
scintillator-filled pore arrays can provide x-ray imaging with high spatial resolution, but are not

suitable in their current state for most of the applications in medical imaging, where increasing the x-

ray doses cannot be tolerated.




