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oSiqifinoro orrogeHra Kopvr.rua O.nexcangpa lOpifioBr.rqa Ha Ar{cepraqifiny po6ory
{rvenrca Mnxafi;ra Mlrxafironrqa <Pesosanuri eQexrn rpu po3[oBcroAxeHHi Qoronin
r uaruituouy noli>) [oAaHy ua r4o6yrrr HayxoBoro cryreHs KaHrurara Sisnxo-
MareMaruqHr,rx HayK sa cneqianblricrro 01.04.02 - reoperr.rqaa (pisnxa.

.{uceptaqiftna po6ora fiauenra M. M. rpucBflqeHa reoperrzqHoMy AocriAxeusro
pe3oHaHcHI'Ix i uolxpusaqiftnux eSerrin B KBaHToBo-enexrpoAranarraiqHr4x (KEA)
npoqecax Apyroro lopflAKy B cuJrbHoMy uarniruouy noni, a caMe - HapoAxeHHr

eneKrpoH-rlo3l{rpoHHoi napu $orouou s rocriAosuoro auirilxqiero B oAr,rH (porou ra

lno$otonue HapoAxeHtfl, e-e* [apu, araKox ra-[rMisnoigAarnocri eneKTpoHHoro ra3y 3

BpaxyBaHHrM Apyroro 6opnincsxoro ua6nuNeHHr.

Axrya-rruicrr po6oru o6yuoueua icuynaunru cr4JrbHux lraruriruux norie B

rraarHiroc$epi nefttponuux sipox, xxi 4ocmarorb KpuTr,rrrHoro 3HarreHHs uorr lllniurepa.
Kpirvr roro, B cyqacHl,Ix eKclepr,rMeHTax is simHeHr BaxK[x pelxrunicrcbKr,rx iouin, n
o6nacri uix iouarrau Moxyrb BLIHr.rKarH cumui uarHiuri [oJrr, sxi 6ru:rxi 4o xparuqHoro
IIoJIr. B 6inrrnocri locnilxeHb npr.r anzurisi sirxHeHr BaxKr{x ionir npaxoBy€rbcs JrHrrre

xyloniacbKa nsaeuogix, a yrBopeuH' eneKTpoH-rro3r.rrpoHHr.rx flap y npucyrnocri
uarsiruoro [onq AocriAxeno HeAocrarHbo. B rarux ]MoBax Moxnr4Be uporixaunx
pe3oHaHcHl{x rpoqecie KE! y ApyroMy rlopflAKy rto dcm, xxi nuocxrr cyrreni sN,riHu s

$israry sBr.r[I s r\.rarHiroc$epi nynrcapin ra y:irxneHnrx Baxxrrx ioHis.
Inrurafi HarIpf,M po6oru, qxuft saxrusufi 1nt MeroAy eneKTpoHHoro oxonoAxeHH.rr,

ue upo6leMa BTpar eneprii pi:uofirvreuHo 3aprAxeHlrx qacrr{Hox, ulo pyxarorrcr xpiss
gauaruiqeuuft elexrpoHHtIfi ras. 3oxpeua, ue BaxJurBo An, rpoeKry HESR ('High-Energy
Storage Ring'), GSI, u..{apMIIrraAT, HiNre'rqrHa, B f,KoMy 6yAe nuxopprcraHo eJreKTpoHHe

oxoJroAxeHHfl rnrfl oAepxaHH{ upeuusifiHux uyuxin aHrr,rnporoHie (Ap I p - l0-5;. Touy
, BBaXaro, ruo reMa Aucepraqiftuoi po6oru lxveuxa M. M. e aKryaJrbHoro.

[ucepraqix cxlagaerrcr si Bcryny, r{orupbox po:4inin ocHoBHoro reKcry,
sucHonxis ra cnplcKy Bl{Kopl{craHr..rx Axeper. IlosHr.rfi o6csr po6orn - 125 cropinox.
Crpyxrypa po6orra roriqHo nirnosiAae reui AocrirxeHHr.

Y ncryni aBTop o6rpynronye aKTyiurbuicrr reuu, Qoprvrymoe Mery i saeraHgq
gocri4xeuux, Qopurynne HayKoBy HoBr.r3Hy pesymrarin, ix HayKoBe i uparruuue
3HarIeHHf,, BKa3ye oco6ucrufi BKJra.{, iu$oprrraqiro flpo anpo6aqiro gucepraqii i
ny6nixarlii.

B uepurotry porgifli aBrop Aae orrtsr po6ir, npr{cBrqeHr.rx Br.rBr{eHHro KBaHToBo-

eneKrpoll4uauiquux upoqecin replxoro ra Apyroro nopx4xin 3a craJrolo rouxoi
crpyKTypH e l\,IarHirHouy noli, ra saAa.Ii [poxoAxeHHs 3apqAxeHoi .racruuru xpi:r
eneKTpoHHuit raz. Onzcaso ocnosHi Teoperr,rqHi AocxrseuHf, y Br4Br{enui KEI npouecis s



cllnbHoMy MarHiTHoMy noni. Bxagauo xapaKTepHi naparvrerpu eneKTpoHHoro

oxonoAxyBarla ra [pr4BoAqrbcc Hafi6inru saxrusi npo6reuu reoper]rqHoro

AocriANeuus uboro MeroAy. lleprunfi pos.qil .uae BuqeprHy KaprHHy uouepe4uix

AocrirNesr y uifi rarysi Si:uxu.
B ApyroMy porgiri po3rnrHyro npouec pe3oHaHcHoro po3noBcroAxeHH,

ronqpu3oBaHoro Soroua B cr{JrbHoMy naruiruouy uori. OcHosHa yBara npra4irrerrcr

po3paxyHKy nonfl pr43auifi nprx xapaKrepucrur $oroua.
B rpersovry porafuri Micrqrrcs pe3ynbrarr4 anr uepepi:in pe:oHaHcHoro npouecy

HapoAxeHHq eneKTpoH-no3r.rrponHoi napu ABoMa Sorouauu y na6nnxenui nugrrux

pinHin JIaHgay. Ilponegeuo uopinnrHHs eHecxis rpoueciB oAuoSorouuoro ra

pe3oHaHcuoro 4noQoronnoro HapoAxeHHfl napu n uexauign reuepaqii eireKTpoH-

rro3prrpoHHoi nrasuu n naarniroc$epi nefirpoHHr,rx sipor.

B qerBeproMy porai;ri aBrop Br4Kna.{ae pe3ynbrarpr po:paxyurin rpouecy

I'anbMyBaHHs 3aprAxeuoi qacruHKlr B eneKTpoHHolry rasi MeroAaMr.r reaHrosoi reopii

IIoJIfl. flera-nuro Aocri,{Neuo eneKTpr.rquy cupnfiHq:rrrlnicrs saN,rarHiqeHoro eneKTpoHHoro

ra3y. O.{epxauo oqiury BTpar eneprii 3aps.qxeHoi uacnauxu, uo pyxaemcx xpisr

eneKTpoHHwit ra3,3 BpaxyBaHHflM Apyroro 6opnincbroro ua6rraNenur y KE,{.

Y Bucuoexax HaBereHi rorosHi nayroni pe3ynbrarrr, slo6yri y aucepraqii.

Anpo6auia guceprauii'. OcHosHi noroNennq i srcuoBKr{ Ar4ceprarlii nosuicrrc

ni4o6paNeui y n'rru uy6nir<aqirx y cneuia-nigoeanux HayKoBr.rx xypHanax, gxi sxoAqrr Ao

nepedxy Nypuanin AAK MOH Yxpaiuu. flucepranr AononiAan pe3ynbraru Aucepmuii ua

iraixnapo4ru{x ruKoJrax i xon$epeuqirx, ouy6rirosaHo 7 res Aonosiaefi.

Hafr6i;ruru Ba)r(JrrrBnMrr pe:yJrbraraMrr gracepraqifiuol po6orr.r Ha vrifi nor.rqA e

nacryuni:

1. BcranoeJleHo, [Io rrpu po3noBc]oANeuui [onrplr3oBaHoro Sorona B cr.rnbHoMy

uarsitrouy noni y 6inrruocri sunaAxax xiHueeufi Qoron Mae aHoMrrJrsny niniftHy

non{pl43aqirc. BunsrKoM e Br.rna4oK HopManbHoi ninifiuoi ron{prcarlii noqarxosoro

Sorona, xoru $oroH po3noBcroAxy€rbcfl 6es sN,riHLr ceoei uorspra:aqii.

2. lloxasano, Iuo nepepis pe3oHaHcHoro 4no$oronnoro HapoAxeHHs eneKTpoH-

no3l4rpoHHoi uapu Ha e6y.{NenHi pinni Jla:atay e Hafi6insurr4M rro noprAKy BeJrutrr4Hr4

Anq HapoAxenoi [apLI 3 Harrpf,MKaMra cninin lt- = -1, p* = +1 ra aHoMiurbHoi niuiftuoi

rronfl pu3auii "Nopcrroro" Soroua.
3. IlpoananisonaHo BTIJIIIB pe3oHaHcHoro leoQoroHHoro rrpouecy HapoAxeHHflilapuHa

renepauiro enerrpoH-no3r.rrpoHHoi nraguu n uarniroc$epi sipox-nylrcapin. 3uafileso

Kpurr.rrrHy KoHueHTpauirc nropuuHoro Br4rrpolainrosauufl., trpv rxifi npouec Apyroro

lopf,AKy crae nopinH.f,HHlrM 3 npouecoM treptrroro roprAKy.

4. .{ocliaxeHo BnJII,IB 3HaKy 3apfl,ry Ha BTparpr eneprii qacrr4HKr4 B eneKrpoHuouy ra:i
MeroAaMI{ reaHrosoi reopii noJu ra rroKa3aHo, uro Br.rKoHyerbcfl o[Tr4qHa reopeMa He

rimxu ans KEA upoqecin, a raKox i 4nr upouecy rirnbMyBaHH, qacrr.rHKra n o6lacri

6rusrxux girrseHr.
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flparcruvna :ua.rupricrb rlrceprauii nos'ssaHa 3 TuM, ulo pe3ynbrarH Moxyru 6yrn

3acrocoBaHi lns nnpiueuHx BaxJrHBHx $isuuunx 3aAatl: npo6lervru siAN,IiuHocti nrpar

eneprii pisnofiuenHo 3apflAxeHrlx qacrllHoK, xxi pyxalo:rrcx xpi:r eneKrpoHHufi raz y

uarnirHouy uoli, Ta Lrfl posyrrainnx MexanisNlie renepauii eneKTpoH-rIo3I4TpoHHoi nla:un

n uaruirocSepi sipox-uymcapin.

Oco6ucrufi BHecoK sgofiynaua. OurosHi pe3ynbrarl,I 4ncepraqifinoi po6orn

orpuuraHi 3Ao6yBa.{eu carvtocrifiso a6o upu fioro 6esnocepe,Unifi yracri.

,{ocronipnicrr i o6rpynronauicrs pery.nrrarin graceprauii o6yvroueua

Br.rKopr.rcraHHflM 4o6pe pospo6lenux ueroAin xsaHronoi eneKTpoAl'Inauixu ra

nopinHxuuxru HoBprx oAepxaHr.rx pe:yns:rarin r pe3ynbraraMll inruux anropin y

eilnosiAH[x rpaHllrrHux BpInaAKax.

Ao ueto.nirin gncepraqii norpi6no siAHecru uacryuui:

1. Y niaposAiri 3.4 Xtrg. oUinxu ruer,rArocri HapoAxeHHfl rlap npl{ pe3oHaHcHoMy

upoueci Apyroro ropflAKy nn6pauo AeflKy pagiaqifiHy IxrpLIHy. ,{ouinrno 6ylo 6

noflcHurla iT Si:uuuufi sN,ricr.

2. Ha Puc.l.3 ra Puc.1.4 y posaili 2 noxasaua ftMosipuictl rpouecy i sxa3aui

[apaMerpr,r Croxca f, noqarKoBoro (foroHy, €ule He BKa3aHo, An, sKI4x uaparurerpin

Ctoxca fi xinuenoro $orony npoBeAello po3paxyHKu.

3. Y pogaili 2 (uiapo3Ain 2.2) pozpaxoBy€rbcfl finonipuicrb npoqecy pe3oHaHcHoro

flpoxoAxeHux $orona y uarnirnorvry noni B 3aJlexHocri eia naparraerpin Ctorca

roqarKoBoro i riuuenoro $orouin. BaNauo 6yno 6 .Iirxo BLI3HarIurH cplcreMy

KoopAtrHar, ei4uouro sroi ui [apaMerpl,I Crorca nHgHa'IeHi. Inaxure He Ayxe

spo:yrr,rilo, ulo o3Haqa€ ,,HopMuulrna" ((, - -l ) i ,,auoMarsua" ((, = +l ) liuiftui

noJlflpl4sallii Soroua.

4. Texni.rui saynaxeuux: a) y poaairi 2 uyr'repallirc pr'rcyurir 2.1, 1.2, 1.3, 1.4,

uorpi6no gauiuuru ua 2.1, 2.2, 2.3, 2.4, 6) rarr,ricrr ,,cte[iub [onsprl3allii"' rpaule

BHKopLIcroByBarI'I,,cryniur nolrpusaqii".

OAuax naneAeui 3ayBaxeHuq He BrrJrr4Balorb Ha gocronipuicrr i sHa'rlaNdicts

oAepxaHrax aBTopoM pesynrrarin, i ue 3Hl4xylorb 3arilnbHy BeJIbMLI no3I{TpIBHy oqinry

anceprauii .{rueHxa M.M.

Marepian y Arrceprarlii nurnaAeso uocriAosno i axyparno poa'lureuufi. Y roNuony

po:gili e BrrcHoBKu. Anrope$epar rpaBr4rlbHo eil6ueae sN,Iicr i ocnonni [oroxeHHq

4lrcepraqii.

Ha rurifi notnflA gracepraqiftna po6ora ,{rueuxa Muxaftla Muxafirosuqa e

saxiH.reHoro HayKoBo-AocriAnoro po6ororo. 3ao6yri s .uuceptallii pe3ynbraru e

BaxJrlrBr.rMr4 Anfl rroAanbrrroro po3Br,rrKy tfisuxu uefirponuux sipox ra Er,fl onl4cy npouecy

ene1TpoHHoro oxoJroAxeHHfl aHTr4nporouin. Pesynbrarpl Moxyrb 6yua nuxopuctaui n

AocliAxeHnax, xxi BI{KoH}'Iorbcs s IllO HAH Yxpaiutl, ITO HAH Vxpainu, HHU XOTI



HAH Yxpainu, Kuincrrouy uaqioHarsuorr,ry yuinepcnred iur. Tapaca LUenueuKa,

Xapxincrxouy Haqionanbr{oMy yninepcureri irr,r. B.H. Kapasiua, y rvrixnapoAHllx upoeKrax

SPARC ('stored Particles Atomic Physics Research Collaboration') i HESR ('High Energy

Storage Ring') y rra..{aprr,ruragr, HinretItIIlIHa, ra isruux HayKoBI,Ix ueHTpax.

Taxnu rrHHoM, 3a axTyanbsicrro reMlr Aucepraqii, o6csroNl AocriAxeub, HoBI,I3HoIo

sgo6yrux peaynsrariB s BBaxaro, ruo Araceprauifina po6ora <Pegouauuri e(pertu npu

po3noBcroAxeuui Qorouin n uarsiruovry nori>) 3aAoBonbHfle BHMorau Arecrauifinoi

xorerii MOH YxpaiHn Ao KaHAI4AarcbKHx gr.rceprauift i ,,flopr4ry npucyAxeHHf,

HayKoBr.rx cryueuin i upnceoeuHfl BqeHoro 3BaHHfl crapurorb HayKoBoro cninpo6irnura",

3arBepAxeHoro rocraHoBoro Ka6iHery MiHicrpin Yxpainn si!,24.07.2013 p. Ns 567, a iT

aBTop, [rveuxo Muxafino Muxafinonuq, 3acryroBy€ npucyAxeHHr HayKoBoro cry[eH,

KaHAr.rAara tpi:raxo-uareMarr4qHr,rx HayK 3a cueuizutrsictro 01 .04.02 - reoperl,Iqua $isura.

3anigyra.r niaainy ooKBaHToBo-eneKrpoAlruauiqnnx flBrrlu i erexrpoAuuauixu aApouin"

Iucrnryry reoperuqHoi Sisr.rxra irraeui O.I. Axieeepa

HHI{ "Xapriscsxrfi tfisuro-rexniqnprfi incrutyt" HAH Yrcpainu

AoKrop $isnxo-uareMarr.rrrHux HayK e{",f6--- O.rc. Kop'rnn

Ili.unuc O.IO. Kopuuua :acni4uyro.

B.reHrafi ceKperap HHII "Xaprincrxufi HAH Yxpainn

O.B. Boro6yenKaHAr{Aar S isuxo -uareMarl,IqH

2016 p.
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