O6J1ikoBa kKapTka HIJIKP

Jep>kaBHuM 06ikoBHi HOMep: 0215U002542
Jep>kaBHuH peecTpaniiinuii Homep: 0113U005174

Bigkpura

Dara peecrpamnii: 06-01-2016

1. ETaniy BUKOHAHHS

Homep erany: 3

HasBa eTamy: OHTI/IMiBaHiH YMOB CUHTE3Yy TEKCTYPOBAHUX aJIMa3HUX Hi,H,KIIa,HOK. BuroroBneHHs €KCIIEPUMEHTAJIbHUX 3p33KiB

JO3MMeTPiB i0Hi3yI040T0 BUIIPOMIHIOBAHHS Ta IPOBEeHHSI iX BUIIPOOOBYBAHHSI HA IIPUCKOPIOBAYAX €JIeKTPOHIB
IToyaTok etamy: 03-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: HanioHanbHMI HayKoBUiI IEeHTP "XapKiBChKuil Qisuko-rexnHiynmii incruryt" HAH Vkpaiau
Kop, € IPIIOY /IITH: 14312223

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Appeca: 61108, M. XapkiB, Bysl. AKaneMivHa, 1

Tesedon: (057) 335-65-61

E-mail: strelnitskij@kipt.kharkov.ua

Inme: kipt.kharkov.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hasga opranisanii: HanioHanbHUI HAyKOBUM IeHTP "XapKiBChbKuil PizuKko-TexHiuHnil iHCcTUTYT" HarjioHanpHOI akagemii Hayk
Ykpainu

Kog, €IPIIOY /IIIH: 14312223

Appeca: By AKafieMivHa, 1, M. XapkiB, XapKiBCbKU# p-H., XapKiBcbKa 0011., 61108, Ykpaina

MignmopsaxoBanicTe: HallioHanbHa akanemis Hayk YKpaiHu

Tenedon: 380573353530

Tenedon: 380573351688

E-mail: nsc@kipt.kharkov.ua

WWW: https:/ /www kipt.kharkov.ua/

4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IligcTaBa aJ1s1 mpoBeAeHHs POOiT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3NIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢inancyBaHHs: 2.3 - BUKOHaHHS pOOiT 3a iepKaBHUMM LIiIbOBUMU ITPOrpamMamu



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxTuynmii 06car GinancyBaHHA 3a 3BiTHHH eTam: 138 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

OTpuMaHHS TEKCTYPOBAHMX aJIMa3HMX [iJKJIAZOK [Ji1 BUTOTOBJIEHHSA JETEKTOPiB 10HI3ylOUMX BUIIPOMIHIOBaHb JJid

JO3MMETPUYHOrO CYITPOBOIKEHH pafiiallifiHUX Ta S€PHMAX TEXHOJIOTIN

Ha3zBa po6oTH (aHrJI)

Synthesis the textured diamond substrates for the production of radiation detectors for radiation dosimetry and support the
nuclear technology

Pedepar (yxp)

3BiT npo HIP: 35 c., puc.20, Tab. 6, 2 nocusnanHa. O6'eKT JOCTiIKEHHs - MeTo, ra3o(a3HOro XiMiYHOrO OCAIKEHHS aJIMa3HUX
MiAKIAOK [JI OEeTeKTOpiB, JNETEKTOpU iOHi3yI0o4yoro BUIIPOMIHIOBAaHHSI Ha OCHOBi a/JMa3sHMX MHiJKJIafoK. Mera po6otu -
BJJOCKOHAJIEHHS METO/iB BUTOTOBJIEHHSI TEKCTyPDOBAaHMX alIMa3HMX MiJKJIANOK i AETEKTOPIiB i0Hi3ylouOro BUIIPOMIHIOBaHHSI HA
OCHOBI aJIMa3HMX I[OJIKPUCTATIYHUX IIJIIBOK Ta 3aBEpIIEHHS BUIIPOOYyBaHb BUTOTOBJIEHMX [E€TEKTOPIB HAa MPUCKOPIOBAYi
€JIEKTPOHIB. MeToA, NOCIIi)KeHHsI -~ €KCIIEpUMEHTAaIbHE BUBUEHHS BIUIMBY METOZiB OOPOOKY MOBEPXHI KPEMHI€BUX MigKIAL0K Ha
JedeKTHICTh BUPOIIEHNK aJIMa3HUX IOKPUTTIB, BUBYEHHS BIUIMBY BCBOTO IPOLIECY BUTOTOBJIEHHS aJIMa3HUX MiJKJIANOK Ha iX
€JIEKTPUYHI XapaKTEPUCTUKU Ta BU3HAYEHHS XapaKTEPUCTUK CTBOPEHUX HA OCHOBi aJMa3HUX MiJKJIafoK [OETEeKTOpiB Ipu
BUITPOOYBAHHSX B IOJISIX €JIEKTPOHHOTO Ta raMa-BUINPOMIHIOBaHHS NPYCKOPIOBaYya €J1eKTPOHiB. [IpoBefeHa onTumisaliis XimivyHoi
00pOOKM MOBEPXHi KPEMHi€BUX MiIKIANOK [ BUIAJEHHS MOBEPXHEBOTrO Ae(EKTHOro IApy, SIKUIl yTBOPIOETbCS B PE3YJIbTATi
pizaHHs 11 mtidyBaHHS BUXiOHMX 3arOTOBOK. BUpOIyBaHHS aJlMa3HUX MOJIIKPUCTANiYHUAX TIOKPUTTIB B ONTUMi30BaHMX YMOBax Ha
MigKaaAKax 3 MOHOKPUCTaldy KPEMHIilo, sIKi BUTOTOBJIEHI 3a BiANpalbOBAaHOI CXEMOI 3 ONTHUMAJIBHOIO XiMiUHOK O0OGPOOKOIO
MOBepXHi, 3abe3nedye 100% BUXif aaMa3HUX MigKIanoK. AJIMa3Hi MiAKIafKyU B NapTii, OTpUMaHiil B ONTMMAaJIbHUX YMOBAaX, Majlu
3HAUEHHS BeJIMYMHU NUTOMOTrO onopy 3,7-1014 + 18% Om?cM, SKi, TPAaKTUYHO, He BUXOAWIN 32 BEJIMUMHY MOXUOKY ii BU3HAYEHHSI.
ToBuMHA aMa3HUX MigKIafoK Majia cepefHio BennyuHy 210 MKM i MOrJIa BifIpi3HSTUCS Bif, LIbOTO 3HAUEHHS He Oisble HiX Ha +
10%. 3a momnomMorolo pamialiifHo CTIMKOro KOPIyCOBaHOTO NeTeKTopa B KepaMiuyHOMY KOPIyCi IPOBeleHO BU3HAUYEeHHS Npodiio
PO3rOpPHYTOTO IyYKa €JIEKTPOHIB NIpucKopioBaya JIY-10. BusHayeHa aHajoOroBa 4yTJIMBICTb 6araTokaHaJIbHOTO KOOPAMHATHO-
YYTJIMBOTO AETEKTOpa B IOJISX €JEeKTPOHHOrO Ta TrajibMiBHOTO BUIIPOMiHIOBaHHS. [IpoBesieHO BUMIpIOBaHHS NPo@inio Mpsmoro
My4yKa €JIEKTPOHIB Ha BUXOZi IIPMCKOPIOBava €JIEKTPOHIB. 3a [OMOMOIOI0 [ETEKTOpa, SKUMI BXOIMB Yy CIIELiaJIbHO CTBOPEHY
CUCTEMY BUMIPIOBaHb, IPOBEAEHO Ge3MepEPBHUI OHJIAIiH MOHITOPUHT MIOTOKY rajibMiBHOTO BUIIPOMIHIOBAaHHS ITpUCKOpioBaya JIV-
10. JlerexTopu Ha ocHoBi CVD ajiMa3dy MOXyTb OYTH 3aCTOCOBAHi JJIs1 TEXHOJIOTIYHOI JO3UMETPIi €JIeKTPOHHOTrO Ta rajlbMiBHOTO
BUIIPOMIHIOBAHHS B Jiala3oHi 3HaYeHb MOTY>KHOCTI norauHeHoi no3u 3...2500 I'p/c, eHeprii esekTpoHiB i ramma-kBaHTiB 10...40

MeB npu BesmmuuHi pagianiiiHoro pecypcy He menuie ~107 I'p i Bmposamkeni B HIK "TTpuckopioBau” HHIJ XOTI. .
Pedepar (aHr1)

Scientific report: 35 p., pictures 20, table. 6, 2 references. Object of research - the method of gas-phase chemical vapor
deposition the diamond substrates for detectors, detectors of ionizing radiation based on diamond substrates. The aim of the
project is improving the methods of the diamond textured substrates synthesis and detectors of ionizing radiation based on
polycrystalline diamond films manufacturing and completion of detector tests on the electron accelerator. The method of
research is experimental study the influence of surface treatment of silicon wafers on defect structure of diamond coatings,
study the effect of the whole process of making the diamond wafers on their electrical properties and characterization of
diamond detectors under electronic and gamma irradiation on electron accelerator. Optimization of chemical treatment of the
surface of silicon wafers to remove defective surface layer that is formed during its cutting and polishing have been performed.
Growth of polycrystalline diamond coatings on the single crystal silicon substrates which have been prepared at optimized
conditions of chemical surface treatment, provides 100% yield of diamond substrates. Diamond substrate obtained in optimum



conditions have values of specific resistivity 3,7 0 1014 + 18% ohm ? cm, which practically did not go beyond the value of its error
determination. The thickness of the diamond substrate had an average size of 210 + 10% microns. With the help of radiation-
resistant detector which is placed in a ceramic housing it was conducted the profile of an electron beam of accelerator LU-10. It
was defined the analog sensitivity of the multichannel coordinate-sensitive detector in the fields of electron and deceleration
radiation. A direct measurement of the profile of the electron beam have been made at the output of an electron accelerator. It
was conducted the continuous online monitoring of deceleration radiation of electron accelerator LU-10 with the help of
multichannel diamond detector and a specially created system of measurements. Detectors based on CVD diamond substrates
can be used for technological dosimetry of electron and deceleration radiation in the range of values of absorbed dose rate 3 ...
2500 Gr / s, the energy of electrons and gamma-ray photons 10 ... 40 MeV at a value of radiation resource of diamond detector
at least ~ 107 Gr and such diamond detector was implemented in SRK "Accelerator" of NSC KIPT.

Inpexc YIK: 53, 539.1.074.5:679.826:539.23

Kopgu Temarnunux pyopuk HTI: 29.01.05
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiiii (yKp): MeToiKa OTPUMaHHS TEKCTYPOBAaHUX aJIMA3HUX ITiIKJIAOK /111 BUTOTOBJIEHHS IE€TEKTOPIB 10Hi3yI0unx

BUIIPOMIHIOBaHb /1714 JO3UMETPUYHOTO CYIPOBOKEHHS PafiallilHUX Ta SILE€PHUX TEXHOJIOTIN

HasBa npoaykuii (anri): Technique for deposition the textured diamond substrates for the production of radiation detectors
for radiation dosimetry and support of nuclear technology

OuiKkyBaHi pe3yJIbTaTH:
T'anyss 3acTocyBaHHS: BUPOOGHULITBO KOHTPOJILHO-BUMIipIOBa/IbHOI anlapaTypu

Onuc npoaykKuii (yKp): A7imMas Mae yHiKajbHy KOMOiHalli0 eseKTpodi3snYHIX XapaKTePUCTUK: BEJINKY MHUPUHY 3a00pOHEHOI 30HH,
BHCOKY €JIEKTPUYHY MIlJHICTb i IMTOMUH OI10i , a TAaKOX BEJIMKY €HEPTilo 3MillleHHS aToMa B KPUCTaIiYHil rparui. Lli B1acTuBOCTi
JI03BOJISIIOTh BUKOPMCTOBYBATH aJIMa3 y I€TEKTOPAX S[I€PHOTO, & TAKOXK PEHTTEHIBCHKOTO 11 6eTa-BUIIPOMiHIOBaHHS. JJOIaTKOBI
MO>KJIMBOCTI 3aCTOCYBaHHS ajiMa3a B PalioMeTpii 3'sIBUJIKCS Y 3B'I3KY 3 pO3POOKOIO TEXHOJIOTIi CUHTE3Y MOJIIKPUCTAIIYHIX
a7IMa3HUX IJIBOK i IJIACTUH HA OCHOBi MeToMly XiMiyHOro razogasHoro ocamxeHHs (Chemical Vapour Deposition - CVD). Lz
TEXHOJIOTisl MOKe 3a0€3Ie4nTH CepiliHe BUPOOHHULITBO AETEKTOPIB i3 3a7JlaHMMU XapaKTePUCTUKaMU. BUCOKOTEKCTYPOBaHi
MOJIIKPUCTAIYHI MiAKIAIKA MOXKYTb IO CBOIM BJIaCTUBOCTSIM HAOGIMKATUCS O MOHOKPUCTAIIYHUX, B pamKax jaHoi Temu Gyne
CTBOPEHO METOJUKY OTPUMMAaHHS TEKCTYPOBAHUX aJIMA3HUX MiJKJIaJOK JIJI1 BUTOTOBJIEHHS JE€TEKTOPIB iOHI3yI0UnX

BUIIPOMIiHIOBaHb.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Brupoeagskenns HTII: He BuposamkeHo

CTpoKH BIpOBaJKeHHs: OyIyTh BU3HAUEHI MiCJISl 3aKJII0UEHHS iHBECTULIITHOTO JOTOBOPY
Bupo6nuk npoaykuii: HHIIX®TI

CnoskuBavi npoaykuii: [TinnpeemcTsa B ranysi siiepHOi €eHepreTUKY Ta pafialiliHuX TeXHOJOTiN
IlepcnekTuBHI puHKHU: YKpaiHa, Kpainu €C

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepepadi npogykuii: CriiyibHe BUPOGHUIITBO

7. Biosriorpagiynuii onuc

1. V.E. Kutny, O.A. Opalev, A.A. Zakharchenko, A.V. Rybka, V.E. Strelnitsky, A.Eh. Tenishev, V.L. Uvarov, V.A. Shevchenko, I.N.
Shlyakhov. DEVELOPNENT AND STUDY OF CHARACTERISTICS OF STRIPPED DETECTORS ON THE BASIS OF CVD-DIAMOND.
XXIV International Workshop on Charged Particle Accelerators. September 21-25, 2015, National Science Center Kharkov
Institute of Physics and Technology. Kharkov, Ukraine. 2. Iu. Nasiekaa, V. Strelchuk, M. Boyko, V. Voevodin, A. Vierovkin, A.
Rybka, V. Kutniy, S. Dudnik, V. Gritsina, O. Opalev, V. Strel'nitskij. Raman and photoluminescence characterization of diamond



films for radiation detectors. Sensors and Actuators A: Physical. 223 (2015), P. 18-23.

8. 3BiTHa JOKyMeHTaMList

KisbKicTh CTOpPiHOK B 3BiTi: 35
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
BeproBkin Anapiit OsekciiioBnd
I'punyna Bacuis IBaHoBUY
Oynuuk CraniciaB ®enopoBuy
Komesuit KoctaHTuH IBaHOBUY
KyrHniit Bonogumup €BIOKMMOBAY
Hakoneunwnit JMUATpO BikTOpOBUY
Omnanes Osier AHaTONiOBUY
INuposkeHko Jlropmuna OnexciiBHa
[MTosipkoBa Caitsiana CeprifioBHa
Pemernsak OneHa MukosaiBHa
Pubka Onexcanap Bikroposuy
CrpenpHuLbpKUi Bonogumup €BreHinoBny
YBapoB BaueciiaB JlaBpeHTiioBUY
Yeunna MapuHa BikropiBHa

[Insgxos Inng MukonaeBu4

KepiBHHK opraHi3ariii:
Hekimonos IBaH MaTgiiioBUY
KepiBHHKHU po6OTH:

CrpenbHulpKUil Bonogumup €sreniitosuy (4. ¢.-M. H., C.H.C.)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpyenko T.A.



