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29.30.KV
HIGH COUNT RATE DIGITAL CDTE PHOTON-COUNTING X-RAY
DETECTOR AND ITS APPLICATION FOR PHOTON-COUNTING CT

DI Toru Aoki, D ’Z)Akifumi Koike, D3 Volodymyr Gnatyuk,
DResearch Institute of Electronics, Shizuoka University, Hamamatsu, Japan,
Y ANSeeN Inc., Hamamatsu, Japan,
V. Ye. Lashkaryov Institute of Semiconductor Physics of the NAS of Ukraine, Kyiv, Ukraine

CdTe photon counting type detector has good properties for practical
nondestructive CT inspection system for example, room temperature operation,
energy discrimination, high contrast imaging in hard X-ray and so on, but the
maximum count rate is too low to practical use. We have also reported energy
discriminated X-ray CT system by using 64pixel CdTe line sensor with 5-thresholds
energy discrimination levels, and obtaining the effective-atomic number and electron
density mapping cross-sectional image. These detectors can detect X-ray spectrum
with using conventional X-ray source (tube), and make the photon counting X-ray CT
(PC-XCT) system. The PC-XCT can reduce radioactive exposure and take high-
contrasted images in the application of medicine, and material distinguished images
in various applications. We developed high count rate (up to 600kcps with 10keV
energy resolution within 50-250keV range) X-ray spectrometer, ANS-XDS0001 for
practical application. The obtained spectra of X-ray tube show same spectra shape is
obtained up to 600kcps.

In this paper, we have developed 1st generation X-ray CT system for understand
the energy discriminated tomogram with a faithful system to principle by using high
count rate CdTe X-ray spectrometer using digital signal processing and new
algorithm. We obtained projection data at 300kcps with full (2048 ch) energy
spectrum by 200mS/point. A example of the taken image is a penetration image of
mobile phone circuit board, and the color shows estimated effective-atomic number
with has a high contrast property. We can change energy band for tomogram freely
after taking the projection data for finding suitable threshold of energy for each
materials.

Keywords: X-rays, CdTe, Photon counting, CT.
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VK 543.27.08
CTAHOBJIEHHA I PO3BUTOK KA®EJ[P1 HAYKOBUX, AHAJIITUYHUX TA
EKOJIOITTYHUX ITPUITAIB I CUCTEM

1),2 . Doy 2 2 . . 1 .. .
2 Nawkoscwkuii O.A.,  Mixeesa 171, ¥ Iopes B.A., ? Hpumicvkuii B.IT,, 34T "Bceykpaincokutl
. . 2 . o . o«
HII ananimuunozo npunadobyoysanna" (3AT "Vkpananim"),  Hayionanonuii mexuiunuil
nisepcumem Ykpainu "Kuiscokuti nonimexniunuii incmumym'”, m. Kuis, Ykpaina
YHieep “ Y P

AHaJIITHYHE MPUIIAT00yIyBaHHS — II€ CTBOPCHHS 1 BUPOOHHUIITBO TEXHIYHUX
3ac001B [ BU3HAYEHHSI CTPYKTYpPHU, BMICTY, CKJIaJy Ta BJIIACTHUBOCTEH PEYOBUH 3
BUKOPUCTAHHAM pI3HUX (I3UYHUX, XIMIYHUX 1 (Pi3UKO-XIMIYHUX MeTomiB. Sk
CaMOCTIiiHa Tay3b HAyKH 1 TEXHIKM aHAIITHYHE MPUIaI00yIyBaHHS BH3HAYWIOCH 1
HaOyJI0 OypXJIMBOTO PO3BUTKY y 60-poKax MUHYJIOTO CTOJITTA. 3a PIICHHSIM Y Psiay
CPCP B 1969 pomi Oymno ctBopeHo Bcecoro3Huii HayKOBO-AOCTIAHUN 1HCTHUTYT
anamitnyaoro npunanodynysanas (BH/IAII), skomy Oyio nopy4eHO BHKOHYBAaTH
pOJIb TOJIOBHOI HAyKOBOI opraHizamii Ay 00’€lHaHHS HAyKOBOIO NOTEHLIaly Ta
KOOpAMHAIII  HAyKOBO-TEXHIYHOI  [JISJIBHOCTI B Taly3l  aHAJIITUYHOTO
npwianodynysanus. BHJIIAII Oyno crtBopeHo Ha 6a31 KuiBCbKOro I1HCTUTYTY
aBTOMATUKU 1 TOMY HOTO HAayKOBUM SIAPOM CTaldM BU€H1 ((Pi3UKH, XIMIKH, ONTHUKH,
MEXaHIKH, €JIEKTPOHUKH), sIKI OyJu (PaxiBISIMU CBO€I CIOPaBH 1 MalM OararopiuHHi
JTIOCB1JT pO3pOOKH HOBOI aHAJIITUYHOT TEXHIKH.

Ha To#i wac »xomHuii BUWINMK HaBUYaJbHUM 3aKia] HE TOTyBaB (axiBIiB 3
aHAJTITUYHOTO Npuiano0yayBaHHs. BuHuKIa HarajapHa MOTpeda y MiArOTOBIN TaKUX
kanapiB. 3a ixiniatusoro BHJIAII ta mpunagoOyaiBHoro dakynbsTeTy KuiBchbkoro
nonitexuiyHoro iHcTuTyTy (KIII) 6yno 3acuoBano pimennsm Buenoi pagu KIII Bix
6 mrororo 1989 poky 1 Hakazom Ne 32-1 Big 22 Gepesns 1989 poky pexropa KIII Ha
npunanodyaiBuomy ¢akynpreri KIII kxadenpy HaykoBoro Tta aHalIITUYHOTO
npunago0yayBaHHs, sika B 1996 poui oTpumye HOBY Ha3By — "HaykoBi, aHamiTHuHI
Ta ekosoriuni mpwiagu 1 cuctemu". Kadenpa moumHae BHUMycKaTH iHXKEHEPIB-
SJICKTPOHIKIB 3 3a3HAaueHOi cremaabHOCTi. B Ha3Bi kadempu Oyiia akiieHTOBaHA
HapocTaioua rijo0aigbHa MpoOjeMa €eKOJIOTii, BUPIMICHHS $KOi HEMOXJuBe 0e€3
¢daxiBLiB, 110 BMIIOTh PO3POOJIATH Cy4YacHI MPUIAAU E€KOJIOTIYHOTO MOHITOPUHTY
IIMPOKOIO CIEKTPY, CTBOPIOBATH Ha iX 0a3i aBTOMAaTHU30BaHI CUCTEMHU E€KOJIOTTYHOTO
MOHITOPHUHTY Ta TparfoBaTu 3 HUMHU. 3 2011 poxy miaroToBka ¢axiBiiiB MPOBaIUTHCS
3a crernianbHicTio "[Ipunaau Ta CUCTEMH €KOJIOTTYHOTO MOHITOPUHTY".

3a 23 poku Ha kadeapi miaArororiaeHo 85 marictpiB, 640 cmemiamicTiB 1 765
OakanaBpiB. CTyAeHTChbKa MOJOJb, AaCHipaHTH MPOXOJATh MPAKTUYHI 3aHSATTS,
CcTaXyBaHHsS B HaykoBux jaboparopisix BH/IIAII (ma nanuit vac 3AT "Ykpanamit").
[TpoBinHi ¢axiBmi 1HCTUTYTY BHKJIQJalOTh Ha 3a3HauyeHIM Kadeapl AUCIUILIIHUA 3
IPOEKTYBaHHS AHAIITUYHUX MPWIAAIB, 13 3arajbHOi €KOJIOTil, METPOJOrTYHUX
3ac001B aHAIITUYHUX BUMIPIOBAHb Ta 1HIIMX AUCIUIUIIH, € HAYKOBUMH KEPIBHUKAMMU
JUIIJIOMHUX MPOEKTIB Ta MariCTepChKUX pooiT.

KitouoBi cioBa: ananmiTuuHe npuiiao0yryBaHHs, Kadeapa, eKoIoris, MOHITOPHUHT.
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615.849.112 Kv

LIFE IN THE FUNDAMENTAL NOTIONS
OF THE PHYSICS OF THE ALIVE

Sit’ko S.P., The Institute of the Physics of the Alive by the International Charity Fond
of Sergiy Sit ko, Kyiv, Ukraine

In the notions of the physics of the alive the self-functioning living objects are the
entirety quantum-mechanical systems occupied the fourth step of the quantum ladder
of nature - after nuclear, atomic and molecular ones (the Weisskopf’s classification
[1]). The self-consistent potentials of living objects, ensuring the quantum-
mechanical scenario of the life, are realized in accordance with a genome as the
coherent eigenfields in mm-range of electromagnetic waves. Such a fields —
electromagnetic models of the alive (specificly human being) due to force of
coherence possess of the superstability, which permits them to check and maintain
the retranslation of genome on organism permanently through the standard
mechanisms of biochemical heredity.

The stability of organisms in the variable environment (temperature, pressure,
humidity and so on) is achieved in nature by existence in the superconductivity (due
to coherence) electromagnetic, framework of the alive the “normal threads”
(trajectories of Poincare’s limit eyeles — Chinese meridians), ensuring the
superconductivity just the second type [2]. The diseases which cannot be overcomed
by organism itself arise exclusively through the deformation of self-consistent
potential which retranslates the genome, i.e. by meants of creation of metastable
states. Elimination of these states, realized by solitary quanta with using of methods
of nuclear, atomic and molecular spectroscopy, is ensured with the technologies of
the quantum medicine.

As a result the sciences about the alive — and, in the first place, biology and
medicine — have being received the possibility to become the fundamental sciences.

Keywords: physics of the alive, quantum medicine, synergetics, quantum
mechanics, fundamental entity of life, Weisskopf’s quantum ladder of nature, limit

sycles of Poincare, the nature of Chinese meridians and points of acupuncture.
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