PELIEH3IA
Ha qucepraniiiny po6ory Conoxu-Knumaak Map’ssau JIMATpiBHUA
“IIMHAMIKA JIBO - TPUKJIACTEPHUX AJNEPHUX CUCTEM B
MIKPOCKOITTYHUX MOJEJIAX”
TIpeJicTaBleHy [0 3aX|CTy Ha 3400yTTs HayKOBOTO CTyIeHs ToKTopa dinocodii
(ganpsM 10 — mpupoaHuYi HayKH, creniansHicTs 104 — dizuka Ta acTpoHOMIs )

B nawuceprauiiiniii po6otri Map’sau Conoxu-KnuMyak po3riisigaeTbcss HHU3Ka
aKTyalbHMX 3a1ad sijepHoi ¢isuxu. Ha mepmmii mormsnm mi 3amadyl € Aelo
pisHOpimHuMH. Aute 00’eqHy0YMM (AKTOpOM TYT BHCTYNA€E Te, IO MpPH
pO3B’s13aHHi BCiX POGIT, IPEeICTaBICHUX Yy AUCEPTallii, AKTUBHO BUKOPHCTOBYETHCS
OIIMH 1 TO# e MeTo NOCIiIKeHb — anredpaidHa Bepcis MeToia pe30HYI0YUX IPyIl
(AB MPI') Ta cniopiresi 3 ueto migxoxu. AB MPI" 6yna 3anponorosana B IT® im.
M. M. Boromo60Ba Ha IMOYaTKy BOCBMHIECATUX POKIB MHUHYJOro cropivds I'. @.
®ininmoBUM, KONH BXe iCHYBaB «METOJ PE30HYIOUHX I'pyI». Ajle Ha BiMIHY Bil
OCTaHHBOTO, € IJs IOIIYKYy XBHJIBOBOI (YHKII BiIHOCHOTO pyXy KIIacTepiB
Tpeba Gyiio po3B’s3yBaTH CKIanHi iHTerpo-naudepenniiini pisnsauus, B AB MPT,
3aBIAKM PO3KJIaAy (YHKII BiIHOCHOTO pyXy KIAcTepiB IO OCLHIATOPHOMY
6asucy, 3a1a4a 3BOJAUTECS 10 PO3B’SI3aHHAM CHCTEM JIiHIHHUX PiBHAHB, IO 3HAYHO
crporrye BCi po3paxyHkd. IIpuaomy AB MPI' MoXe BHUKOPHUCTOBYBaTHCh He
TIMBKYM IS BUBYEHHS CTaHIB JUCKPETHOTO CIIEKTpa, a i JJIs BUBYEHHsS CTaHiB
HenepepsHoro cmekrpa. OCTaHHE BH3HAYa€TbCAd THM, [0  3HAWACHO
aCHMIITOTUYHMI BHMpa3 1 KoeQilieHTiB poO3KiIafy XBHIBOBOI QYHKLii Ipu
BEJIMKHMX 3HAYEHHSX T'OJOBHOro KBaHToBOro umcia. Ha manuit ywac AB MPI™ — ne
IIMPOKO BU3HAHHM METOJ IOCII/PKCHHsS BIACTMBOCTEM JIETKMX aTOMHHUX siep Ta
peakIii, siKi IPOTIKAIOTh 3a IX y4acTIo. '

Jucepramis MiCTUTh BCTYII, TPY PO3ILNH, CIIHCOK IMyONiKalii JMCepTaHTKH
3a TEMOIO JAUCEPTAllii, BIJOMOCTI o anpoOballito pe3yIbTaTiB i JOAATOK.

YV Berymi maeThes 3araibHa XapaKTepHCTHKa pPOOOTH Ta OOIDYHTYBaHHS
aKTyaJlbHOCTI BUKOHAHHX JOCITiMKeHb. Iloka3aHo 3B’A30K pPOOOTH 3 HAyKOBUMH
wiaHamu Ta TeMaMu. ChopMyIE0BaHO METy DOCTiIKeHb Ta 3a]adi, Ki Tpeba Oyiio
po3B’si3yBaTi Ui i jpocarHeHHs. Ilokasano, B YoMy Imojsirae HOBH3HA Ta
TNpaKkTUYHE 3HAYEHHS OTPUMAHMX De3yNbTaTiB. BuCBiTIEHO 0COOMCTHA BHECOK
3q00yBaykd OpH OTpuMaHHi pe3yibrariB. IIpoimocTpoBaHo —ampobaiioo
PE3yILTATIB. :

B mepmiomy po3miii po3misAfaloOThCA 3a4adi, aKTyalbHi 3 TOYKH 30Dy
moganemoro po3Butky AB MPI, ne m0 meBHOro 4acy He BHUKOPUCTOBYBAaBCS
meroq  T-marpumi. ToMmy  JOCHiIKyBanmuch  NHTaHHS  OCOOJMBOCTEH
BUKOpDUCTaHHSAM T-maTpuili 1[pH JOCTI[PKEHHI CTaHIB JUCKPETHOTO Ta
HenepepBHOro crektpiB B pamkax AB MPI'. Jlns npuknagy BHOUpaIHMCh YOTHPU



cepuUHO-CUMETPUYHMX MIOTEHIliaH: TayCiBChKUM, eKCIIOHeHIianbHui, IOKaBu Ta
HOTEHIia y BUIVIAAI IPAMOKYTHOI siMu. Lle 3po6ieHo Ajs Toro, mob AOCHiAuTH
3a]IeKHICTh pe3yibTaTiB B (opMH TNOTeHLiany. BuBuanmace 3alexHICTh
xoedilienTiB po3kiaay T-MaTpuLi BiJl OCHMISTOPHOTO pajiyca Ta 4yhcja 0a3sucHuX
yHKI#, 3aMydeHHX A0 po3paxyHKy. PospaxyHok koedimieHntiB poskmamy T-
MATpHIli 110 OCHHIATOPHUX (YHKIIAX MPOBOAMBCS 3a JOINOMOIOI0 OTPHMaHMX B
po6OTi cucTeM JiHIHUX PiBHSHB.

Jpyruii posaij quceprauiifHoi po6OTH NPUCBIIEHO AEMOHCTpALii 3B’ 3Ky Mix
KBaHTOBAM Ta KJIACHYHHMM OIIMCOM CHUCTEMHM, IO € OJHI€I0 3 MLIKaBHX 3aJay
KBaHTOBOI (izuku. HaouHicTh mi€l neMoHcTpanii 3a0e31edyeThcsi BAKOPUCTaHHAM
dasoBux moprperiB. Jns mporo Tpeba Matm (asoBi posmopH Y
xoHdirypanifinoMy mpocropi mis pisHMX 3HadeHb eHeprii. IIo6 ix oTpumarw,
Tpeba MaTH XBWJILOBY (DYHKIIFO CHCTEMH Yy (a30BOMY IPOCTOpi, ska Moxe OyTu
BH3HAYEHA 3a JOIOMOIOK0 iHTerpaisHoro nepersopenHs @oxa-baprmana GyHKIiH
y KOOpauHaTHoMy abGo iMIyJIbCHOMY HpocTopi. Sapom iHTerpaibHOro
IIEPETBOPEHHS BUCTYIIAE BigoMa MoaudikoBaHa opbitans bioxa-bpinka. Y msomy
pO3Jiai B AKOCTI MPHKIAIiB PO3IINAIOTHCS [Bi MOJENBHI 3aadi: pyX BiIBHOI
YaCTMHKM T4 TapMOHIYHMI OCIWIATOP, a TAKOX peajbHa (isuyHa 3anada, B AKiH
JOCIIKYIOTECSL (a3oBi TOPTPETH JUIsl 3B’S3aHOTO OCHOBHOTO CTaHy 1 Ta
TIepIIIOro BUCOK036YIKeHoro 1° cTany aToMHOro sipa °Li.

B TpernomMy po3miii mpeAcTaBlieHi pe3yibTaTH JOCIHIIKEHHsS BIIACTHBOCTEH
3B’s3annx craHiB 0° Ta 17 Ta cTaHiB HemepepBHOro CIEKTpa B KaHAii ‘H+A.
Po3riisi IPOBOMHUBCS 38 TOMIOMOTOO ABOX TPUKJIACTEPHUX anreOpaivHuX MOJETIEH.
B nepmiiii 3 uux AMOB — «Aunre6paidHa MoJielb; OCLUMIIATOPHME 0ashcy — IUid
po3kiIany GYHKIT BiIHOCHOTO pyXy KIacTepiB BUKOPMCTOBYBABCS OCLMJISTOPHHA
6asuc Merony K-rapmonik. A po3paxyHKH IPOBOJMINCE JIMIIE JJIs OJHOIO JepeBa
SIko6i — (D+n) + A. B gpyriit — AMI'Ob — «Anre6paiuHa Mozenb; rayCiBChKHUi,
OCIIMJIATOPHHUM 0as3ucy, e rayciBCbKUM 0a3uc BHKODHCTOBYBAaBCS UL OIMCY
HoJspu3anii 6iHapHOI MiICHCTEMH, 8 OCUMIATOPHUM — JUIA OIMKCY PYyXy TPETHOrO
xinacTepa GinapHoi mizgcucteMu. B miii Mozeni po3paxyHKU IPOBOIMIMCE IJIA BCiX
MoxuBHX epeB Sko6i. Tooro mis (D+n) + A, (D+A)+n i D+(n+A).

Cepen OTpUMAHHUX PE3YJIBTATIB CIL BIAMITUTH TaKi.

1) Orpumano piBHsHHS Ui KoedimieHTiB poskiamy T-marpumi 1o
OCIIMIATOPHOMY 6a3ucy y BEeKTOpHil Ta MaTpu4Hil Gopmi.

2) T-marpurs B OCIWJIATOPHOMY INpPEACTAaBIEHHI DPO3IVAHYTa IJI YOTHPHOX
HOTEHIIANIB 1 3 pi3HMMH 3HaYEHHSMM OCHMIATOpHOro papiyca. IlTokasano,
mo 30DkHicTs KoedimieHTiB poskiany T-marpumi 3anexuTts Oinblne Bif

GbopMH IOTEHITIATY Ta OCIIIIATOPHOI JOBXWHY, HiX BiJ] €HEprii.



3)

4)

B sKOCTi MOAENBbHUX MPUKIAAiB MoOynoBaHo (a30Bi MOPTPETH VI 3a4adi
BIIBHOrO PyXy KBaHTOBOI YacCTHKH Ta 3B’S3aHOT0 CTaHy YAaCTHHKH B IIOJi
rayciBchKOro HoTeHIfianry. B mepmoMy BHIanKy OTpHMaHO JHIine iHQiHiTHI
TpaekTOopii, a B ApyroMy — Tinbku QiHiTHI. ITpy posrisaai peansHoi GpisnuHOL
cuctemu °Li="He+D s ocHOBHOTO cTaHy 17 Tex OTpHMaHO TUTBKU GiHiTHI
TpaeKTOpii, B TOM 4Yac K (a3oBi TPAEKTOPii 1151 BUCOKO30YIKEHOIO CTaHy I
— TinpKY iHGQIHITHI, o0 XyXe Haraaye TpaeKTopii BUIBHOTO PyXy KBaHTOBOI
YaCTHHKH.

[Tokas3aHo, IO 3 TPHOX MOXIIMBHX JAepeB SIkoOi OCHOBHY poib Bimirpae
ZIepeBo, siKe BianoBigae kiactepusanii (D+n)+A. IIpu npomy Kyxe BaxiuBy
poJIb Bifirpae SIKiCTh OIHCY MiJICHCTEMHU *H=D+n, sika 6araTo B HYoMy
JOCATAETHCS 3a PAXyHOK BpaxyBaHHS KJIacTepHOI MoJsIpH3aliii mmiei 6iHapHOi

T ICUCTEMH.

Orxe, 3 ONIAAYy Ha HaBeleHe BHILE, CIiJ BBAXaTH, L0 IPEACTaBIe€HA O

3aXHCTy poOOTa BUKOHAHA Ha BHCOKOMY TEOpPEeTUYHOMY piBHi. BoHa sBisie co6oro
LTiCHY Ta 3aBeplIeHy HayKOBY pOOOTY, fKa CTOCYEThCS IMOAAIBIIOrO PO3BUTKY
BUKOPHCTaHOIO METOJY JOCIi/KEHb Ta OTPHMAaHHS HOBHUX I[iKaBHX PE3YJILTATIiB B

obnacti saxepHoi ¢isuku. JlOCTOBipHICTE Ta OOIPYHTOBAHICTH IPOBENECHHX

IOCIIiPKEHb BU3HAYAETHCS BUKOPUCTAHHAM BiJIIOBIHUX Cy4aCHUX MaTEeMaTHYHUX
METOAiB Ta IOPIBHSAHHSM OTPHMAaHUX pe3yJIbTaTiB 3 €KCIIEPUMEHTAIBHAMHU

JAaHWMH i pe3yldbTaTaMd IHIIAX TEOPETHYHMX po6iT. PesynpTaTd, HaBeldeHi B

JucepTalii, omyOIiKOBaHI B TPhOX CTATTAX y MPOBiAHOMY BiTYM3HAHOMY Ta

3apy6i’KHOMY HAyKOBHMX JXypHaiax. SIKiCT Ta 0OCAT NpPOBEJEHMX MOCIiKEHb,
0COOMCTHI BHECOK JUCEPTAHTKH HE BUKIMKAIOTH CYMHIBY.

B Toi1 e yac MOKHa BiIMITHUTH IIEBHI 3ayBa)KEHHs IIIOJI0 BUKJIay AUCEpTAaLii.

1.

B mepiroMy posfimi, mpu po3B’sA3aHHI MOJENBHUX 3a/1a4, PO3TJIANAIUCh
CTaHH JHUCKPETHOIO Ta HEIlepepBHOTO CIIEKTPiB. 3 TEKCTy HE 30BCIM
3p03yMijio, Ha SKOMYy eTami Tpe6a BHKOPHCTOBYBAaTH I'PaHMYHI yMOBH IIpH
KOHKPETHHUX pO3paxyHKaX y 3allpOIIOHOBaHiH cXeMi.

Mertox (a30BUX MOPTPETIB [AyXKe HAOYHAM UYHHOM iFOCTPY€E 3B'A30K MIXK
KBaHTOBOIO Ta KJIACUYHOIO MexaHikoro. IleBHi imrocTparii HaBeleHi B
JucepTalii. Aje MeHi 3HaeThcs, IO 3araibHa KapTvHA Oyma 6 Gimbin
IOBHOIO, AKOU OyJI0 PO3MIIAHYTO OijbIe sifep i BiAMOBiNHO GinblIe CTaHIB.
Takox LiKaBO MOAMBUTUCH Ha 30DKHICTH (Pa30BHX TpaeKTOpii Mo Mipi
po3mmupeHHs 6a3ucy.



3. Bpaxaro, mo B jaucepraiiii Tpeba Oyno 6 HaBecTH TabiULi HapaMeTpiB

NOTEHI[ialiB, BUKOPHUCTAaHUX MPU pPO3paxyHKax

BJIACTUBOCTEH AH.

3Buyaitno O6inpmn mikaBuMd € AN moTeHIiand, OCKUIBKH IOTEHIa

Xacerasu-Haratu gocuTh 100pe BiTOMHUI THM TEOpETHKaM, SKi 3aliMalOThCs

I[OCJ'IiH)KeHHSIM BJIACTHBOCTEH JIETKMX aTOMHHUX AOEp.

Bigmiuy, 1o 3po0JieHi MHOIO 3ayBakK€HHS HISIKMM YHHOM HE CTOCYIOThCS

JOCTOBIpPHOCTi pe3yJIbTATIB i He 3MEHIIYIOTh iX BaromicTb. JlucepTalis HamMcaHa

rapHOI0O HAYKOBOIO MOBOIO, ajieé B TEKCTI IOAEKyAM 3yCTpIYaroThCSA IPYKapChKi

ITIOMMJIKH.

SIK TOJIOBHMI BMCHOBOK, S CTBEPIDKYIO, IO aKTyaJbHICTh Ta BUCOKHUN piBEHBb

IPOBEJNEHUX JOCTI[DKEeHb, @ TaKOX 3HAYyIIiCTh i1 JOCTOBIPHICT OTPMMAaHUX

pe3yNbTATiB Ja€ MOJKIIMBICTH TOBOPHTH, L0 JucepTaulis Mapbsau JIMHTpiBHH

Conoxu-Kimimuak “JluHamMika [JBO - TpPHUKIACTEPHUX SAEPHUX CHUCTEM B

MiKpPOCKOIIIYHHAX MOJEJSIX” BiINOBifae BCIM BUMOTaM HOPMAaTHBHHX JOKYMEHTIB

MinicrepcTBa Hayku i ocBitH Ykpainu Ta KabGinery MinicTpiB Ykpainu momo

JWCepTallili, IIOJaHuX Ha 3100YTTs CTymneHs JokTop ¢intocodii, a cama Mapesna

JmutpisHa Cosroxa-KnuMyak 3acilyroBy€ Ha IPUCYIDKEHHS CTYIEHS JTOKTOP

¢imocodii 3a crierianpricTIO 104 — (i3KKa i acTpoHOMIS.
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