BIAI'YK
odiniitHoro ononenTa Anyninkina Jimurpa Baaaienosn4a, 1oxkropa Gisnko-MareMaTHYHAX
HaYK, CTAPIIOro HayKOBOI0 CHiBpoOiTHNKA, NPOBIIHOI0 HAYKOBOIO CiBPOOiTHNKA Binginy
Teopii sapa i kBaHTOBOI Teopii moJist IHcTUTyTY Teoperu4yHoi ¢pisukn im. M.M. Boroaio6osa
HAH Ykpainu Ha aucepTaniiiny po6ory I(MnTpieBa Mukutu CepriiioBuua
“Onuc CHrHAJIIB MHAPOKUX BAKKUX PE30HAHCIB METOAAaMH €()EeKTHBHUX JIarpaHXiaHiB”,
TI0/1aHO1 Ha 3M00YTTS HAYKOBO-OCBITHBOTO CTYIEHS AOKTOpa ¢inocodii

10 Ipupoxuudi Hayku (104 Pi3uka Ta acTpOHOMIAN)

Ile nucepraiiiiHe MOCHIIPKEHHS 30CEpPEPKEHE Ha TMONIYKY CUTHAIB HOBHX MAaCHBHHX
€IEMCHTApPHUX YaCTHHOK, 1Mo He Hamexars g0 CranpaprHoi momeni (CM), Ta ix omucy 3a
ZIOTIOMOTOI0 MeTOfiB eheKTUBHOI Teopii mois. Y NOCHiIKEHHI IPOJEMOHCTPOBAHO, IO iCHYIOThH
cueHapii Mozeneii HOBOi (Gi3WKH, € Cy4acHi METOOW HIPSMOrO IOLIYKY HOBHUX PE30HAHCIB HE
MOXyTh OyTn 3actocoBaHi. Lli cmenHapii AeTanbHO PO3NIAHYTI B poOOTI Ta MpOaHali30BaHi iXHI
XapaKTepUCTHKH. 30KpeMa, Ha MpUKIazi y3aranbHeHoi mozeni IOkaBu mokasaHo, IO KOJIM Maca
HOBOT YaCTHMHKH 3HaYyHO TepeBUInye Macy noiiB CM, ii pe3oHanc Moxe OyTH HaATO MHPOKUM JUIs
BUSBIICHHS 4epe3 MpsMuid momryk. Takuii cueHapid € ogHMM i3 MpPOBIAHUX Yy CydacHiil ¢i3uii
BHCOKMX eHepriif. Jlami y poOoTi po3mIsgaeTsCsi 3aCTOCOBHICTH OIKCY CHUTHANIB MaCHBHHX
9acTUHOK 32 MexaMu CM 3a gomomororo edexTuBHUX JarpanxkianiB (EJI) y xkonTekcTi HenmpsamMux
METOJiB MOIIYKY nuX curHamiB. Ha mpuxmani Tiei x y3aranpHeHoi mozeni FOkaBu noseneHo, Im1o
EJI He MoxyTp OyTH BHKOpHCTaHI Ui HaONMKEHOTO ONWCY BIUIMBY MACHBHHX IIOJIB Ha
HU3BKOGHEPTeTHYHY IUHAMIKy JIETKHX YacTHHOK, SIKIIO KOHCTaHTH B3a€MOJil OCTaHHIX 3HAYHi.
ABTOp CTBEpIKYE IO Yy TAKMX YMOBax BHECKH pafiallifHUX TOMPABOK BiJ B3a€MOJIH 3 JIETKUMH
MOJSIMH € CYyTTEBHMH IMOpPIBHAHO 3 BHeckaMu edexTuBHuX BepmunH EJI. Hapemri, y mucepramii
00YHCIIeHO YacTHHY HHU3bKoeHepreTuuHoro EJI omHiel 3 HaiiBimoMimmx Momeneid HOBOI (i3uKu —
Mozeni 3 aBoma XxirrciBcbkumu gyoneramu (2HDM). IlokaszaHo, mo HaBiTh 32 YMOBH BiIIiIEHHS
BaXKHX CKaJIPHUX TMOJiB, nepeabauenux 2HDM, HOBy ¢i3MKy MOXHa BHUSBUTH B Cy4acHHUX
eKCIEPUMEHTaX Ha MpHCKOproBadax. CTBEPMIKYETHCS, IO IS IBOTO IPH EHEPrisfiX MOpsIKy Mac
craniB CM HeoOXiJHO BUMIpATH IapaMeTpU NOTEHLIaTy Ta IupuHy posnany y CP-HenapHi cranu
ckangpuoro mons h macoro 125 TeB, Buseiaenoro y 2012 p. ma LHC. O6rpynrosano, mo
obMexenHs1 Ha mapamerpu 2HDM MoXHa 3 BHCOKOIO TOYHICTIO BU3HAYHTH 3 BEIMYHHHU IEPEPi3y
HapOJUKEHHS map 4yacTUHOK h B excniepumenrax Ha LHC.

Jucepranis HamucaHa HAa TeMY, aKTyaJbHY B KOHTEKCTi cy4acHOi (i3MmkM BHCOKHX
enepriii. Binomo, mo CM He MOXXe MOSCHHUTH JEAKI MPUPOMAHI SBUIIA, TaKi AK CIOCTEpEeKyBaHa

aCI/IMCTpiH MIXK PE€YIOBHUHOIO Ta aHTHPECYOBHHOI), TOXOPKCHHS MacC HCfITpPIHO, a TaKOX BJIACTHBOCTI



Ta CKJIaJx TeMHOi Marepii. /i po3B'a3aHHA IuX MUTaHb Oyno 3ampomoHoBaHo posmuput CM 3a
paxyHOK nonarkoBux mojiB. Ilomyk HOBMX 4YacTMHOK 3a MexamMu CM € 4YacTHHOK HayKOBHX
nporpaM 6ararbox Kosaboparliii Ta JOCTITHHIBKUX YCTAHOB, i BUSABJIEHHS TaKol YACTHHKH Aal0 6
3MOTI'y OTPHMAaTH HOBI1 3HaHHS IPO NMPUPOAY PEIOBHHHU y BeecBiTi Ta B3aemonii B Hil.

V cBoili poboOTi aBTOp 3aCTOCYBaB 3arajIbHONPHHHSATI METOAH KBAHTOBOI TEOPIi MO, AKi €
aKTyallbHUMH T2 BUKOPHMCTOBYIOTHCH B 0ararboX Cy4aCHHMX JOCIHIIDKEHHSX B KOHTEKCTI MOIIYKY
HOBOI (i3uku. BapTo TakoXX BiI3HAYUTH BUKOPHUCTAHHS CYYaCHMX MaT€MAaTW4HHX IaKeTiB Ta iX

PO3LIMPEHB, AKi CHEiaIbHO po3pobieHi A 004rnciIeHs y Qi3uLi BHCOKUX €HEPTIH.

Huceprauis CKJIaa€ThCsl 3 aHOTAIii, BCTYMY, YOTHPHOX PO3IiTiB Ta BHUCHOBKIB, CIHCKY
niteparypu 3i 102 mxepen, 30 pucyHkiB Ta 9 Tabmuub. KoxeH posain mucepramii MicTHTL BCTyT,
BHCHOBKH Ta OOTOBOPEHHSI OTPUMAHUX Y PO3iNi pe3ybTaTiB.

V Posxini 1 posnoBinaeTsest npo mois ta B3aeMoxii CrawpaptHoi Moxeni. B mil yactusi
JMCepTallii HAaBOIUTHCS CydacHE IIOSCHEHHS TIIOXO[DKeHHS Macu (EPMIOHIB Ta YacTHHOK-
IEpEHOCHHKIB cnabkoi B3aemomii. Takox KOPOTKO OOrOBOPIOIOTHCS BIIACTHBOCTI CEKTOPY CHIJILHOT
B3a€EMOLIII.

Y Posmimi 2 aBrop AucepTamii po3mIAjac CcueHapii HOBOI ()i3MKH 3 BHKOPHCTAHHAM
y3aranbHeHoi momem IOkaBh. ¥V IUX clHeHapifiX METOOW MpPSMOIO MOIIYKY HOBHUX YacCTHHOK
BUSBIIAIOTECA Hee(eKTUBHUMHU. [IpHYMHOIO LBOTO € Te, IO UIMPUHA PE30HAHCY HOBOI YaCTUHKH
Moxe OyTH BeTHKOI0 abo BHECOK iHTepdepeHIil B mepepisi peakuii nepeBuIlye BHECOK PE3OHAHCY
1i€i HOBOI YacTMHKH. BaIMBUM pe3ynbTaToM LBOTO PO3MILY € iHTEpBAIM 3HAYEHb MapaMeTpiB
PO3IMIMPEHOT MOAENI, y AKAX METONH MPSAMOTO MOUIYKY HE3aCTOCOBHI. ABTOp IIOKa3as, IO I
TaKMX CLEHapiiB XapaKTepHHUH MaJUi KyT 3MIIIyBaHHs MiX MMOJAMH BiJIOMHX 1 HOBHX YaCTHHOK, II[O
Y3TOIKYETbCSA 3 CyYaCHHMH €KCIIEDHMEHTATbHHMH JaHHMH. Y [bOMY KOHTEKCTI pPOOHTBHCH
BHCHOBOK, I[[0 CHTHAJI HOBOi YaCTUHKM HE MOXKe OyTH BHMABJICHHH METOJAaMHU On-resonance moryky,
1 ToMy HEOOXiHO BUKOPHCTOBYBATH HEHPAMi METOIH, Taki sSIK Meromu epeKTHBHOI Teopii moJs.
ABTOp TIPOIIOHYE ONUCYBAaTH HU3bKOCHEPTETHYHI CHTHAIA HOBUX BA)XKHMX YaCTHHOK 33 JIOITOMOTOIO
eexTUBHUX JTarpaHKiaHiB. |

B Posuimi 3 posmiamaeThcs 3acTOCYBaHHA e(EKTHBHOI Teopii MOJS A OmMCY

HHM3BKOEHEPTETUYHOI JUHAMIKU MOJIB MPU BIAIICIUIEHHI BAXKKOI YaCTHHKH B y3aram:HeHi171 MozeIi
FOkaBu. ABrop mokasye, mo BuKopucTanHs EJI € MOXIHMBHM JMINEe 3a YMOBH, IIO pajialiiHi
TIOTIPaBKH BiJ] JIETKOTO CEKTOPY PO3IIMPEHOi MOzeli € MauMu. 30Kpema, IONpPaBKa 0 MACH BaXKKOI
YaCTUHKY T4 OJHOINETILOBE 3MillyBAHHA Li€l YaCTWHKU 3 JIETKUMH IIOJSIMHM MAlOTh OyTH MaluMuU
TIOPiBHAHO i3 BHECKOM edekTHBHUX BepuinH EJI. B iHmomy pasi pamianiiini mompaBku HeoOXigHO

BPaxOBYBaTH pa3oM i3 epexTuBHMMH BepmuHaMu. 1le, onHak, He nepenbadeno B edexTHBHIl Teopii



3 HmspkoeHepreruunuM EJI. Ile BaxmuBMi HOBHH pe3ynbrar aBropa. Y ILBOMY DPO3JUII TaKOX
HABOIATHCS YMOBH, 3a SKHX METIHOBI MMONPaBKH € MAIUMH, L0 J03BOJIs€ 3acrocoByBaru EJI mns
100YI0BH CIIOCTEPEKYBAaHMX BEJINYHH B EKCIIEPUMEHTAX.

V Po3spini 4 po3misaacTbCsl HU3bKOSHEPreTHYHA e(heKTUBHA TEOpis MO Ul MOAENI 3 ABOMA
rirrciBcekumu ayoneramu (2HDM) 3i cnabkum nopymenHam CP-naprocTi. Lig Monens nependagae
ICHYBaHHS II'ITH MaCHBHHX CKIAPHUX OO030HIB, 3 SAKHX YOTHPH BIJIIEIUTIOIOTHCA MPU HU3BKUX
eHeprisx, a m'atuit 6030H h mae Macy 125 I'eB i BiAnoBizae yacTHHII, BHsABIEHIH Ha Bemukomy
rafipoHHOMy Kojaimepi y 2012 poui. Y mucepramii Oynm OTpuMaHi SIBHI BHpa3d Ul BEpPIIHH
edextrBHOT B3aemonii Mixk ¢pepmionamu CM i nmonem h, Ta mociimkeHO (EeHOMEHOIOTIYHI HACHi KU
X B3aeMofii. el pesyapTaT BaXIIMBHN IS 3a7adi MOIIYKY Ba)KKUX CKASIPHUX OO30HIB Ta €
HOBHM. ABTOp MPOITOHYE METOAU MEPEBIPKH 3aCTOCOBHOCTI ofHOAyOneTHOi CM, 30KpeMa, HIISIXOM
BUMIpIOBaHHs IapaMeTpiB MOTEHIiany ckaaspHoro moss h, mwmpunn posmany h y CP-nemapsi
CTaHW, Ta mepepizy HapomkeHnHs nBox h B ekcriepumenTax Ha LHC. Xoua pmeski 3 IUX BHCHOBKIB
B)KE HABOIAITHCA B JITEparTypi iHIIMMHU aBTOPaMH, y JUCEpTallii BOHH BUIIJIMBAIOTh O€30CEPENHBO 3
EJI momeni. Takok 0GroBopro€eTbest 3acTocoBHiCTh oTpuManoro EJI mis 2HDM 3 BpaxyBaHHAM
00MeXeHb, OMHCAHHUX Y MOTEPETHHOMY PO3IUI.

IpoanaizyeMo OTpHUMaHi B AWCEpTallii pe3ylIbTaTy.

Cryninb 0OIPYHTOBAaHOCTI HAyKOBHX I0JIOKEHb i BHCHOBKIB, C()OPMYJbOBAHHUX Y
aucepTauii.

OtpumaHni aBTOpoM pe3ynbTard 0a3yroThcs Ha (PI3MYHO OOIPYHTOBAHHX HAOIMMKEHHAX Ta
HayKoBMX (DaKTaX, MiATBEPUKEHHX EKCIEPHMEHTATBHUMH JaHUMH. MeToiH, BUKOPHCTaHi Yy
JOCII/DKEHHI, IMIMPOKO BXXKHMBaHI B HAyKOBIH JITEparypi Ta € HEBiA'€MHOI0 YaCTHHOIO Cy4YacHOI
KBaHTOBOI Teopii mouist Ta Gi3MKH eJIeMEHTapHUX YaCTHHOK. Y MPOIEC CBOTNO AOCIIUKEHHS aBTOP
KPHTHYHO OI[iHIOE €(eKTUBHICTh JESIKHX METOMIB, TAKHX SK METOA IPSMOIO MOIIYKY pPE30HAHCIB,
HaOMMKEHHS BY3bKOTO PE30HAHCY Ta METOA HU3bKOEHEPreTHYHOTO e(EKTHBHOIO JarpaHxiany.
ABTOp TaKOX BH3HAYa€ CleHapii HOBOI (i3uKH, € LI METOOW HEMpPUAATHI Ui OIKMCY CUTHAJIB
HOBHX 4YaCTHHOK. Ile CTaHOBHWTh HAyKOBY HOBH3HY Ta 3HAdyNIiCTh JAHOTO nncepTauiﬁHoro
JIOCJTi/DKEHHS.

Hosusna. .

JlucepTaliis MiCTUTh BaroMi HOBi HaykoBi pesynbratd. [lo-mepiie, aBTOp BHEpIIE YiTKO
BHU3HAYMB CIIEHApii HOBOT (i3MKH, B SKHX METOIU MPSIMOTO MOIIYKY HOBUX YaCTUHOK HEE(EKTHBHI.
Kpim Toro, 6yito BCTaHOBJIEHO BaXKJIMBI Ta paHilIe HEBIJOMI 0OMEXEHHS Ha 3aCTOCYBAaHHS OJHOTO 3
HEMpSIMUX METOMAIB IOIIYKY — OIMKUCY CHTHATY HOBOI YaCTHHKH 3a JIOTIOMOTOI0 €(EeKTHBHOIO

narpanxiany. HoBuM € Te, IO aBTOp IOPIBHIOE BHECKH €(QEKTUBHHX BEpIIMH Ta IETIHLOBHX



HONpPABOK BiJl B3aEMOJiil 3 JETKMMH IOJSIMH PO3IIMPEHOi Mozeli. ABTOpD TakoX OOYHCIIMB JAEsKI
sepuiman EJI s 2HDM — el pe3yisTar € akTyalbHHM Ta BayJIMBUM, LIO MiATBEPKYETHCS
LIUTYBaHHAM BiJIOBIAHOI CTAaTTi aBTOpa B iHIIOMY HOBOMY nociipkeHHi [ Two-Higgs-doublet model
matched to nonlinear effective theory. Physical Review D 110(1), 2024]. V HaykoBiii miTeparypi
icuyroTh poboTH, siki posrsmatots EJI wis 2HDM, ane asrop BHepile OTpUMaB HOro aus Gimbi
3arajgbpHOrO Bumaaky nopymenas CP-maprocri B 2HDM. CHrHany BaXKuX CKaasApHHUX O030HIB, sKi
nepeadagae Mozens 3 uuM EJI, ciif mrykary 3a JOIOMOTOIO HEMPSIMUX METOJIB MOLIYKY.

OnyoOuaixoBaHi npaui.

Hucepramis BkIOYae B ce0e Marepiald TpPhOX CTared Yy BITYM3HAHUX (aXxoBUX
PELIEH30BaHMX HAYKOBHX )KypHAJIaX, cepel AKMX € BUAAHHA iHAekcoBaHe Scopus, a came Ukrainian
journal of physics. Pe3ynpraru wi€i aucepralii TakoX YCHO NONOBiZaducs Ha 0ararbox (paxoBHX
MIXKHApOIHHUX Ta BCEYKPATHCHKUX KOH(EPEHIIAX, TOMY € alTpOOOBaHMMH.

IToBHOTA BUKJIAXY pe3y/abTaTiB AucepTaNii B 0My0/IiKOBaHUX MPaUsX.

Vei ronoBui pesymbrartd gucepramii Ta iX CTHCII OOIPYHTYBAaHHS HAaBEIEHO B CTArTAX,
onyOIikoBaHMX aBTOpOM. J[0aTKOBO y TEKCTi AMCEpTalii HaBeJeHO AeTaibHi oO4YMCIICHHS, 3a
JIOTIOMOTOIO SIKHX IIi PE3yJIbTATH MOXKHA BIATBOPHUTH.

Henouixu.

V pesymerarax wmi€l gucepranii abo MeTofax iX OTpUMaHHSA CKJIAJHO 3HAWTU Henouiku. bymo
Ou no0pe MoNpaIroBaTH HaJ CTHIEM TEKCTY — BHJHO IO aBTOP XOTIB JAOCATTH TOYHOCTI BUKJIALY,
ajle yepe3 Iie TEKCT BHUIIOB cyxuil. B MaiOyTHOMY PEKOMEHAYIO aBTOPY IMOIpPAIIOBAaTH Hajl
CHHOHIMaMH Ta 3B’S3HiCTIO B TEKCTI.

Takox, Ha Mili mormam, TekcT pmuceprauii Oy O 3posymimimvd, sKOM aBTOp
BHKOPHCTOBYBAB iHIIN TEPMiHHU 3aMiCTh “TeMHHI 0030H” abo “TeMHa yaCTMHKA Ul MO3HAYECHHS
TIOJIiB, SIKi I'PAIOTh POJIb HOBOI (Bi3HKH y APYToMy po3niii auceprarlii. Uepes 11e BUHUKAE BpaOKEHHH,
HIOM y 3a3HaYEHOMY PO3MiJii aBTOp 0OTOBOPIOE MOZENb TEMHOI Marepii, Xoua Le He Tak. Lle Mmoxe
3aIUTyTaTH 4YdTa4a. [lompw Iie, TOJIOBHI pe3yabTard poOOTH aBropa 3po3yMmili Ta LikaBi. BoHu
B&XJIMBI 1711 Cy4acHOl (i3HKH BHCOKHX €HEpTiil Ta BapTi TOro, mo6 NpoJOBKYBaTH IX PO3BUBATU Y
MaiOyTHIX J0 CITiHKSHHSX. '

HucepTariis sBjisse co0OK0 MiTICHE Ta B3aEMOY3TOKEHE JAOCIHIKEHHS, IO JEMOHCTpPYE
piBeHb HayKoBOi po0OTH sIKMH HanexHui s fokTopa ¢inocodii. Ilpaus mosHicTIO BiAmOBiaE
BUMOTaM CIICLIaIbHOCTI Ta € CaMOCTIHHMM HaykoBUM JopoOkoM. OTpuMaHi pe3yiabTaTH AalOTh
3MOTY BH3HAUHTH ONTHMAJIbHI YMOBH JUIS €KCHEPHMMEHTAIHHOTO BHSABIEHHA HOBHUX MAaCHBHHX
YAaCTHHOK, MaKCHMI3ylO4l IHTGHCHUBHICTh iXHIX CHrHaugiB. [IpuMiTHO, IO 3ampPONOHOBAHI
eKCIIEpUMEHTH He OOOB'I3KOBO MOTPeOyIOTh TeHepallii BaXXKMX pE30HAHCIB, MO pOOMTH iX

JIOCSOKHUMHU Ha ICHYIOUHX MpHCKOproBadax. IlizcymoByroun, BBaXkaro, IO JucepTauiiiHa pobora



JmutpieBa Mukutu CeprifioBuua «Onmc CHTHaIiB HIMPOKHX BAXKHX PE30OHAHCIB METOJaMU
eeKTHBHUX JIarpaHiaHiBy» 3a{0BOJIbHIE BCIM HOPMATHBHIM BUMOTraM, nepenadadeHuM “Tlopsiikom
NPUCYIDKEHHS CTYIEeHs TokTopa dinocodii Ta ckacyBaHHs PIIIEHHS pa30BoOi CIEliali30BaHO1 BUCHOT
pamy 3aKkiany OCBITH, HayKOBOi YCTaHOBH NpO NPHUCYIXKEHHSA CTYNEHs HokTopa ¢inocodii”,
3aTBepKeHUM roctaHoBoro Kabinery MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44, 3i 3minaMu
BHECEHMMH 3riqHo 3 nocraHoBoro KMV Bix 21 Gepesns 2022 p. Ne 341 ta “TlomoxkeHHSIM IIpO
NOPSNOK TPHCYIKEHHS CTymeHs Jokropa ¢imocodii Ta cKkacyBaHHS pillleHHS pPa3oBoOi
CIIeliani3oBaHoi BYEHOI pagy NMpO IPUCYIKEHHsS CTyIeHs JoKTopa (imocodii y JHImpoBcEKOMY
HalioHanpHOMY yHiBepcuTeti iMeHi Onecs 'oHuapa (HOBa pemaxiiist)”’, 3aTBEpUKEHHM HaKa3oM
pekropa yHiBepcuteTy Bix 20 TpaBHs 2022 p. Ne 147. Muxkura CepriiioBuu JIMHTpi€B 3aciTyroBye

Ha [IPUCYIDKEHHS HOMY CTyIeHs JoKTopa ¢inocodii 3a cnenianpHicTio 104 ®i3nka Ta acTpoHOMIS.
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