O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0223U000849

Jep>kaBHUH peecTpaniliHuI HOMeP: 0121U109166

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpaunii: 20-01-2023

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: Po3poGka cucTem KUBJIEHHs [ij1s1 JIiHii TPAHCIIOPTYBAHHS ITy4Ka 3 IHXeKTOpa [0 MPUCKOPIOBaYa
POS-4. Po3po6ka BaKyyMHOI KamepH [J1s1 OIPOMiHEHHS 3pa3KiB KOHCTPYKLIMHUX MaTepiasliB iOHaMU TeJtiio 3
eHeprieio 120 keB. YncioBe Mofe1i0BaHHS 3aJIAraHHs reJiiio, IOUIKOAKyBaHOCTi, ioHi3aljl i 30ymkeHHsI POHOHIB y
Marepiajax siilepHO-eHepreTMYHUX yCTaHOBOK. O6pOo0OKa pe3ysbTaTiB po3paxyHKiB i BUGip MaTepiaiB 1jist
DOCIiIPKEHHS pafialiliHUX XapaKTePUCTHK I1iCJIst OIIPOMIHEHHS Ha JIiHITHOMY [IPUCKOPIOBadi 10HIB resiio.
OpepsKaHHS IIPOCTOPOBUX PO3IOiJIB BTOPMHHUX YACTUHOK B IIPOTSKHIN YPaHOBI MilllEH], Ka OIIPOMIHIOETbCA
pPeNATUBICTCHKUMU siipaMu. JlocTiIKeHHs i0Hi3alifiHUX BTpaT eHeprii mpotoHamu 3 eHeprieto 50 I'eB y mapi
KPEMHIIO 3 [IJJABHO 3MiHIOBAHOIO [0 1 CM TOBIIMHO. JJOCTiIPKEHHS BIACTUBOCTEN IT'€30€JIEKTPUYHOTO

IIPUCKOPIOBAYa, NOOYJ0BAHOTO HA KBAPLIOBOMY KPUIITAJI.
IToyaToK eramy: 01.2022
3aKkiH4YeHHs eTamy: 12.2022

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BIT
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LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHOi akagemii Hayk Ykpainu

Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0641, 61108, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380573353530, 380573351688, 380573356425
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimKeHHs, po3pobKa Ta ONTUMi3allis JIiHIHMX IPUCKOPIOBaUiB iOHIB (HA OCHOBI 3MiHHO-(Pa30BOro POKYCyBaHHS
Ta H-pe3oHnarTopis) 11 eHepreTrky, sinepHoi Pi3vKy i pagialifiHUX TeXHOJIOTIN. [JoCTIiIKeHHs Ta 3aCTOCYBAHHS

[epeXifHOro, NapaMeTPUYHOrO i XapaKTEPUCTUYHOTO PEHTIEHIBCLKUX BUIIPOMiHIOBaHb

Ha3zBa po6oTH aHTIJIilICbKOIO:

Investigation, development and optimization of linear ion accelerators (based on alternating phase focusing and H-
resonators) for power engineering, nuclear physics and radiation technologies. Research and application of
transient, parametric and characteristic X-ray radiation

Pedepat ykpaiHCbKOIO:

Merta po60Tu - po3po6Ka NPUCKOPIOBAUIB i IX BUKOPUCTAaHHS Y aTOMHIl i TepMOsiiepHill eHepreTuli. Po3paxoBaHo
koediuientu posnuneHHs (KP) oy W i crani EI-993, npu ix onpomiHeHHi myykamu ioHiB resito ripu eHeprii 120 keB
i4 MeB. KP W BU3Ha4ya€eTbCs1 OCHOBHUM eJIeMeHTOM - W, 3MICT SIKOro y IoCiiKeHux 3paskax = 99,5%. KP crai EI -
993 BU3HAYaA€THCS 3J1i30M Ta XPOMOM, BMICT SIKOT0 12%. Po3paxoBaHi po@ii 3assraHHs resiiio, IOMKOIKYBaHOCTI,
ionizauii i 36ympKkeHHs poHOHIB y W Ta EI-993. JlocimpkeHO CIIEKTPU i IPOCTOPOBUI PO3MOIij BTOPUHHUX YaCTUHOK
y MillleHi 3 IPUPOJHOro ypaHa IpH ii OIpOMiHEeHHi IydkaMy [IPOTOHIB, IEUTPOHIB i Byryeno. ExciepuMeHTanbHi
IAHHI IOPiBHSHO 3 po3paxyHkamu (kogu Geant4 i MARSI15). HaBefeHO pe3yJibTaTH €KCIIEPUMEHTIB 3 i0Hi3aliiHuX
BTpaT €HEPTil IPOTOHIB Y 30iITHEHOMY LIapi KPEMHIEBOTO AETEKTOPA, TOBIIMHA SIKOTO IJIaBHO PEryJIoBaacs y
nianasoHi Bix 0,3 7o 10 MM. EkcieprumeHTH MiITBEPAKYIOTh CIIPAaBEAJIUBICTE TEOPii JIaH#ay 3 ypaxyBaHHSIM HIyMY
CIIEKTPOMETPY, aji€ €EKCIIEPUMEHTAJIbHA IINPHUHA HiKy ﬂaHnay CUCTEMATHUYHO IIEPEBUIIYE PO3PAXYHKOBY.
JocnimKeHo I'e30€IeKTPUYHUI MPUCKOPIOBAY, 10 MOOYA0BAHO Ha KPUCTAJIaX KBapLy Y SKOCTi IT'€30€JI€KTPUIHUX
eJsieMeHTiB. [I0Ka3aHO eKCIIEPUMEHTANBHO, 10 €(PEKTUBHICTb TAKOTO IIPUCKOPIOBAYa CUJIbHO 3aJIEXKUATD BiJ EMHOCTI
Ir'e30eJieKTpUKa. [T'e30e1eKTpuYHMI IPUCKOPIOBaY NI06YJ0BAaHUI Ha IT'€30€JIEKTPUKY 3 BEJIMKOIO EMHICTIO Jjae
6inbIINMI 3aps]l BUCOKOBOJIbTHOTO €JIEKTPOJY Ta 3abe3nedye 6iblly e(eKTUBHICTb IpUcKopioBada. Po3pobieHo
COJIEHOI, AJ1s1 JIiHil TPaHCIIOPTYBaHHS I1y4Ka iOHIB reJito Bif imkekTopa (120 keB) mo npuckoprosada POS-4 (4 MeB),
JI0r0 CUCTEMM >KMBJIEHHS, a TAKOK KaMEPU [J151 OIIPOMiHEHHS 3pa3KiB KOHCTPYKLIMHMX MaTepiasiB ioHaMu restiio 3
eneprier 120 keB. Kamepa 1151 OIIPOMiHEHHS i COJIEHOIN, TO3BOJISATh Y AEKiJIbKA Pa3 MiIHATH CTPYM iOHIB reJIiio Ha

OINPOMIHIOBAHUX MIIIEHSIX.

Pedepar aHIJIiHCBKOIO:

The purpose of the work is the development of accelerators and their use in atomic and thermonuclear energy.
The sputtering yields (SY) were calculated for W and EI-993 steel when they were irradiated with helium ion
beams at energies of 120 keV and 4 MeV. SY for W is determined by main element - W, the content of which in
studied samples is = 99.5%. SY of steel EI - 993 is determined by iron and chromium, the content of which is 12%. It
was calculated spatial profiles of helium deposition, damage, ionization, and phonon excitation in W and EI-993.
The spectra and spatial distribution of secondary particles in a target made of natural uranium during its
irradiation with beams of protons, deuterons, and carbon were studied. Experimental data compared with
calculations (Geant4 and MARSI5 codes). The results of experiments on ionization energy loss of protons in the
depleted layer of a silicon detector, the thickness of which was smoothly adjusted in the range from 0.3 to 10 mm,
are presented. Experiments confirm the validity of the Landau theory, taking into account the noise of the
spectrometer, but the experimental width of the Landau peak systematically exceeds the calculated one. A
piezoelectric accelerator built on quartz crystals as piezoelectric elements was studied. It has been shown
experimentally that efficiency of such an accelerator strongly depends on the capacitance of the piezoelectric
element. The piezoelectric accelerator is built on piezoelectrics with a large capacity, giving a higher charge to
high-voltage electrode and providing a higher efficiency of the accelerator. A solenoid was developed for the



helium ion beam transportation line from the injector (120 keV) to the POS-4 accelerator (4 MeV), its power supply
system, as well as a camera for irradiating samples of structural materials with helium ions with an energy of 120
keV. The irradiation chamber and solenoid will allow several times the current of helium ions on the irradiated
targets.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: [IprckoproBadi iOHiB i ix 3aCTOCYBaHHS y aTOMHIi | TEpMOSIIEPHIil eHepreTuii
Ha3zpa HTII aHrsiicbKOIO: lon accelerators and their application in atomic and thermonuclear energy
HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'asmy3b 3acToCyBaHHS: [locimKeHHs Ta pO3POOKHU B rajysi IpUpoAHNYMX Hayk (73.10.10.0)
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Pospo6eno yHikanbHi (Kpaiie 3apy6ikKHUX aHAJIOTiB) IPUCKOPIOBaYi i0HIB, HA OCHOBI 3MiHHO-
dazoBoro QpoxycyBaHHs i H-pe3oHaTopiB, sIKi BAKOPUCTOBYIOTBCS 1J1SI JOCJIiIKEHHSI [1I0BEIiHKY KOHCTPYKIIMHUX
MarepiaiB MiJ] BIVIMBOM i0Hi3yl0uMX BUIIPOMiHIOBaHb. OTpUMaHi pe3yJibTaTu MOXYTb OYTH 3aCTOCOBAHI y aTOMHIH i
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HaBKOJIMIIHLOTO cepenoBulla, EKoHOMIA eHepropecypcis, EKOHOMIiS Marepiatis, ITosinieHHs SKOCTi )KUTTS Ta
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