
OT3hiB HAYqHQfO PYKOBO.[(l1TEfl5I 

o pa6oTe MM.bu;eBa MaKCHMa ArreKcaH.[(pOBHqa 

no ,[(HCCepTaiJ;HH «.[(ByXaTOMH.bie COe,[(HHeHHSI aproHa B paBHOBeCHOH HH3KOTeMnepaTypHOH 

nna3Me», npe,[(CTaBneHHOH K 3aJUHTe Ha COHCKaHHe yqeHOH CTeneHH KaH,[(H,[(aTa <l>H3HKO

MaTeMaTHqecKHX HayK no cneu;Ha.TI.bHOCTH 1.3 .14 - Tenno<PH3HKa H TeopeTHqecKasr 

TennoTeXHHKa 

.[(HccepTaUHSI MM.bU:eBa M.A. Ha TeMy: «.[(ByxaTOMH.bie coe,[(HHeHHSI aproHa B 

paBHOBeCHOH HH3KOTeMnepaTypHOH nna3Me» nOCBSIIUeHa pa3BHTHIO H npHMeHeHHIO 

TeopeTHqecKOrO MeTO,[(a pacqeTa TepMO,[(HHaMHqecKHX CBOHCTB .[(ByXaTOMH.biX MOJieKyn B 

ra30BOH <t>roe «H3 nepB.biX npHHIJ;HnOB», T.e. 6e3 Henocpe.[(CTBeHHOrO HCnOJI.b30BaHHSI 

3KCnepHMeHTaJI.bH.biX ,[(aHH.biX . .[(aHH.blll MeTO,[( OCHOBaH Ha pacqeTe nOTeHIJ;HaJia Me)KaTOMHOrO 

B3aHMO,[(eHCTBHSI C npHMeHeHHeM COBpeMeHH.biX MeTO,[(OB KBaHTOBOH XHMHH, perneHHSI 

cTau;HoHapHoro ypaBHeHHSI lllpe.[(HHrepa ,[(JISI onpe,[(eneHHSI Kone6aTenhHO-BpamaTen.bHoro 

cneKTpa MOJieKyJI.bl C yqeTOM OCHOBHOrO H B036y)K,[(eHH.biX 3JieKTpOHH.biX COCTOSIHHH MOJieKyJI.bl, 

onpe,[(eJieHHSI CTaTHCTHqecKOH cyMM.bl H 3aBHCHMOCTeH OCHOBH.biX TepMO,[(HHaMHqeCKHX 

<i>YHKIJ;HH OT TeMnepaTyp.bi, annpOKCHMaiJ;HH nonyqeHH.biX ,[(aHH.biX ,[(JISI npe.[(CTaBJieHHSI HX B BH,[(e 

<i>YHKIJ;HOHaJI.bHOH 3aBHCHMOCTH, npHrO,[(HOH ,[(JISI .[(06aBneHHSI B TepMO,[(HHaMHqecKHe 6a3.bl 

,[(aHH.biX H HCnOJI.b30BaHHSI B TepMO,[(HHaMHqecKOM MO,[(eJIHpOBaHHH. 

ITpe.[(CTaBneHHasr pa6oTa npe.[(CTaBnsreT HecoMHeHH.biH npaKTHqecKHH H TeopeTHqecKHH 

HHTepec, TaK KaK MHOrHe XHMHqecKHe COe,[(HHeHHSI, B TOM qifcne .[(ByxaTOMH.bie COe,[(HHeHHSI 

aprOHa, He MOryT Ha ,[(aHH.blll MOMeHT C ,[(OCTaToqHOH TOqHOCT.blO HCCJie,[(OBaH.bl 

3KCnepHMeHTaJI.bHO, O,[(HaKO OHH B03HHKaiOT B nJia3Me ra30B.biX pa3pSI.[(OB, B aCTpO<l>H3HqecKHX 

06beKTaX H .[(p. 

HaH60JI.biiiHH rrpaKTHqecKHH HHTepec 3,[(eC.b CBSI3aH C OIJ;eHKOH KOHIJ;eHTpaiJ;HH HOHOB 

aprH,[(OB B HH.[(YKTHBHO-CBSI3aHHOH nna3Me, HCnOJI.b3yeMOH B COBpeMeHH.biX Macc

cneKTpOMeTpax. B.brnBneHHe 3THX HOHOB H yMeH.biiieHHe HX BJIHSIHHSI Ha pe3ynhTaT.bi H3MepeHHH 

npe.[(cTaBnsreT co6oif npo6neMy, KoTopasr y)Ke ,[(onroe BpeMsr CTOHT nepe.[( 3KcnepHMeHTaTOpaMH. 

Pa6oTa MM.bu;eBa M.A. SIBnsreTcsr nepB.biM rnaroM K ee perneHHIO, B qacTHOCTH, B .[(HccepTaUHH 

nOKa3aHa B03MO)KHOCT.b MO,[(eJIHpOBaHHSI COCTaBa HH.[(yKTHBHO-CBSI3aHHOH nJia3M.bl Ha OCHOBe 

pa3pa60TaHH.biX MeTO,[(OB, ,[(aiOJUaSI HenJIOXOe COrnacHe C HMeiOJUHMHCSI 3KCnepHMeHTaJI.bH.biMH 

,[(aHH.biMH. KpoMe Toro, pa60Ta Ma.TI.bU:eBa M.A. cymecTBeHHO pacrnHpsreT apceHa.TI cpe.[(CTB .[(JISI 

nonOJIHeHHSI H yTOqHeHHSI COBpeMeHH.biX TepMO,[(HHaMHqeCKHX 6a3 ,[(aHH.biX (HanpHMep, 

pa3BHBaeMoif B OHBT P AH HH<i>opMaUHOHHOH cHcTeM.bi HBTAHTEPMO), rnHpOKO 

HCnOJI.b3yeM.biX B pa3JIHqH.biX o6naCTSIX <l>H3HKH H XHMHH HH3KOTeMnepaTypHO nna3M.bl. 



B rrpol(ecce pa6on1 Ha):( )J;JiccepTal(neii Ma.rrbl(eB:biM M.A. 6biJI pa3pa6oTaH a.rrropnTM H 

KOMIIJieKC rrporpaMM, BKJIIOlfiDI MO,lJ:YJIH )IJI5l arrrrpOKCHMal(HH Me)l(aTOMHbiX IIOTeHI(HaJIOB 

Me)l(aTOMHoro B3aHMO)leiicTBH5l, paclfeTa BHYTPeHHeii cTaHICTHlfecKoH: cyMMbi n 3aBHCHMOCTeii 

OCHOBHbiX TepMO)IHHaMHlfeCKHX lPYHKI(HM OT TeMrrepaTypbi. C IIOMOII(biO 3THX rrporpaMM H 

)IOIIOJIHHTeJibHbiX TeopeTHlfeCKHX paClfeTOB 6biJIH IIOJiylfeHbi CJie)lyiOII(He pe3yJibTaTbi: 

a) HCCJie)IOBaHO IIpHMeHeHHe pa3JIHlfHOrO THIIa MO)leJibHbiX IIOTeHI(HaJIOB Me)l(aTOMHOrO 

B3aHMO)leiicTBH5l, BKJIIOlfiDI rroTeHI(HaJI Mop3e, pacumpeHHbiM rroTeHI(HaJI Mop3e, 

:meKTpOCTaTHlfeCKHH IIOTeHI(HaJI, MO)leJib «)l(eCTKHM poTaTOp - rapMOHHlfeCKHM OCI(HJIJI5lTOp» H 

)lpyrHe, )IJI5l OIIIICaHH5l OCHOBHOrO H B036y)l()leHHbiX 3JieKTpOHHbiX COCT05lHHM )IByXaTOMHbiX 

COe)IHHeHHM aprOHa; 

6) IIpOBe)leH paClfeT IIOTeHI(Ha.JlbHbiX KpHBbiX Me)l(aTOMHOrO B3aHMO)leMCTBH5l HHTpH)IOB 

aproHa ArN H ArN+ Ha OCHOBe KBaHTOBO-XHMHlfeCKOe MO)leJIHpOBaHH5l C ylfeTOM CIIHH

op6HTaJibHOrO H CIIHH-CIIHHOBbiX B3aHMO)leMCTBHM; 

B) pacclfHTaHbi TepMO)IHHaMHlfeCKHe <PYHKI(HH )IByxaTOMHbiX coe)IHHeHHM aproHa ArV+, 

ArCo+, Ar+z, Arz, ArO+, ArO, ArN+, ArN, ArH+, ArH B )IHarra3oHe TeMrreparyp OT 300 )IO 104
K, 

rrpe)ICTaBJieHHbie B lPYHKI(HOHa.JlbHOM BH)le, He06XO)IHMOM )l.illl HCIIOJib30BaHH5l HX B 

TepMO)IHHaMHlfecKoii 6a3e )laHHbiX HBT AHTEPMO; 

r) )IJI5l Ka)l()IOro H3 YKa3aHHbiX coe)IHHeHHM orrpe)leJieHbi 3HTaJibiiHH o6pa3oBaHH5l rrpu 

HOpMaJibHbiX YCJIOBH5lX; 

.ll) orrpe)leJieHbl rrorpernHOCTH paclfeTa TepMO)IHHaMHlfeCKHX lPYHKI(HM, CB5l3aHHbie C 

HeTOlfHOCTbiO paCl.J:eTa H arrrrpOKCHMal(HH IIOTeHI(HaJibHOM KpHBOM Me)l(aTOMHOrO 

B3aHMO)leMCTBH5l; 

e) IIpOBe)leHO TepMO)IHHaMHlfeCKOe MO)leJIHpOBaHHe paBHOBeCHOrO COCTaBa HH)IYKTHBHO

CB5l3aHHOM IIJia3Mbl, HCIIOJib3YeMOM B COBpeMeHHbiX MaCC-CIIeKTpOMeTpax, pe3yJibTaTbi KOTOporo 

XOpOillO COrJiacyiOTC5l C HMeiOII(HMHC5l 3KCIIepHMeHTaJibHbiMH )laHHbiMH, 'ITO IIO)ITBep)l()laeT 

KOppeKTHOCTb rrpe)IJIO)l(eHHOfO B pa60Te MeTO)la. 

3a BpeM5l pa60Tbi acrrHpaHTOM 6biJIO BbiiiOJIHeHO 23 )IOKJia)la Ha BCepOCCHMCKHX H 

Me)l()lyHapO)IHbiX KOH<PepeHI(H5lX, orry6JIHKOBaHO 8 CTaTeM B pel(eH3HpyeMbiX HaylfHbiX H3)laHH5lX 

rro MaTepua.rraM rrpo)leJiaHHoii pa6oTbi, H3 KOTOpbiX 6 BXO)l5l B ITepelfeHb BAK P<l>. 

ITpu BbiiiOJIHeHHH )IHccepTal(HOHHoii pa6oTbi aBTOp pa6oTbi rrpo5lBHJI ce65l 

CaMOCT05lTeJibHbiM HCCJie)IOBaTeJieM B 06JiaCTH TepMO)IHHaMHKH HH3KOTeMIIepaTypHOM IIJia3Mbi, 

BbllfHCJIHTeJibHOM lPH3HKH H KBaHTOBOM XHMHH, rrpo)leMOHCTpHpOBaJI BbiCOKHH ypoBeHb 

BJia)leHH5l COBpeMeHHbiMH KOMIIbiOTepHbiMH TeXHOJIOfH5lMH H cpe)ICTBaMH rrporpaMMHpOBaHH5l. 

Ma.rrbl(eB M.A. Ha rrpoT5l)l(eHHH Tpex neT 5lB.illleTc5l accncTeHTOM Ka<Pe)lpbi o6meii <Pn3HKH 

M<I>TH, r)le rrpoBO)IHT ceMHHapbi H na6opaTopHbiM rrpaKTHKYM )IJI5l cTy)leHTOB. 



B uenoM cne.uyeT OTMennh, l.J:TO Marrhues M.A. 5IBJI5IeTc5I KBarrR<i.>RURposaHHhiM 

Hayl.J:HhiM pa60THliKOM li 6eCCIIOpHO ,llOCTOliH rrpRCY)K.IleHli5I eMy yl.J:eHOH CTeiieHli KaH,llli,llaTa 

<i.>R3RKO-MaTeMaTRl.J:eCKRX HayK no crreu:RarrhHOCTli « 1.3 .14 - Terrno<l.>R3RKa R TeopeTRl.J:eCKa5I 

TeiiJIOTeXHRKa». 
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