yKeHcKoW onkomatonoruu [1]. Jlns HamOosee pe3ysnbTaTUBHOM OOpbOBI C TakMM 3a00JIeBaHUEM MPHUMEHSIOT
KOMOMHUPOBAHHOE JICYCHUE, KOTOPOE COCTOMT M3 XHMPYPIHYECKOTO BMELIATEILCTBA M IMOCIEAYIOIIUM
IIPOBEJICHUEM I1OCIIEONIEPALNOHHON COUETAaHHON JIy4eBOU TEPANHH.

I'maBHOW mpoOIEMONl TNPOBENEHHS COYETAHHOTO Kypca SBISIETCS TOMCK ONTHMAJIBHOTO COYETaHHUS
TOMIOMETPHYECKOH TOATOTOBKU C IJIAHUPOBAHHEM W JOCTABKOM JIEUEHHS JUIA JOCTIIKCHUS OCHOBHOW LIENH —
MaKCHUMaJIbHOTO O0ydeHHs oYara ¢ MUHIMAaJIbHBIM ITOPaKeHNEM 3I0POBBIX TKaHew [2].

Lenpto maHHON pa®OTHI SABIAETCS ONTHMH3ALMS TNPOBEICHUS ITOCICONEPAIOHHOTO COYETAHHOTO Kypca
JTy4eBOH TEpaNUH y MAIIEHTOB C PAKOM TeJa MaTKH ISl CHIDKEHHS J030BOM HAarpy3Kn Ha KPUTHYECKHE OPTaHbI
C Y4€TOM COBPEMEHHBIX MOAXO0/J0B K TONOMETPUUH U JO3UMETPUIECKOMY IIaHUPOBAHUIO.

B pabote Obuta caenana Beioopka u3 10 MaMeHTOK ¢ pakoM Tella MaTKH, MOJIy4aBIInX MOCIEONepatioHHbII
COYETaHHBIH Kypc JIy4eBOW Tepamuu B BUAE KOMOMHAIMU IMCTAHIMOHHOW W BHYTPHUIIOJIOCTHOH JIydeBOM
tepanuu [3]. [ns cpaBHEHHMs! JO030BBIX HArpy30K OT pa3HbIX METOJMK OOJIydeHHs B CHUCTEME IUIAaHMPOBAHUS
OBUTM CO3JaHBbI JIBa IUIAHA JUJISl AUCTAHIIMOHHOTO OOJIyueHMs: KOHBEHIIMAJIbHOE — JUIsl TaMMa-TepareBTHYECKOTO
anmapara Theratron Equinox 80 (uctounmk — “’Co ¢ E, = 1,25 MbsB); xoHbopMHOE — 11 MEAULMHCKOTO
yckoputens Elekta Synergy. I cpaBHeHHs W aHanM3a JO30BBIX HATPYy30K Ha KPUTHIECKUE OPTaHbI OT CEaHca
BHYTPHIIOJIOCTHON JIy4eBOH Tepamuu B cucteMe turanupoBanns HDRplus Opumi co3mansl Tpy miaHa 0OXydeHus
s ammapata MultiSource (ucrounnk — “Co ¢ E, = 1,25 MbB) c y4eToM pasiu4HOH TONOMETPHYECKON
MOATOTOBKU: 0a30BBIM IUIaH 0€3 JOMOJHHUTENBHBIX CPEACTB BU3YyaJIM3allWH, IUIAH MOCTPOCHHBIH HAa CHHUMKAX,
MOyYCHHBIX C TIOMOIIBIO PEHTIeHOBCKOro ammapaTta C-Jlyra u riaH HOCTPOSHHBIN Ha AaHHBIX KOMIIBIOTEPHOH
ToMorpadum.

[omydeHHbIe pe3ynbTaThl MOKa3ajH, YTO /IS CHIDKEHHMS JO30BBIX HArpy30K Ha KPUTHYECKHE OpPTaHbl IpHU
NPOBEICHUH JUCTAHIIMOHHOTO 3Tana HeoO0XOJUMO HCIIONB30BaTh KOHPOpMHOEe obOmydeHue. [y mpoBeneHus
TOIOMETPHYECKOH  TOATOTOBKM  BHYTPUIIOJIOCTHOTO  JTama oOJy4yeHHs HEeoOXOIUMO  HCIIOJIb30BaTh
KOMITBIOTEPHYIO TOMOTpadHio Ul BU3yalW3allMd BHYTPEHHUX CTPYKTYp, YTO IIOMOXKET IIPOBECTH OLICHKY
JI030BBIX Harpy30K M BBIOpaTh ONTUMAJIbHBINA C1I0CO0 SKPaHUPOBAHUSI KDUTHUECKHX OPIaHOB.

HccrnenoBanue BHIIOHEHO 3a cueT rpanTa Poccuniickoro HaydHoro onma (mpoekt Ne 19-79-10014).
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OnHoit U3 HauboJee aKTYaJbHBIX MPOOJIEM MEIHIIMHBI SBJISCTCS JICUCHHE OHKOJIOTHYECKHX 3a00JICBAHHUI.
OCHOBHBIMH TOAXOIAMH B JICUCHHM SBJISACTCS: JydeBas Tepamus, XUMHOTEpAlHUs W XUPYPrHICCKOE
BMemaTenscTBo. Paguonykmna °Co Hamren mupokoe NpUMEHEHHe KaK [Uis IPOBEACHHS OpaXHTEPANIH TaK
TUCTAHIIMOHHON Iy4eBOW Tepamuu. [ TOBBIMICHWS YyBCTBUTEIBHOCTH OITyXOJEBBIX KIETOK K JIy4eBOM
TEparuy HUCIONB3YIOTCS PagUOCCHCHOMIN3AaTOPEI, OJHAM M3 KOTOPBIX sBisieTcs Tumeprepmus [1]. Oto BUA
JIYCHHUsT OHKOJIOTHYECKHX 3a00JieBaHUM, CBS3aHHBIA C HarpeBOM HOBOOOpa3oBaHWH. Bo Bpems ceaHCOB
TUMEPTEPMHUH HEOOXOAMMO KOHTPOJHMPOBATH TEMIEpaTypy HarpeBa, OJHAKO WHBAa3WBHOE H3MEpEHHE
TEMIEpaTyphl SIBISIETCS 3aTPyTHHUTENBHBIM B CHJIY CBOETO TpPaBMHUpYIOIIEro XapakTepa. B pabote [2]
NPE/UIOKEHO pEIICHHE, 3aK/IIoYalolieecs B INPUMEHEHHH CIEHUaIbHBIX (PAaHTOMOB, KOTOPBIE HMHUTHPYIOT
pa3nuyHbIe CBOWCTBA TKAHEH U OPraHOB.

B pamkax wuccrnenoBanus Obutd pa3paOoTaHbl (PAHTOMBI, MOJCIHPYIOIIME PEajbHBIC JICKTPUYICCKUE
CBOWCTBAa HOPMAJIbHBIX TKAHEH W OIyXOJIM, KOTOPBIC HCIIOJL30BAUCH JJIsi ONPEICICHUS YPOBHS Harpesa
pa3IMYHBIX TKAaHEH U1 pealibHOrO Kypca JIOKaJIbHON THUHEpTEpMUH. AMNMApar JOKaJbHON THUICPTCPMUU
Celsius TCS mpumensuics st Harpea ¢anTomMa. HarpeB mpoUCXOQUT MyTeM Mepeiadydl SHEPTHUHU 10 MPUHIUITY
EMKOCTHOTO COTPSDKEHUS B DJIEKTPOMArHUTHOM Tmosie dactotod 13,56 MIm. [lns KOHTpOJS TeMIlepaTypbl
WCToNib30Bajgach  TepmMomerpudeckas cucrema  Celsius  TempSens, YKOMIUIGKTOBaHHAas  YETBHIPHMS
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OITOBOJIOKOHHBIMH JIATYMKAMH, KOTOPBIE B AajbHEHIIEM IMOMEIanuch B Hanbosee NHQOPMATUBHbIE U BasKHbIC
TOYKH, PACIIOJIOKEHHBIE B OIYXOJIM U HOPMaJIbHOM TKaHU.

Pa3paboTaHHbIC TKAaHEAIKBUBAJICHTHBIE ()AHTOMBI SIBIISIFOTCSI CTATUYHBIMHE U B HUX OTCYTCTBYIOT MEXaHU3MBbI
pErynupoBaHus TeMIlepaTypsl. [Ipu OTCYTCTBHM KPOBOTOKA TEMIIEPATypa TKaHHU MOCTOSHHO yBEIHIHBACTCS CO
BpPEMEHEM. DTO CBSI3aHO C T€M, YTO B JAHHOW MOJEIH TKAaHH OTCYTCTBYET €IHMHCTBEHHBIN MEXaHU3M IOTEPH
Tema — KpoBoTOK [3]. Ilpw Hammumm KpOBOTOKA TEMIIEpaTypa TKAaHM HE YBEIMYMBAETCS IOCTOSHHO, HO
CTPEMUTCS. K TIOCTOSTHHOMY 3HAU€HHIO B OOJBIIIOM MPOMEKYTKE BPEMEHH. DTO NPEAeIbHOE 3HAUCHHE 3aBHCUT
Kak OT ITOJBOJVMOM TEIUIOTHI, TAK W OT KPOBOTOKAa. B maHHOW paboTe 3HaUCHMS MPUPOCTA TEMIICPATYPHI C
YUYETOM BIJIMSTHUS TIOTOKA KPOBU HAa YPOBEHb HarpeBa ObLIM OLCHEHBI Ha OCHOBE 3KCIEPUMEHTAIBHBIX AaHHBIX,
M3MEPEHHBIX I CTaTHYHBIX (DaHTOMOB IyTeM Iiepecuera Ho Qopmyse, MOIy4YEHHOH M3 KIacCHYECKOTo
ouotemioBoro ypaBuenusi ['appu Ilenneca [4]. Beuto ompeneneHo, 4TO MpH MPOBEICHUHA CEAHCOB JIOKATBHON
THIIEPTEPMHUU JIOCTUTAETCsl TEpaleBTHUYEeCcKas TEMIIepaTypa, IpU KOTOpOH HaOII0JaeTcst CEHCHOMIM3anus
OITyXOJIM K JIydeBOH Tepanuu. OOnacTb HOpMalbHBIX TKaHEH IPH 3TOM HArpeBaeTcs B Npejenax HOPMBI U He
HPEBBIIIACT JOIYCTUMOTO YPOBHSL.

HccnenoBanue BBIMOIHEHO 3a cueT rpanTa Poccuiickoro HaydHoro Goraa (mpoekt Ne 19-79-10014).
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To design an X-ray tomographic system, the most important thing is to select devices, which are best suited
to particular task that may vary depending on the sample type, required spatial resolution, components contrast
and ROI of the samples. In general, by only using specification of the device it’s difficult to archive all the
information which is needed to make optimal choice, thus, developing of methods that could give more complete
information about devices in context of a particular task, might be actual. In the current work, we offer methods
for X-ray detectors characterization based on statistics analysis. The following parameters are considered:
crosstalk, quantum efficiency, single pixel deviation, matrix pixels heterogeneity.

As is known, when an X-ray photon interacts with scintillator, the result light pulses are formed not only at
interacted pixel, but neighbors elements are affected too, as well as charge is distributed for direct conversation
detectors. This effect, which is called as crosstalk, degrades spatial resolution and depends on scintillation layer
thickness, pixel size, technical designing of the detector. Since the signal in neighbor elements is repeated for
crosstalk degree, the SNR for those pixels partially must not be increased. By calculating of SNR shortage
between all pixels, it’s became possible to get crosstalk degree, which is used in this work.

The general impact on single pixel comes from detector quantum efficiency, which depends on incident
spectrum and can be calculated as follows:

2
SNRincident

DQE = 5 ,
SNRgetected
where SNRincigent and SNRgerecteq are relation for incident and detected spectra integrals respectively.

However, there is detector internal noise, that increases single pixel deviation, then the complete equation takes

the form:
S

SNR = ——,
JOR%+S
where S — the detector signal and o — the deviation which is formed by the detector internal noise.

In an attempt to get uniformity response for detector pixels one can use flat-field correction filter [1].
However, the more incident spectrum differs from that which was obtained at flat-field filter calibration, the
more pixel heterogeneity appears. As opposed to single pixel deviation, pixel heterogeneity is not affected by
averaging. In the current work, we offer to obtain a lot of frames for spectra which are close to real conditions in
order to separate single pixel deviation from matrix pixels heterogeneity.
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