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Pa6oTa BbIIl0nHeHa s 11HCTHTyTe npmma.uHoii: MaTeMaTHIQI 

HM. M.B. KenJlbI!lla AH CCCP. 

HayqHbJH pyK0B0.llHTem, - .ll0KT0p !pH3HKO-MaTeMaTH'ieCKHX Hay:K; 
npoqieccop KanHTKHH HHKonaii: HHKOnae

Bii'l 

OcpHUHanbHbJe onnoHeHTbJ - .ll0KT0p cpH3HKO-MaTeMaTH'leC~HX HayK 
IlysbIHHH 11ropb BHKTOPOBH'l 
/<... Cf',-f-1,H. C;vwpMo(S HJ,/11, 

Be.llymasi: opraHHsaUHSI - 11HCTHTYT XHMH'lecKoii: cpH3HKH AKa.lle
MHH HayK CCCP. 

AaTopecpepaT pasocnaa " -II 11 /✓OPMCt 199l r. 

/h , r.,1, ro 
38!llHTa COCT0HTCSI 11 ~ 0/l,IJE/fcv . JD 1991 r •. Ha 

sace,llaimH cneimanH3Hposaaaoro CoseTa npH na6opaTopHH BbJqHC
nHTenbHoii: TeXHHKH H 8BT0M8TH38UHH O11.HH, I'. .lly6Ha. 

C ,llHCCepTaUHeii: M0:>KH0 03H8K0MHTbCSI B 6H6nHOTeKe O11.HH. 

F 

Y'leHbJ'ii: ceKpeTapb cneqHanH3Hp0aaaao:ro CoaeTa 
K8H.llH.ll8T qJH3HKO-MaTeM8TH'leCKHX HayK 

tu~~ 11saH'leHKO 3.M. 
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oomaH xapaKTepucTBKa pa6oTH 
AKTyaJibHOCTI:i T6MH~ O,mi:o:A: H3 U8HTp8JII:iHUX IIp06JI8M, CTOmIUIX ·,nape~· 

(fMsm<o:A: aTOMHHX CTOJIKHOBeHH:A: H ee MHoro"lfflcJieHHHMH npHJioEeBID'!MH,sm.irfi~ · 
8TCH npo6JI8M8 .. onpe,neJI8HHR . n0T8HllH8JIOB B38HMO,It6:A:CTBHH .. ,nJlil IIIHpOROro 
Kpyra 8TOM- 8TOMHHX H 8T0M-:- MOJI8KYJIHJ)HlllC CHCT8M. 3aM8TH8.ff ,llOJIH BCel 
~pMainm: 0 noTemmaJiax rrony-qaeTCH B H8CTO~ee BpeMH KBaHTOBoxmmL . . . , . . . ·' I 

1l8ClmMH paC1l8TaMH. CJIO)!CHOCTH, _ B03Hm<81J1Ui8 B, :ico.ne T.aKHX pac11eTOB, 
HeHs6eJKHo TpMyioT BBe,neHiIH ynpomail!lHX npe.DlioJiozeHH:A:,11To no,It1Iac.I1p1JL 
Iio.nuT K 6oJiee 11eM _!00%:-MY pacxoJK,Itemm Teope~emm pacc"lfflTSHHHX no:.. 
T8HllHBJIOB OT 8KcnepHM8HT8JibH!lX ,nammx.TaKHe 8MimpH1l8CICH8 ,namme·MOzao 
IIOJIY1IHTI:,, pemaH o6paTHyio sa,naqy pacceHHHH ~no_· l!3M8p0HHHM ce11eHHI. pac;- •. , 
C8HHHH 1l8CTHU HCCJI8,IlY8MO:A:. CHCT8Mbt. , . 

B H8CTO~ee Bp8MH_pH,ItOM,op:r8HH38UH:A: !IO.It PYKOBO,llCTBOM_MIJMaT·AH 
CCCP paspa6aTiilB86TCH H3M8pHT8JibHO- BH1IHCJIHT8Jll,Jmlt ·xoMIJJi~KC (J,ffiK) 
11PeareHT 11 ,KoTopH:A: nosBOJIHT_. axcnepHMe:aTaJibHO H3Y1l8TI:i ce11eHHH Bsmwo~ 
,ne:A:cTBHH ,IlJIH 60JiblllOro Kpyra 

1

8TOM-_ 8TOMHHX H 8TOM-:-MOJI8KYJIHPHHX CHCT8~ 
B nmpoKOM .nuanasoHe OTHOCHT8JibHHX_CKOpocTefl: 1l8CTHI.{. B·8KCII8pm.18HT~ 
Ha. J.IBK II PeareHT, 11 IIJI8HH_PY8TCH IIPHM8HflTI:, • YHHK8JffiHU8 KQ9p,ItHH8T0'-
1lYBCTBHT6JII:,HH8 _·,ll8T8KTOpH··'(KtUJ:) ,KOT0pH8 II03BOJIH!lT -npJij11i8T:b K81l8CTB8H._. 
Ho · HOBYIO · ~pMaUHIO KaK 06 · aToM-aToMHHX, _Tax · H 06 · aToM-- ·· MoJieKy~ 

• . - t ' - - ' 

C81l8HHHX. . . . .. 
. . TaK HanpHMep, IIPH H:3Y'i8Hlm pacceHHHH 6HCTpHX (V"' 107 cM/ce~:r 
1l8CTHU Ha M8JIH8 ~e,.,_1-0~ yrJIH __ HCIIOJib30B8HH8 ._.·WJ.ll ,ll88T B03MOm10CTl:, 

· uccJie.ztoBaTI:i .IJ.HJWSKUHomme s~KTH , B, · ~peH!lHam,HHX 'ce-qeimHx • 
ynpyroro -paccemmH ••. T8K8H .IJ.HJWSKUHOHH8H_ CTpYKTYJ)8 ceqeHHfl: CO,llepmrr .B. 

. . . . ; ,' ,. ', . ; ' ' . . . ,._ ,. ; ·-· ·. . . L- .. 
ce6e HH~pMaumo O KOpoTKo,nefl:CTBYJllt8:A: BerBH II0T8Hl{H8JibH0:A: KpHBO:A: . ff( 

'' - . -, . ' ' . . ' ' ' ' ·~ ' ,, ; : ' ·., ·. ' ' .. ' ·. . t 

,ItH8II830H9 3H81l8HH:A: IIOT8HllHaJI8 . , 0.1 < .. V < 5 aB. ,YK838UH8H 06JI8CTJ:,: 
· II0T8HllH8JI8 HHTepecHa C T01llm 3peHHH IIpH.TIOlK8Hd B pH,lle 38A8"11 ititamdi 

CHJII:iHC> _cJKaToro :semecTBa; B HacTo~ee BpeMH ·. STO e,ItHHcTBemm:A: ,{lJIOCO~ · 
HsyqeHHfi • MeiaToMHHX cHJI B yxasaHHoM ~airasoHe s:aeprd · BS~.llelcTBHH . __ 
1l8CTHI.{.Il08TOMY npe,ItCT8BJIH8TCHB8CI:iM8 8KTY8JibHO:A: paspa<k>TK8"aJirOPHTf
M8 pemeHMH .o6paTHofl: sa.na~. ~a _oCHoBe KoToporo · 6wio OH ,:aoaMOmo n9 ·._ 
HsMepeHHHM ~aiatiioHHoit _cTpyKTypu ,. ce11eHH:A: B o6Jiacm M~·--· yrJios·· .... 
pacceHHHH onpe,neJIHTb MeJKaTOMHHfl: noTeHUHaJI. · _ · _ . _· _ · - , 
. B_ 8KcnepHM9HT8X ' no •. Hsyqemm ' C:81l~Hd ·._ 8TO~- MOJI8I<l7mfPHOro. pacceH'-

HHH KtUl ,naeT BOSM,OEHC>C'.!'I:i'.'Iia paapE368THB88~MB ·,; Pea:rEU!T8 '·' :8KCIIepll', ' 
M8HT8JibHOM o~opy,llOBamm ,.Orrp8,It8JIHTI:, ceqe~ KOJI868T8JII:,HHX riepexo.itoB ~;, , 
MOJI8KYJI8X Y.CP8,mI8HHH8_' :'no' Bp~8T8JII:,HHM. C:OCTOmnmM; 11acrim~·::T8K8Sl

0Bli-'- .' 
~pM8UHH' M0lK9Ti c~opiio:aoa~~enocpe,llcTiieimoro . onpe.zte.nem 
noBepXHOqTefl:; noiieifulioh.Ho'tf.i911epfinis}tlfira)''to~B8TCTB8HHHX. 38. V ~; !!!'. 06~~ .-. . ! a~'.!~J!H~!t ff:~:~ii~r1~13~tt:ill t , > 

,..L,,... , .. , j '"·rr-u ('., ' l . e,w'!o W U i::.n,h :: --~- . . ' •,.~~- __ .... ---~---- . . .. 



M8H' B CHC:TeMe aTOM- MOJieKyJia •. IlOCTJ)OHTI, TaKYJO SMimpWieCKYIO mm H3 
.D;ammx o ceqemrnx.MolKHo MeTo.D;oM pememrn: o6paTHo:a- 3a.D;a~. no_rrocJie.D;
nero BpeMeHH B JIHTepaType, IlOCBsmtennoa onpe.D;eJieHHIO 8TOM~ MOJI8KYJIRp
HHX mm, B ocHoBHoM y.D;eJimrocb BHHMaHHe npo6JieMe onpe.D;eJieHH.fl aHH3PT-. . 
pOIIH0:£1 COCTaBJI.flJlltefl: IlOB8pXHOCTH H8 .D;aHHHX O ceqemrax BpamaTeJibHHX 
nepexo.D;OB npH · pacce.f!HHH qacTHU c mrsKHMH · SHeprnHMH nocTynaTeJibHoro 
,nmmemIB, Kor;i;a MOlKHO CqE:TaTb, qTQ.KOJie6aTeJibHOe COCTO.flHHe 11 88MOpo
:i::eHo II B npouecce coy.D;apeHH.fl. OITHcaHHe C08.D;8HHHX MeTO.D;OB CYMMHJ)OB8HO 
B 0630pe/!/0,ll;IIaKO, B YCJIOBIDIX, KOr.D;a BO~MOXCHO B086YX{,1{8Hll8. KOJie6a
T8JibHHX CTeneHe:a- CB060,IJJ:l .fl.D;8p MOJieKyJIH STH MeTO,IJJ:l He npnro,D;HH. B 
Il8B8CTHOtt Mepe 8.D;eCb HMeeTC.fl OIIp8,D;eJie:HHillt npo6eJI B TeOpHH. OTqacTH 
,lllIKBH.ZtHpc>BaTb YKa8amntlt 'npo6eJI MOrJIH 6H pa6oTH12- 31 ,. r.D;e. npe.D;JiolKeHH 
aJirop:nTMH onpe.D;eJieHH.fl s®leKTHBHHX noBepxnocTet!, oIIHcHBamtHXpa,IUiaJib
Hoe ,I03m!8Hll8 .fl.D;ep B ClICTeMe 8TOM- MOJieKyJia. ppe.D;JioX<emm:0: B STHX 
pa6oTax aJiropHTM OilHpaeTC.fl Ha I'HIIOTesy . 0 HaJIHqHH pa.D;YXCHHX oco6eH
HOCTe:R B II IlOJIHHX 11 (T.e~ HpOCYMMHp0B8HHHX ITO BC8M KOHe~ K<;>Jie6a
TeJibHHM cocTomm.flM qacTHU) .im®>epe:mmaJibHHX ce.qeHH.flX paccemnm c:n,c
TeM He- N2, N2-N2• He-02 H T.,D;. Trum:e oco6eHHOCTH .D;8!CTBHT8JibHO 
Ha6JI!O,D;8IOTC.ll B SKcnepBM8HTe. 0,ll;IIaKO, B HOBO:lt pa6oTe141Ha npHMepe 
ll8MepeHH:a: Cil8KTp.a sHeprorroTepb B CllC'l'.8Max He.:...N2, N2.:..N2. BH.flB.JieH cioJI:&
moa BKJia,D; B ceqeHH.11 npoueccoB B086y~eHH.fl SJieKTpoHHHX CTerreHe:a- .· CB0-
60.D;H qacTHU H, CJie.D;OB8TeJibHO, aJirOpHTMH 12- 31 HYX{,1{8IOTC.fl no MeHbme:a-
Mepe . B MO)U$maUHH. . .... · , . • · · · · 

UeJibIO pa6oTH, TaKHM o6paaoM .flBJimroc1,: . 
I. COS.D;aHHe MeTo.ll;oB onpe.D;eJieHH.11 $pwiecKH-cHMMeTpH'IHHX no
TeHUHaJIOB B88HMO,D;eft"cTBH.fl (06JI8CTb 8HaqeHH:f1 IlOTeHUHaJia 0.1SVS5 sB H8 
.D;8HHHX O ,IUI(ppaKUHOHHOM,Paccemnm'oHcTpHX (E "'1 KsB) 8TOMOB H MOJie-
KYJI Ha MaJIHe yrJIH (8 .< 1°)~ . 

I •. _Buok U. Inversion o! · mol_eoular soattering data/ /Computer 
Phys.Report.-1986,v.5-p.1-:58 

. 2. J!eoHac B.B.,PO,IUIOHOB H.n.HcCJI8.D;OB8Hllfl BHCOKOSHepreTWieCKOro 
paccemm.11 aTOMOB H MOJieKyJI././ Yll)H-I985,T~I46,BHIT.I-cTp.7-34 

3. Po~oHoBa H.II. BoccTaHOBJieHHe. MOJISKYJI.f!PHHX rroBepxnocTe:a
rroTeHUHaJibHo:a- SH9prHH 'us aCHMITTOTHK S!MBKTa KOJie6aTeJibHOa pa,nyrn: 
IlpenpHHT N°I053 M.: HRH Mi CCCP,!985 

. . 

.. 4. KaJIHHHH A.II., JieoHac B.B. ,MoposoB B.A •.. ff3yqeHHe ynpyroro 
paccemm.fl H SJieKTpoHHOro B086y>K,I(eHH.fl IIpH CTO.llKHOBeHH.flX aTOMOB H 
MoJieKyJI: He-N2 ,N2-N2 : IlpenpHHT N°362 M •. : WIMex. •AH CCCP, !988 
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2. Paspa60TKa M9TO.D;OB · pacqeTa ceqemtll: KOJie6aTeJibHOro B086YE-
,D;eHH.ll MOJieKYJI IIpH HXpacce.f!HHH Ha M8JlHe yrJIH. 
3. Paspa6oTKa M8TO.D;OB, aJiropnTMOB H nporpaMM HHTepnpeTaUHH 
SKCrrepHM9HTaJibHO! HHitX)pMaUHH O ceqeHH.flX npoueccoB KOJie6aTeJibHOro 
B086YX{,I{eHH.flllpH pacce.f!HHH MOJieKYJI.f!PHHX qacTHU H8 8TOMapma:. MHIII8H.flX B 
Tepr.nmax ITOB9pXHOCTe:a- IlOTeHUH8JibHO! SHeprHH CHCT8MH aTOM .D;Byx-
8TOMHa.fl MOJieKyJia.· 

Hayqna.fi' HOBH8H8 pa60TH 88KJIIOqaeTC.fl B TOM qTo: 
I. PacCMOTpeH BOIIpOC O B08MOlKHOCTH,SKCITepHMeHTaJibHOro H8yq8Hll.fl 

MelKaTOMHHX CHJI B ,IUI8Il880H8 SHeprH:a- B88HMO.D;eft"cTBH.ll qacTHU 0.1<V<5 sB 
YKa3aHHa.fl 06JiaCTb .D;O ITOC~e,ll;IIero Bp9MeHH He IlO.D;,D;aBaJiaCb Hsyqe:mm .B 
SKCil8pHM9HT8. Paspa60T8H8 M8TO,IUIKa . onpe,D;eJieHH.fl KOpoTKO.D;81tCTBYDnero 
IlOT8HUHaJia B YKa88HHOM ,IUI8Il880He, HCITOJib8YICll\8.fl s®l9KTH ,lJ;H{ppaKUHOH
HOro pacce.llHH.fl 6HCTpHX iiacTHU ( v::: 10 7 cM/ceK ) Ha MaJIHe ( 8<1 ° ) 
yrJIH. 

2. Paspa6oTana MeTo~a ~cJiennoro pacqeTa. ceqeHH KOJie6a
T8JibHoro B086y~eHH.fl ,D;ByxaTOMHHX MOJI8KYJI B 6HCTpHX MOJieKYJIRpHHX nyq
Kax IIpH HX pacce.f!HHH Ha MaJIHe yrJIH~ ,Itn.fl CHCTeM C HO oqeHI, BHCOKOtt 
CTerrem,10 8Hll80Tpomm B IlOB9pXHOCTH IlOTeHUHaJibHOfl: SHeprHH cmm) npe.D;
.riozeHH aJiropHTMH onpe.D;eJieHH.fl II cpesa II noBepxiiocra, OTBeTCTBeimoro 
88 V-T 06M9H B CHCT8M9 aTOM-MOJieKyJI8,H8 SKCrrepHMeHTaJibHHX .D;aHHHX 0 
ceqeHH.flX·KoJie6aT9JlbHHX'ITepexo.D;OB~ B HacTomnee Bp8M.ll MeTO,IUIKH, Il08BO
JI.fll!lnHe H8BJieKaTb YK888HHYIO HHitX)pMaUHIO H8 .D;8HHHX O pacce.f!HHH 6HC_TpHX 
MOJieKYJIRpHHX rryqKOB Ha rasOBHX MmlJeH.flX, OTCYTCTBYJOT. 

3. · · Panee B p.fl.D;e ny6JIHKaUHtt o6c~aJic.fl crroco6 npmmro sKcrre
pHMeHTaJibHoro Hsyqemm KOpoTKO,D;e1tcTBYIOOUll, a.D;,D;HTHBHHX cocTaBJI.flmtHX 
IlOBepXHOCTH IlOTeHUHaJibH01t SHeprHH CHCTeMH 8TOM +,IUIMep H8 aTOMOB 
6Jiaropo,ll;IIHX .rasoB B SKCII9pHM8HT8X ITO paccemnno KJI8CTepoB. Ha MaJIHe 
yrJIH. IlOKa88HO, qTo aHaJIO~ cnoco6 MOlK8T npHMeH.f!TbC.fl .D;JI.fl HCCJie~ 
.D;OB.BHHn KOJ)OTKO.D;ettCTB~ea qacra mm CHCTeMH aTOM-,D;ByxaToMHa.fl roMO
.fl.D;epHa.11 MOJieKyJia Ha o6opy.D;oBamm 008,D;arooteroc.fl El HaCTO.fllltee BpeM.fl B 
WIMaT. AH'CCCP H3M9pHT8JibHO- ~CJIHT8JibHOro KOMilJI9KCa II PeareHT 11 • 

Pa3pa60T8HH ·M8TO,IUIKH, KOTOpHe . Il03BOJI.11IOT. H8 ,I(aHHHX , 0 ceqeHH.flX 
CTO.llKHOBHT8JibHOfl: ,IJ;HCCOUHaUHH. MOJI9KY JI .. B : SKCIIepHM9HT,ax C 6HCTpHMH MO
JI6KYJIRpHl:Thm ny~aMH H3BJI8K8Tb HH(tK)pMaUHIO O KOpoTKO.D;eft"cTBYIOOt9i qacra 
mm CHCTeMH 8TOM-MOJieKyJia. 

IIpaKTWieCKa.fl 3HaqwocTb pa60TH 881(JII()qaeTC.fl B TOM qTo: 
I. 06pa60T8HH pesyJibT8TH nepBHX·OTHOCHTeJIBHO Ha,D;elKHHX H3Mepe
HH:a: ,IUI~8KUHOHH01t CTPYKTYPH B .IUIII$3P9HUH8JibHHX ceqeHH.flX IIpH pacce.fl
HHH.8TOMOB He (E "'1 KsB) Ha M8JIHe yrJIH H H8 STHX ,D;aHHHX onpe,D;eJieH 

3! 



µapmm· IlOT0HUH8JI CHCT0Mli He-He B 00JI8CTH M0lKaTOMHHX paccTollliilll: 
,·O . 0 

:IA< .R <1.7A 
I . . . . 

~- :·' Ilpe,nJIOE8H CIIOCOO ,ml8I'HOCTHKH -~YHKilHH pacrrpe,n;eJiemrn sace-

~8HHOCT01 MOJI8KYJI B_ rryqKe no KoJieOaTe.lThHHM cocTommmA, He TJ)eOYJ{Wtlt 

• ~Hemm B sKcrrepHMeHT~ JiasepHoro :wm sJieKTpOHHoro ooopy,n;omum.R. 

: 3. · PaspaCSoTaHH KOHKpeTHHe · ... a~opHTMH Ii rrporpaMMU pacqeTa, 

KOTOpll0.MOryT HCilOJib30BaTbC.flB Ka'!l8CTB8 MaTeMaTH"qeCKoro·ooecneqeHH.R 
. r - ... ·. . - . -

p:.nmmpyeM!ll'. B H8CTO.flllt08 Bp8M.fl·8KCII8pHM8HTOB IIO H3y-qemno Heyrrpyroro 

pacce.RHH.fl OHCTJ)la · MOJI8KfJI.RpHl,IX rryqKOB Ha rasoBHX MHIII8H.fl)(~. 

IJyO~ainm:rro. 'i'eMe ,zmccepTaUHH orryO~oBaHO 6 -pae5oT; rrepeqeH:& 

KOTOpux IIpHB8)t8H B KOHUS aBTbpe«IiepaTa. 

:AnpoOaIW.R p80oTH: p83YJibT8TH' ,11;8HHOI p80bTH .n;oMa.n;oBa~Cb H oOcylK

;I(MHCb--: Ha · KO$p0HUHH . MOJIO.n;HX y-qeHl:lX fmlif (,llo~orrpy,nmn:t 

I986r.) ,Ha II BcecomHOM COBemaHHH IIO (ffil3HKO-DMH1I0CKHM CBOICTBaM 

·· BemecTBa ( tJe~a:mcK · !~7 r. ) , :e:a PaOo'!leM coBem~ rro ypaBHeHH.RM 

COCTO.RHH.fl" (MocKBa !988 r.),Ha X BceCOI03HOI · KOH(l)epeHUHH IIO 

'SJIBKTPQH-aToMHHM CTOJIKHOBemrnM ( .Ymropo.I{ !988 r.), Ha PaOo'!leM, coBe-,. 

mamm iio @isHKo- xm.m-qecKHM, cBolcTBaM BemecTBa • .(3BeHHropo.I{ 1. !989 

r.), Ha cer.nmape aKa,l{eMHKa r.H.IleTpoBa (W{lif AH_CCCP I986r.),·Ha 

ceMHHape rrpcxiieccopa H.M.Ky3H0UOBa (HX:~ AH CCCP !988 r ~), Ha C0Mlmape. 

aKa,l{eMHKa A.A.CaMapcKoro (WlM AH CCCP !989 r.). 

CTJlYKTYPa:H oObeM ,zmccepTamm:.zmccepTaUH.R cocTOHT H3 BBe.zteHH.R,Tpex 

rJiaB,38KJIIO'!l8HH.fl H IIpMO:&eeHd. 00~ o0'b8M ,zmccepTamm I42CTPaIIIiUH 

,1lHcc·epT8UH.fl . co,n;epl!GIT 32 pHcjHKa, IO T80~ H CIIHCOK ~TepaTypl:l 

( !!3 Hamd0HOB8HHI) • 

KPATKOE CO.I{EP}KA}rnE PABOTH 
Bo BB0,It8HHH-IIpOB8,It8H KpaTI<m!:-0030p COCTO.RHH.fl IIpOOJieM, 

3aTpoHYTHX B ,zmccepTamm. ,oOOCHOBaHa 8KTyaJibHOCTb .TeMH, HOBH3Ha H 

IIpaKTH'q8CKa.R SHa"qHMOCTb paOoTH. 

rJiaBaI nocBmneHa paspaOoTKe MeTo,n;a orrpe,n;eJieHH.R c(l)epu-qecKH

cBMMeTJlH"qHOro IIOT8HUH8Jia BSamd0,11;0fl:CTBH.fl (OOJiaCTb SHa'!leHHn IIOT0HUHaJia 

0. 1 < V <5 8B) HS ,ItaHHllX • O ,zmlfxI)epeHUHaJibHOM ceqeHHH ,zm~aKUHOHHoro 

pacce.RHH.fl OHCTJ)HX ("!1 KsB) 8TOMOB H MOJI0KYJI Ha MaJIHe-yrJIH(-0 :S 1°). 

s·rraparp$_ I co,n;epmaTc.R pesyJibTaTH rrpHOJIHlKeHHoro.rro,n;xo,n;a· 

K orrpe,n;eJiemno IIOT0HUH8JIOB BSaHMo.n;elcTBHH Ha OCHOBe 3KCII0pHM0HT8JibHl:lX 

,ItaHHllX O ,zmlfxI)epeHUHaJibHOM C0'!10HHH .ztIBI)p8KUHOHHOro pacceHHHH OHCTJ)HX 

~- ,_'1:18CTHU ,Ha MaJIHe yrJIH. . •!. ·• ·, ;'t/~;,:,•'i,:">1, 1 

B · rryHKTe I. I. I oOocHoBaHa HeoOxo.n;HMOCTb · paspBOoTKH MeTo

.ItHKH orrpe,It0JI6HH.fl . $pu-qecKH -cHMMeTpH'qllllX •. IIOT6HUH8JIOB. B38HMO.zte:!l_CTBH.fl 

IIO ,ItaHHHMO ,zmlfxI)epeHUHaJibHl:lX ce-qeHHmcpacceHHHH OHCTJ)HX MOJI0KYJI.f!PHl:lX 
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rryqKOB. OTMe_qaeTC.fl, '!ITO CYm0CTBYJOOUi8. B • HaCTO.fllll00 BpeM.R M8TO,Itl:l · orrpe,n;e

JI6HIDl $pu-qecKH-CHMM8TJ)H"qHHX IlOT8HUHaJIOB ,OCHOBaHHHe Ha oOpameHHH . 

3M1IHpH'q0CKHX ,ItaHHllX rryqKOBHX. 8KCII8pHM8HTOB,paSBHTH . .ItJI.fl orrpe,n;eJie~.R 

V, . ec~ 5 < · V < 20 aB (M8TO,It COBM6CTHHX HSMepeHHn HHTerpaJibHl:lX H .nmf)-

«IJepeHUHaJibHl:lX ceqeHHfl: pacce.RHH.fl) H ,nJIH orrpe,n;eJieHH.R v B oOJiacrn. 

V:$0. 1 8B (. 8KCII6pHM6HTH C IIY'!IKaMH T6IIJIOBHX 8Heprna) • ,llHanasoH lK8 3Ha

qeHHfl: IlOT8HUHaJia 0.1:$ V:S 58B OCTaeTC~ rrpaKTH"q9CKH H6 rrepeKpHT 8Kcne

pHM8HTOM. B TOlK8 Bp8M.fl ~pMaUH.fl O IlOTBHUHaJiaX. B_ STOI . oOJ_IaCTH. 

SHeprna B3aHMo,n;elcTBH.R co,n;eplKHTC.fl, HarrpHMep, B ,zmlfxI)epeHUHaJibHl:lX ce

'!10HH.fl)( pacce.RHH.R OHCTJ)HX qacTHU rrpH me · pacceHHHH . Ha yrJIH ·. ~r0 • 

0TMe'!la8TC.fl '!ITO, pacce.RHHe T8KHX '!18CTHU Ha yrJIH 9 :$0.5° OimCHBaeTCH 

SaKOHaMH KBaH~OBOfl: MSXaHHKH, '!ITO ~.RBJI.f18TC.fl B X~p8KT6pHHX OCUWJJI.fl

UH.fl)( ,milfxI)epeHUHaJibHl:lX ceqeHHfl: .B 3aBHCHMOCTH OT yrJia '6. YKa38HO 'qTO, 

8TH OC066HHOCTH ITOB0,It8HH.fl ceqeHHfl: Ha MaJIHX yrJiax MoryT OHTb HCIIOJib

SOBaHH B KOHKp8THl:lX rrpoue,n;ypax oOpameHH.R 8KCII6pHM8HTaJibHl:lX ,ItaHHllX. 

8 rryHKT6 I.I.2 IIpOBO,mITCH icpaTKHI oOsop M8T0,1l;OB,HCIIOJibSY

eM!ll'. B HacrO.fllll88 _Bp8M.fl . ,ItJI.fl OIIp8,It6JI6HH.fl . )lOT8HUHaJIOB HS ,n;aHHHX. 0. pac

C8.flHHH MOJI6KY JISipHl:lX rryqKOB. 

B rryHKTe I.I.3 alia~anpyeTc.R · ,IIpOOJieMa . orrpe,n;eJieHH.R rro-

TeHUHaJia B YCJIOBH.RX IIpHM8HHMO.CTH sfl:KoHaJibHOrQ rrpHOJIHlKeHH.R ( ka. > > 
.1, r.ne a.-xapaKTepHHI pa,n;nyc ,n;efl:CTBH.fl. IIOT0HUHaJia, _k - BOJIHOBOe 'qHCJIO 

HaJieTalOOleft '!18CTHUH). ·OTMe'!laeTC.fl,'!ITO ec~ ,zmana30H yrJIOB pacceHHH.R,a 

KOTOpoM HSB0CTHO OTHOCHT8JibH08 (T ~ 8 .. B IIpOH3BOJibHl:lX . 6,m!HHU8X ) 

,zm~peHUHaJibHOELceqeHHe pacce.RHH.R,Orp8HH'qeH yrJiaMH '6 e [ '6 max ; '6 

min ],TO rrpHMeHeHRe IIIHpOKO HCIIOJib3Y0MOro,Har,?8KTHK0M0TO,Ita pemeHH.R 

oOpaTHol .. aa,n;aqn, . IIp8,nJIOlK0HHOro O.B.l'DHp(?oBHM15 IIpHBO.Im'.1' K ,ItBynapa-

M0TJ)H'q8CKOMY ceMelcTBY rroTeHUHaJIOB V =V(r,ci cz), r,n;e Ci. cz- .· 

H8HSB9CTHl:l9 _KOHCTaHTH. 

•B rryHKTe r~I.4-rrpe,nJiolKeH cnocoo IipHOJIHlKeHHoro aHa~TH"qec

Koro ,' orrpe,n;eJieHH$! , rrapaM6TpoB , Ci; CZ , , HCIIOJibSYIOOUtlt SlfxI)eKT IIO.RBJI8HH.fl 

Ha·MaJIHX yrJiax·pacce.RHH.R .ztIBI)paKUHommx MHHHMYMOB B ,milfxI)epeHUHaJibHOM 

C6'!18HHH paCC8.flHH.fl~ CyTb IIp8,nJIOlK8HHOrO IIO,ItXO,Ita IIO.RCH.fl8TCH aHaJIOrH81 C 

)J;0'.~8KUH6:A: CBeTa Ha 80COJ1IOTHO rrorJiomalOOl6M . mapHKe pa,n;nyca ·. a.. lifs 

OIITH!m HSB6CTHO• 'qTO;pa,ItHYCOM mapHKa OIIp6,11;0JI.fl6TC.fl.H6 .TOJibKO yrJIOB06 

IIOJIOlK8HH8; MHHHMYMOB B C8'!18HHH,, HO H a~Ty,n;a ,ml~8KUHOHHHX IIHKOB. 

lifCIIOJibSY.fl STY 8KCII0pHM0HTaJibHYID HH~pMaJlllO, KOHCTaHTH C1 ;C2 
iipe,ItJiaraeTCH BHOHpaTb . TaKHM. oOpasoM, . 'qTOOH rrpaBMbHO OIIHCaTb 

aMIIJIHTY.ztY n rroJiomeHHe rrepBoro ,zm~aKUHC>HHoro IIHKa B ceqeHHH. IloKa-

5. \linpCOB O.B.// JK3T~I953, T.24-c.259 
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38HO, qTo KOppeKTHOe orrpe,n;eneHHe V Tp86yeT 8IIpHOpHllX CBe,n;emnt Ono

.Be,n;eHHHIIOTBHUHana B38IDJ!O,ll;8:£1CTBHH rrpH R » a. 

B nyHKTe I.I.5 IIpHBO.UHTCH rrpH6JJIDKemme IIK>PMY.lm, y,no6HHe 

,nJIH 8H8RH~8CKHX pacqeTOB B9JIIBIHH JlH(1xl)ep8HUH8JibHOro H nomorc 

ceqe:smt paccemnrn B YCROBHHX BHCOK09HepremecKoro ,n;H@)aKIJ,HOHHOI'O 
pacCeHHHH~ 

Ilaparpa~ 2 noCBHJn8H paspa60TKe BapH8UHOHH0:£1 M9TO,ll;HKH on-' 

pe,n;eneHH51 KOHCT8HT C1;C2· 

B nyHKT8 I. 2. I paCCMOTpeH B03MOlKHlllt cnoco6 orrpe,n;eneHHH 

KOHCT8HT,HCXO.UH H3 orrpe,n;eneHHH MHHHMYMa ~YHKUHOHana cne,n;y:rcmero B~a: 

'\'} 2 
max 

0aKcn. 0 aKcnepIDJl • ( ,o) 0Teop (-0) 
( I .) • + min. ~[Vl=J d-0 

aKcrrepIDJ1. (-0) o Teop (-0*) 2 

A(-0) a • 
,omin 

r.ue -o.e['Omax; 'Omin], -o.-yron, mi KOTOpOM IIpOH3BO,ll;HTCH HOpMHpOOBKa 

ceqemtlt; A(-0) -9KCnepIDJl8HT8RbHaH OillH6Ka H3Mepemtlt; o(-0)- ,n;HitxlJepeH

UH8RbH08 ceqeHHe pacceHHHH. 

Ilaparpa~ 3 co,n;eplKHT pesynbT8TH T8CTOBHX IIpIDJlep~lB 

BOCCT8HOBJI8HHH noTeHUHana yrrpyroro B38IDJ!O,ll;9:£1CTBHH H3· ,n;aHHHX 0 

.m$,IlepeHUHaRbHOM ceqeHHH ,n;H@)8KUHOHHOro pacceHHHH 6HCTpHX qaCTHUHa 

Ma.ime yr.im. · B 9TOM • naparpa(l)e rrpHBO,n;HTCH rrpIDJ1ep o6pMoTKH 

aKcrrepHMeHTanbHHX ,n;aHHHX' no paccemnno 6HcTpmC aToMoB He ( E=500~ 

15009B) Ha Ma.ime yr.im (0.05°;0~2°1. 

B nyHKTe I.3.I co,n;epli<aTcH rrpIDJ1epH orrpe.ueneHHH ctIJep~ecKH

cHMMeTp:irnloro noTeHUHaJia · B38IDJ!O.U9:£1CTBHH Ha OCHOBB anropHTMa,. pas

pMoTaHHoro B naparpa(l)e I.I 

B nyHKTe I.3.2 co,n;eplKaTCH IIpIDJ18pH OIIJl9,ll;enaHHH: c(l)ep~eCKH

CHMM8Tp~oro noTemurnna B38IDJ!O,ll;8:£1CTBHH Ha OCHOBe anropHTMa, pas

pa60T8HHOro B naparpa!l)e I. 2 

B nyHKTe. I.3.3 H3 HOBHX 9KcnepIDJl9HT8RbHHX .UaHHHX O ,n;H(p

(l)epeHUHaRbHOM ceqeHHH ,n;H(ppaKUHOHHOro paccemnrn aTOMOB He (E"'1keV) Ha 

yr.im -0 e[0.05°-o.2°l6Iorrpe~eneH noTeHUHan B8aIDJ10,n;e:£1cTBHH CHCTBMH 

He-He, ' COOTBeTCTBYIOilUllt rrpe,n;cTaBneHHHM 9KcnepIDJl8HT8RbHHM · ,n;aHHHM 

6. Gao R.S. ,Johnson L.K. ,Nitz D.E. ,Smith K.A. and Stebbings 

·, ,. , R.F. Absolute· Mfferent~l oross seotiona,:-.for ·, veey,-smalF-angle 

elastic scattering in He-He ool1isions at keV energies.//Phys. 
. \ 

Rev. A-1987,v.35,n.11-p.4541 · ' 
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(o6naCTb.M8lK8TOMHHX pacCTOH:mtlt 1.0A~ R ~ 1.7A).IlonyqeHHH:£1 noTeHUH-

~n B8aIDJ10,n;e:£1cTBHH Haxo,n;HTCH B xopomeM coOTBBTCTBIBI c BapHaini:oHHHMH 

pacqeTaMHI 71 IlpoBe.ueii aHanHs To~ocTH nony<ieHHoro pesynhTaTa. 

OTMeqaeTcH,qTo_ B ,n;HanasoHe ManHX yrnoB paccemnrn ( -0< 2 10-3pa,n.) -

,n;aHHHe161 co,nepJKaT ,nocTaTO~O 60RblllH9 ( 60RblllH8 qeM BeJIIBIHHa .OillH60K 

IIpHBO,ll;HMHX 8BTOpaMH 9KCnepIDJl8HT8) anrrapaTHHe 9itxlJeKTH "' 7 10;_4pa,n. 

YK838HO. qTo TaKH8 . OillH6KH MoryT IIpHBO,ll;HTb K 38BHm8HHIO B BeJIIBIHHe 
. . . 

noTeHUHana B38IDJ!O,D;e:£1CTBHH. B CBH3H C 9TIDJ! OTMeqaeTCH qTQ OT~e 

Be~ napHoro noTeHUHana CHCTeMH He-He,rrpe,n;noJKeHHoro B ,n;aHHott 

pMoTe OT 9itxl>eKTHBHOro . noTeHUHana, nonyqeHHoro H3 y,n;apHO-BORHOBHX 

9KcrrepIDJ18HTOB c ·KOH,neHCHpOBaHHHM He181 He.MoJKeT Tp8KTOB8TbCH KaK rrpo-. . 

HBReHHe 9itxlJeKTOB Hea,n;,n;HT~HOCTH B "qHCTOM B~e" B YK838HHOM ,n;Hana-

30He M9lK8TOMHHX paccToH:smt. IlOK838HO, qTo mHpOKO HCnonbsyeMH:£1 B 

H8CTomnee Bp8MH noTeHUHa~I9I HBRH8TCH 38BHm8HHHM B ,n;HanasoHe M8lK8TOM-

HHX paCCTQ~ R > 1 .21. . 

... rnaBaII noc:amneHa paspa6oTKe MeTo,noB pacqeTa ce'l!emtlt Kone-

6aTenhHoro B03C5YlK,ll8HHH .nBYX8TOMHHX MOReKyn rrpH HX pacceHHHH Ha M8Jra8 

yr.im. 

Ilaparpa4;1,2.IrrocBmneH BHBO,n;y IIK>PMYR,Ha KOTOpHX OCHOB8HH,pesynb

T8TH, H3ROJKemme_B.rnaBe II. 

, IlYHKT , 2 ~ I'.,L, BBe,neHHe. 060CHOBHB89TCH B03MOlKHOOTb HCnORb30B8HHH 

HHiIJopMaIJ,HH -0, ce_qeHHHX KOR868T8RbHOro B036YlK,ll9HHH ManoaTOMHHX MORBKYR 

,nJIH Henocpe,n;cTB~HHoro orrpe,n;eneHHH H3 9KcnepIDJl8HT8RbHHX ,n;aHHHX qacTH 

IlII3 CHCTe.MH 8TOM-:MOR~Kyna, .,OTB9TCTB8HH0:£1 38 B036ylK,lleHHe KOne6aTenb

HHX CTeneH~:£1, , CBo60,n;H, qacTHU.. OTMeqaeTCH, qTQ B H8CTomnee Bp9Mfl 

ypoBeHh . pa3BHTHH 9KcnepIDJleHT8RbH0:£1 T9XHHKH .UOCT8TQqeH, . qT06H 

M8TO,U8MH BpeMsmponeTHOro 8H8Rli38 HsyqaTb K0~9CTB9HHY.IO HHitopMaUHIO 0 

ceqeHHmc Kone6aTenbHoro Bos6yJK,n;eHHH rrpH paccemnm 6HCTpHX (E"'1 keV) 

MoneKYn.H~ Ma.ime yr.im. TaKHe ceqeHHH co,nepJKaT•CBe,n;eHHH_o6 ycpe,n;HeH

Ho:£1 no opH8HT8UHHM,.qacTHU IlII3,T.K. B 9:KCnepIDJl9HT8X He rrpe,UCT8BJIH8TCH 

7. 'Ceperly D.M. and Partridze// Journ. Chem.Phys~-1986,v.84-

p.820. · 

8. Nellis W.J. et al. Shock compression of liquid'Heliurii to 56 

GPa (560 kbar)'.//Phys. Rev. Letters-1984,v.53,n.13-p.1248 · 

9. Foreman P.B. et al// J. Chem~:-Phys.D-1974,v.61-p.1658 
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B08MOJKHHM @mceyoBaTb BpamaTeJibHHe cocTosnnm MOJIBKYJI~ · YKasaHo, ·lITO 

B COOTBBTCTBYIOOUDC p88,D;9JI8X TBOplm aTOM-MOJIBKYJISipHOro paccesrn;m1 MBTO

. ,zuma • .. II08BOJI.fUOlliaH HCIIOJib30B8TI, HH(lX>pMaumo O . ceqeHHHX ,D;JIH onpe,D;eJieHHH 
. I • • 

8TOM-MOJI9KYJISipHHX IIII8 OTCYTCTBYBT. 0TM9lI89TCH,lITO 88,D;aqa OIIp9,D;9JI9HHH 

IIII8 H8 ,D;8HHHX O ceiieHHHX OTHOCHTCH K KJiaccy MpaTHHX 88,D;aq TeOpHH 

,.paccesnmH. OOpaTHHe 88,D;8l!H HBKOppeKTHH. qTOOH H80elKaTb TPY,D;HOCTen, 

·cBH88HHHX C HBKoppeKTHOCTI,IO IIOCT8BJI9HH08 88,D;8l!H, npe,n.naraeTCH 

paspa00T8TI, ,D;OCT8TOl!HO IIpOCTHe CIIOCOOH pacqeTa ceqeHHa, B paMKax 

KOTOpHX 88,D;a·qa oopameHHH SKCII9pHM9HT8JlbHHX ,D;8HHHX B ITOT9HUH8JI 

pemaJI8CI, OH B KB8.IJ;P8Typax H,CJI9,D;OB8T9JlbHO, 00JI8,D;8JI8 OH YCT01NHBOCTl?IO 

no ·OTHOIDBHHIO K SKCIT9pHM9HT8JII,HHM norpemHOCTHM. 0TM9lI89TC.fl, lITO 

ocHoBon ,n.nH sToro • MoryT CRYlKHTb pasJIHl!HHe MO,D;H@mamm 

ITOJIYKJI8CCWI9CKHX npHOJIHlKeHHa, Kor~a ·o,D;Ha. qaCTb CT9IT9Hen CBOOO,D;H_ B 

CHCTeMe aTOM- MOJI9KYJl8 o:im:CHB89TC.fl KJl8CCWI9CK08 MeXaHHKon, .. a ,IJ;_pyra.fl 

KB8HTOB08. KpaTKO H8JIOlK9HH OCHOBHH9 p98YJibT8TH,rJiaBH II. 

IlyHKT 2.I.2.YK888HO, lITO IIpH pacceHHHH OHCTpHX MOJIBKYJI Ha MaJIHe 

yrJIH pacqeT ceqeHHa KOJieOaTeJibHHX nepexo,D;oB CBO,D;HTCH K pacqeTy saKo

H8JibHHX HHTerpaJIOB, .. B ITO,D;HHTerpaJibHOe BHp8lK9HH9 . KOTOpHX BXO,D;HT 

sJieMeHTH s...:MaTpllllH · paccemmH, BHl!HCJIHeMHe . pemeHHeM · sa,D;al!H KomH ,n.nH 

,CHCTBMH 00HKHOB9HHHX ,D;H(fxllep9HUH8JibHHX ypaBHBliHtt. B KOOp,D;HHaTHOM 

npe,D;cTaBJieHHH·YKasaHHaH·c:0:cTeMa npe,D;cTaBJisieT HS cMH HecTaQHoHapHoe 

ypaBHemi:e lllpe,D;li:Hrepa, OIIp9,D;9JIH~ee BHYTPHMOJIBKYJISipHYIO ,· ,D;HHaMHKY 

IIpH88,D;8HHOM ,D;BHlKBHHH UBHTpa Mace CHCTBMH no'KJiaccwiecKon Tp89KTOpHH. 

VIcnoJib8YH BapHaQHoHHlltt npHHQHIT · · ,D;JIH · ,D;e8cTBHH, • '110,JJyti:eH • YilPOmeHHH:a . . , 
B8pH8HT SToro ypaBHBHHH, B KOTOpOM pa,D;HaJibH09 ,D;BHlK9HH9'H,D;ep MOJIBKYJIH 

.OITHCHB89TCH BOJIHOBon ~YHKQ:0:98, a BpamaTeJibHOe · • ,D;BHlK9HH9 MOJIBKY JIH . Rak 

ueJioro onpe,D;eJIHeTcH saKoHaMH KJiaccwrecKon Mexamrim·(noJiyi<JiaccHqecKoe 

npHOJIHlKe:iIHe ) • Ilpe,n.nolKemo HcnoJI1,so:saT1, noJiylieHHHe · ypaBHBHHH ·. ,n.nH 

pac'!eTa ceqeHHa·KOJI908T9JlbHOro B080ylK,D;eHHH'.MOJI9KYJI•ycpe,D;H9HHl:l8 ITO.BX. 

BpamaTeJibHHM COCTOSIHHHM.. ' , • 

2~2 noc:sruneH pemeHHIO ypaB:HeliHtt noJiYKJiaccwrecKoro npHOJIHlKeHH.ft 

,nJIH 'ycpe,D;Hemmn no opneHT8UH.HM MOJIBKYJI rio:sepXHOCTH ITOT9HUH8JlbH08 

SHeprHH. 

B nyHKTe .2.2~1 · Ha OCHOB9 BOJIHOB08 ~YHKmm ,nJIH rapMOHWI8CKOro 

OCQHJIJIHTopa C 88BHcmnen OT BpeMeHH lI8CTOT08 H ITO,D;B9plKeHHoro,D;e8cTBHIO 

BH9IDHe8.CHJIH, Haa,D;eHHon B p80oTe1101, IIpOB9,D;9HO pemeHHe npe,n.nOlKBHHHX 

B IJYHKT6. 2.'1.2 ypaBHeHHa ,nJIH ITOT9HUH8JI8 11,D;Hmamen c(IJepH'; . 
•., ' ( . ,, . ,, 

IO. Hans-Diter Meyer// Chem.Phys.-1981,v.61-p.365 
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V(R,r) = V
0 

(R) + B(R)• (r-re) + C(R)• <r:--r
8

)
2 

( 2 ) 

OOcylK,D;aIOTCH: a) ~YHKQHH OTKJIOHBHH.fl 't(b)=6(b)E B IIpHOJIHlKeHHH IIpHMO

JIHHenHHX TpaeKTopd;O) sHepronoTepH B npouecce coy,D;apeHHH;B) BepoHT

HOCTH · KOJieOaTeJibHHX nepexo,D;oB. IlpoBe,D;eHo cpaBHeHHe ~YHKUHH oTiciio- , 

HBHHH ·· B rroJIYKJiaccwrecKoM npHOJIHlKeHHH HacTomnen paoorn H KJiaccwrec-

Koro .· IIpHOJIHlKBHHH paOOTli 111 ( Han,!l;eHO, lITO . . , 

1. ECJIH B ITOT9HUH8JI9 B88HMO,D;98CTBHH B ( 2 ) ITOJIOlKHTb C(R):::oonst,· 

TO ycp9,D;H9HH8H ITO ~89 'Po lf)YHKQH.fl OTKJIOHBHHH < 't(b,fllo)> ,Blil!HCJI0HHaH B. 

KJl8CCWI9CKOM IIpH0JIHlK9HHH 111 / , ITOJIHOCTI,IO COBITa,D;a~T C lf)YHKQH98 

oTKJioHeHHH 't(b)B rm. OT~e YKasaHHHX BSJIHqHH IIpOHBJIHeTcH (B qJieHax 

nepBoro nopn,D;Ka no_ Aw/w), 9CJIH paCCM8TpHB8IOTCH ITOT0HUH8JIH 

B88HMO,D;98CTBHH C C(R)=oonst. 
• • • • ' I 

2. l{JI~ Blll!HCJIBHHH ~peHUHaJibHoro C9lI9HH.fl paccesnm.fl _B oOJiaCTH 

yrJIOB KJl8CCWI9CKOro. · .. paccesnmH, ycpe,D;HeHHoro no BCBM KOHB.l!HHM. 

KOJI908T9JII,HHM COCTOHHHHM B pooax IIpH0JIHlK9HHH paOOT 12 ' 1 V Jioc:.. 

TaTol!Ho -BocnoJ11,sbBaT1,ciJ (lX>pMyJion: p='tb ( d't/db), a no,D; ,; 

ITOHHM8Tb <'t(b,q>
0

)>. . . . . 

B nyHKT0 2.2._2 HCITOJib8YH M0TO,D; CT8QHOHapHon lf)a8H ,nJIH Blll!HCJIBHH.fl 

saKoHaJibHHX HHTe:rpa.imB, noJiyqeHH npocTHe aHaJIHTWiecKHe IIX>PMYJIH ,D;JIH 

pacqeTa ceqeHHa KOJie0aT0JII,HHX nepeXO,D;OB B paMKax rnra CHCTBMH aToM-
' ,1 

MOJIBKyJia BH.na 

V(R,r) = v
0
'(R) + B(R)•(r-r

8
) +(m.i>92)•(r-r

8
)
2

• ( 3 ) · 
;•' : 

00CylK,D;aIOTCH YCJIOBHH IIpHMBHHMOCTH STHX (lX>pMyJI. IlpoB9,D;9HO 
• • < ' •"• •' '.' I. ' . ' 

cpaBH9HH9 p98YJibTaTOB. pacqeTOB ceqeHHa KOJie0aT0JII,HHX nepeXO,D;OB no 

npe,n.nolKe~ IP::>PMYJI8M. :c. pacqeTaMH, _SaKOH8JibHHX HHTerpaJioB', Ha· .3BM. 

HaineHO xopome'.e COOTB9TCTBH9. B . pesy JlbTaTax, ec.JJH y:rJrn .• paccemmsi . He 

MaJI!l •. 0TM9lI89TCH H6IIJIOX00' ccir JI8CH9 B B9J!HqHH8X ceqeHHa •. BlillHCJI0HHHX 

B p~aX:ciocyll(naet.!oro B_ ,D;aHHott pMoTe no,D;Xo,D;a c pacqeTaMH 'c:eqeHHn Ha 
OCHOB8 oooomeHHO-SaKOHaJll,HOro MBTO,D;a. . . . . . . . 

B nyHKTe 2.2.3 "·Ha •OCHOBe npe,D;JIOlKBHHHX. :a npe,D;H_:nYmBM nyHKTe 

II. PO,D;HOHOB VI.,ll. TeopHH S(fxlleKTa KOJI808T9JlbH08 ,pa,D;Y:rH B 

paccesnrnHH MOJIBKYJI BHCOKHX SHeprHn: Ilp~npHHT N°I89 M.:WIMaT MI CCCP, 

1982 
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<lX>PMY JI noeTpOeHI,I a.JII'Opl'ITMll onpeAeJiemrn noTeHUHaJIOB V
O 

(R) , B (R) H3 

AamIHX O eeqemrnx KOJieOaTeJihHllX nepeXO'AOB B . MOJieKyJiax IIpl'I HX 

paeeemnm Ha MaJille ·yrJill. Ilpl'I 8TOM ,IlJISI onpeAeJieHHSI V l'I B TpeOyeTeSI 
·. 0 

pemHTb el'ICTeMY 1'!3 ,n:ayx IDlTerpaJibHllX ypaBHe:mtlt Tillla MeJISI. PemeHHe 

yita3aHHo:A:. el'!eTeMH BIDIHeUBaeTeSI B KBa.npaTypax. IloeJie,llllee no3BOJISieT 

H30eJKaTh TpY,lllIOeTe:A:, eBSI3amlllX e HeKoppeKTHOeTbID oOpaTHo:A: 3aAa'!!H. 

B nyHKTe 2.2.4 paeeMaTpHBaeTeSI TeCTOBll:A: npHMep onpeAeJieHHSI no

BepXHOeTH V(R,r) 1'!3 'AaHHllX O ee'tleHHSIX. OOpaOOTKO:A: l'I3MepeHHUX B 
1121 

eeq~ffd· KOJIMaTeJihHllX rrepexoAOB ,IlJISI el'!eTeMH He+ -N2 IIpl'I paeeeSIHHH 

OueTpux (EN1ooaB) l'IOHOB He+ Ha MaJrue (~N1°) yrJru npoBeAeHa oueHKa 

B (R) eHeTeMl:l He+ -N
2 

.B OOJ.IaeTH RN1 • .5i. OTMe'tlaeTeSI HerroJIHOTa eBeAelllI:A: 

0 c¢epH'tleeKH-eHMMeTpH'!!Ho:A:·qaeTl'I noBepXHOeTl'I Vo(R) AJISI 8TO:A: CHeTeMl:l. 

8TO e~eeTBeHHO eHHXaeT HaAeXHOeTh noJiy'tleHHoro pe3yJibTaTa. OTMe

qaeTeSI, '!!TO ,IlJISI YTO'lfl!eHHSI pe3yJibTaTOB 'AaHHOro nyHKTa HeOOXOAHMl:l 

HOBlle .AaHHUe o V0 (R) ,IlJISI He+-N~ B OOJiaeTl'I RN1~5i. 

B nyHKTe ·2.2.5 pa3pa0oTaHa MeTOAHKa. onpeAeJieHHSI <llYHKUlIB 
paenpeAeJieHHSI (<IJ.p.) saeeJieHHOeTe:A: MOJieKyJI B ny~e no KOJieOaTeJihHllM 

eoeTOSIHHHM~ CyTb MeTOAHKH eoeTOl'IT B eJieAYlOllleM. Ilpe,IlJiaraeTeSI l'I3MepRTb 

eeqeHHSI KOJIMaTeJibHllX nepeXOAOB ,IlJISI HeKOTopo:A: 8TOM-MOJieKYJISipHO:A: 

el'IeTeMl:l. IlpH'tleM, eeJIH MOJieKy.mi noMemeHI,I B ra30BYID MHmeHh, KOTOpasi 

no~epXHBaeTCSI IIpl'I AOeTaTO'!!HO HH3KO:A: TeMIIepaType, To'(ll.p. MOJieKyJI no 

KOJISOaTeJibHUM eoeTOSIHHSIM l'I3BeeTHa ..:.aTO . aon (,tie~bTa~~~SI~ T.K. 

:see MOJieKyJill HaXOASITeSI B oeHOBHOM KOJie08TeJibHOM coeTOSIHHH); qepe3 

<llYHKUHIO r(rc)=P
01 

('C)/p
00

('C), H3MepeHHyro ,IlJISI HeKoToporo npHBeAeHHoro 

yrJia 'C B · 8TOM eJiyqae onpeAeJISIIDTCSI Bee . eeqeHHSI rrepeX:OAOB B OoJiee 

·BlleOKHe KOJieOaTeJibHI,Ie eoeTOSIHHSI. EeJIH ,IlJISI TO:A: lKS. _aTOM- MOJieKYJISipHO:A: 

eHe.TeMl:l l'I3MepHTb eeqeHHSI nepeXOAOB B eJiyqae._Kor.Aa MOJieKY.Jlll HaXO'ASITeSI 

B ny'!!Ke_(ll. p. KC>TOpoi:'O Hel'I3BeeTHa, TO TaKHe ee'tleHHSI BupalKaIDTeSI qepe3 

Hel'I3BeeTHYID (ll.p. l'I qepe3 r('C). B npe.zirrOJIOJKeHHH~ '!!TO <IJ~p. HMeeT 

nyac~oH9BeKH:A: BHA,T.e •. Fn=(sn/n! )exp(-s)' rAe;; f3 :..Hel'I3BeeTHaSI KOH:

CTaHTa~'no.rryiieHI,I ctx>PMYJill,n03BOJISIIOOlHe onpeAeJISITb' s no l'I3BeeTHO:A: r(rc)' . 

, l'I:3 _bTHOillefilli! ·eeq~~ P~o/~o, , rAi{.'P~~- ·:c·eqemie nepexoAa l'I3 

oeao:ii11oro eocTomnrn'B oeHoBHoe, KOrAa MoJieKyJru iiaxoASITeSI Bny'!!Ke; 

~() ,;::'-';O '}K~ •. · ~?rAa. MOJieKyJII:l H8XO'ASITCSI B ~eHH. · · 
· _. _ B ; rraparpa(lle 2.3 H3JIOJKeHa MeToAHKa pae'tleTa eeqeHH:A: 

KOJiedaTeJibHOro B030yJKAeHHSI Ha 8HH30TpDIIlIOM IIOTeHUHaJie. 

J3 · 'nyHKTe •· 2.3.I pa3p80oTaHa MeToAHKa paeqeTa eeqeHH:A: 

I2·. Dowek D.,Dhuioq D.,Pommier J. et al.I/Phys. Rev. Ser.A-1982 
' . '-:. ' 

v.28 n.5 -p.2838 · 

KOJieOaTeJibHOro B030yll('AeHHSI MOJieKyJI IIpl'I HX paeeeSIHHHHa aHH30TpOIIlIOM 

noTeHUHaJie. Pae'tleT aMITJIHTY'A rrepeXO'AOB B '8TOM eJIY"qae eBOAHTeSI K 

Bll'!!HeJieHHID a:A:KoHaJibHllX IDlTerpaJIOB no IIpHU9JihHOMY rrapaMeTpy ~, B 

nO'AUHTerpaJibHOe BupaJKeHHe KOTOpllX . BXO'ASIT 8JieMeHTll S-MaTpHUU 

IlpH paeeeSIHHH qaernu C OOJibmHMH B!JeprHSIMH Ha MaJille yrJIU onpaBAaHO 

HenOJib30BaTb .n:aa eJie~ npe,IUIOJIOJKeHHSI. Bo- nepBllX, IIpHOJIHJKeHH~ 

IIpSIMOJIHHe:A:HllX TpaeKTOpH:A:, BO- BTopux, yeJI9BHe 38MOpolKeHHoeTl'I no

JIOJKeHHSI Oel'I MOJieKYJill OTHOel'!TeJibHO TpaeKTOpHH ,n:BHJKeHHSI qaeTHU. 

· oueHHBaSI mITerpaJill ITO MeTOAY eT.aUHoHapHO:A: (lla3ll l'I l'ICnOJih3YSI. .n:aa 

ynOMSIHYTllX Bllllle yeJIOBHSI, noJiyqeHI,I AOeTaTO'!!HO npoeTue pac'tleTHI,Ie ctx>p

MYJill ,IlJISI eeqe:mtlt KOJieOaTeJibHUX nepeXOAOB B MOJieKyJiax. 

B nyHKTe 2.3.2 Ha oeHOBe npe,IlJIOJKeHHUX <lX>PMYJI npoBeAeHa .IIpOBepKa 

npaBHJibHOeTH npe,zmoJIOJKeHHSI O B03MOXHOeTH OITHeaHHSI yepe,lllleHHUX no 

BpamaTeJibHUM eoeTOSIHHSIM eeqeHH:A: KOJieOaTeJibHllX nepeXO'AOB B MOJieKyJiax 

ycpe.iJ;IIeHHUMH no BpamaTeJibHllM nepeMeHHUM noBepXHOCTSIMH noTeHUHaJibHO:A: 

aHeprHH. Ha npHMepe pae'tleTa eeqe:irn:tt p00 ,p01 ,IlJISI Ilil8 B KOTopo:A: 

aHH30TpDilHl,le KOMIIOHeHTll eoeTaBJISIIDT < 50% OT $pH'tleeKH-CHMMeTpH'!!HllX 

noKa3aHa AOnyeTHMOeTb . TaKoro npe,nrroJIOJKeHHSI . 'AJISI · el'!eTeM e ·MaJIO~ 

aHH30TponHe:A: B IIOBepXHOCTl'I. 

Ilaparpa(ll 2 ~ 4 noeB~eH . npoOJieMe onpeAeJieHHSI a'A'AHTHBHllX 

eoeTaBJI_SllOlllHX· Ilil8 Cl'IeTeMl:l 8TOM- MOJieKyJJa 1'!3 AaHHllX O •. ee'tleHHSIX 

eTOJJKHOBl'ITeJibHO:A: AHeeoUHarurn MOJJeKyJJ B OueTpllX MOJieKyJISipHllX ny'!!KaX • 

, B nyHKTax 2.4.I-2.4.3 oOOCHOBllBaeTCSI enoeoo onpeAeJJeHHSI aA-

' AHTHBHI,IX COCT8BJISilOlllHX Ilil8 · el'ICT9Ml:l aTOM- ,n:ayxaTOMHaSI roMOSIAepHaSI 

MOJieKyJJa 1'!3 'AaHHllX o.ee'tleHHSIX CTOJJKHOBl'IT9JlhHO:A: AHeCOUHarurn MOJieKyJI 

. IIpl'I HX paceeSIHHH Ha MaJille yrJIU~ OTMe'tlaeTCSI, '!!TO MeTOAHKa onpeAeJieHHSI 

' a'A'AHT~Hl,IX eoeT8BJISIIDmHX noBepXHOCTl'I OuJia. pa3Bl'!Ta B1131 , · rAe npeA

JIOJKeH a.JII'Opl'ITM onpeAeJJeHHSI IIOTeHUHaJIOB 1'!3 'AaHHllX . 0 pa3BaJie eJI800-

eBSI3aHHUX KJiacTepoB. OTMe'tlaeTCSI, '!!TO B aaaJIOrH'tlHllX yeJIOBl'ISIX IIpl'I pa3-

.BaJie·MoJie1tyJI, 9Heprl'ISI eBSI3l'I.KOTOpuxe~eCTBeHHO OOJibme, 'tleM.9HeprHSI 

eBSI3l'I B KJiacTepe, a.JII'opl'ITMH 1131 Hyll('AaIDTCSI B MOAH®marurn. Ilpe~JioJKeHI,I 

<lX>PMYJill, KOTOplle II03BOJJSIIDT yqeeTb 8HeprHID eBSI3l'I B MOJJeKyJJax·B paMKaX 

IIpl'IOJIHJKeHH:A: p800Tll 1131• . . 
B nyHKTe 2.4.4-noKa3aHO, '!!TO HeOOXOAHMUe ,IlJISI 8Toro 8KerrepHM9HTll 

MOryT OllTb BllIIOJIHeHI,I· Ha ·ooopyAOBaHHH C03Aal0llleroesi B HaCTosimee BpeMSI 

B WIMaT. AH CCCP l'I3Mepl'!TeJJbHO- Bll'!JHCJIHTeJJbHOro KOMIIJieKea. "PeareHT". 

!3. KaJIHHHH A.Il~··;POAHOHOB' M.,n;. 9 .B03MOXHOCTl'I altcnepHMeHTaJJhHOro 

l'I3Y'l9HHSI 9(l¢eKTOB H98'A'AHTl'IBHOCTl'I KOpOTKO'AStl:CTBYlOlllHX MeJKaTOMHllX. eHJI: 

IlperrpIDIT N°IIO M.:WIMaT AH CCCP,!985 
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B rryHKT8 2.4.5 $PMYJmPOB8HH OCHOBHU8 p83YJII,T8TH, H3JIOlK8HHU8.B 

rJiaBe II. 

-rJiaBa_rII 

Ilaparpa(t> 3.I nocBsmt8H paspa00TK8 M8TO,llOB l!HCJI8HHOro p8Cll8T8 ce

-qemnt paccemmH :s MoJieKyJI.apmn: rryqKax. 
IlyHKT 3.I.I BBe,neHHe. 0TM8ll88TCH, l!TO ,nJIH HHTeprrpeT8UHH ,nammx 

B 8KCnepHM8HT8X C MOJ!8Ky~mn,m rryqK8MH H B IIpHJIOlK8HHHX IIpH 

OIIp8,ll8JI8HHH TpaHCnopTHUX K08ifJI]mUI8HTOB Tp80Y8TCH p8CCl!HTUB8Tb 

C8ll8HHH,. paccemmH 8TOM- 8TOMHUX H 8TOM- MOJI8KYJI.f1PHUX CHCT8M B 

IIIHJ)OKOM .D;li8Il830H8 8Heprmt OTHOCHTSJII,HOro ~DeHHH -qacrnu. XOTH 

BOIIpOC O TOM, K8K CJI8~8T BHl!HC~Tb. T8KH8 C8ll8HHH, ylKe ,ll8BHO pemeH, 

paspa00TK8 a(t®KTHBHUX . 8JII'OpHTMOB. · ~CJieHHoro Cll8T8 TeM He M8Hee 

OCT88TCH:• 8KTY8JII,HO:R: H no cea ,ll8Hb, HOO,' HarrpHMep,, y,na~ BbIOOp 

M0TO,IUiKH n03BOJIH8T Ha I-2 nop.a,nKa CHH3HTb 001Il88:Bp8MH Bl,IqHCJiemtlt • 

B rryHKT8X 3.I.2- 3.I.3 H3JIOlK8H ,8JII'OpHTM lIH_CJI8HHOro p8Cll0T8 

ce-qemnt yrrpyroro . pacceHHHH y,noOHUI ,nJIH IIpHM8H8HHH IIpH BeBbICOKHX 

8Heprm1x OTHOCH'l'8JII,HOro ~eHM -qacrnu~ YK838HHUI 8JII'OpHTM • o~, 

paspaOoTaH paHee H.n.Po,IUioHoBUM. Bera· ocHoBe Jie:imT .cnocoo pactJeTa 

8MIIJIHTY,D;bl pacceHHHH CYMMHJ)OB8HH0M napUH8JII,HUX BOJIH, 8 BHl!HCJI0HH0 

. · ~30BbIX: C~HrOB IIpOH3BO,IUiTCH l!HCJI0HHUM pemeimeM yp8BH8HHH lllpe,mmrepa 

,nJIH 'JIOrap~8CKO:£t IIpOH3BO,nHO:£t p8,IUi8JII,HO:£t ll8CTH BOJIHOBOI (f}ymanm. . ' 

~8CTHUl:l B noJie V(r). 

B JlYHKT8X 3.I.4--: 3.I.5 noK888HO, l!TO IIpHM0H0HH0 OilHC8HHOro ,BHme 

a.nropHTM8. yze IIpH aBeprHHX ll8CTHU E"'1 . eV OTHHM80T C~OM MHoro 

. p~Cll8THOro BpeMeHH. YK838HO, l!TO 8CJIH B 8TOM CJiyqae ~MHTb aMi:rJm
' TY~ pacceHHHH CYMMOI no napUH8JII,HbIM. BOJIH8M, 8 ~soBHI c~ B 

./~3HM8CCHll0CKOM rrpHO~eHHH, TO pesyJII,T8TH • p8Cll0TOB ce-qeJmA T8KHM 

crro'coOOM IIp8K~0CKH H8 OT~8IOTCH OT p83YJII,T8TOB, nOJiyq8HHbIX B p8M-

. K8X 8JII'OpHTM8 . rryHKTOB 3.I.2- · 3.I.3. Paspa00T8HH a(t®KTHBHU0 . IIpH 
':'IHM81IHOM Cll8T0 M0TO,IUiKH pac-qeTa KB83HM8CCHll0CKHX ~30BHX, C~OB. 

'brm:c8Iia· ~0TO,mIB8 ObICTpOrO .~CJI0HHH 8MIIJIHTY,D;bl pacceHHHH. ·. 

B rryHKT8 3.I.6 IljlHBO,nHTCH pesyJII,T8TH p8Cll0TOB ~p0HUH8JII,HUX 

ce-qemnt pacceHHHH CRCTBMbI H+- He IIpH 8H0prHHX ll8CTHU E= 0.1;5.4;100 

eV~ Ilporp8MMU,no KOTOpbIM IIpOBO~Cb p8Cll0TbI ce-qeJmA, C08,ll8HU no 

H3~0lK8HHbIM B rryHKTax 3~I-2- 3.I.5 8JII'OpHTM8M. Ilpe,llCT8M0HHU8 B 8TOM 

rryHKT8 p8Cll8TH BHilOJIH8HU COBM0CTHO C H~Il.Po,mmHOBOI. 

B rryHKT0 3.I.7 oOcyz,naeTCH M0TO,IUiK8 l!HCJI0HHOro pac-qeT~ ce-qelll{£t 

_BosOy~eHHH KOJie0aT8JlbHUX coc_TO.!iimA B MOJI0I;YJI8X IIpH HX pacce.HHHH Ha 

Ma.nile yrJiu, ':s OCHOB0 KOTOpo:R: Jie:JKaT pesyJII,TaTH rJiaBbI II. 

Ilaparpa(t> 3.2 nonoJIHHT8JII,Hll8 pesyJibT8TbI •. " 
12 

_ IlYHKT 3. 2. I nocBsmtSH pactJeTy KOJISOaTeJibHO-, BpamaTeJibHoro 

Cil9KTpa ,nJIH IlOTSHUHaJIOB BH,na: . 
. , ~ k 

V(r)=E•((a/r) -2(a/r) )-(~/r2 ), ( 4 

3,ll8Cb Z-:..M8lKb.!i,n8pHOe paccTomme B MQJI8KYJie; a;a; k; ~-8MIIHpHll9CKH8 

KOHCT8HTH. 0TM8ll88TCH, llTO IIpOB8,ll8HH8, MaCCOBbIX pactJeTOB TepMO--: 

,IUiH8MHll8CKHX CBO:R:CB B81Il8CTB8 H8B03MOJKHO 083 HH!p:>pMaUHH O KOJI9_0a

T8JibHO-Bp81Il8T8JlbHbIX CTaTHCTHll8CKHX CYMM8X IIpOCT8:£tmlix ~YX8TOMHUX 

MOJieKyJI. B IIpHJIOlK8HHHX ,nJIH p8Cll8T8 T8KHX CYM!d K8_K IIp8BHJIO HCilOJib3YIOT 

crreKTp-cMcTBeHHUX sHatJeHH:R: B paMKax rroTeHUHaJia I'lKP (rapMolmllecKH:R: 

OCUHJIJIHTOp, lK8CTKHit_ poTaTop). TaKaH_ MO,ll8Jlb He, . MOlK8T YJlOBJI8TBO

pHT9JibHO OilHC8Tb KOJI808T9JlbHO- Bpa11taT8JibHll:R: Cil8KTp IIpH Oll8Hb BHCOKHX 

T8Mil8p8Typax, KOr,lla MOJI9KYJIU HaXO,llHTCH BO.im3H. rropora ,IUiCCOUH8UHH. 

BoJiee peaJIHCTWIHl:lMH IlOTSHUHaJiaMH, xopomo nepe,llalOlllID,lH CTPYKTYPY 

BepXHHX ypOBHel HBJIHIOTCH'IlOTeHUHaJIU THIIa ,/IeHap.na- ,UlKoHca. ,llJIH mci 
He Hal.neHo TOllHHX IPJPMYJI pema!Oll\llX crreKTpaJibHy10'sa.naqy. B .naHHo:R: qac

TH paOOTbI IlOJiylleHH BupalK8HHH, Il03BOJiflianH8_ aHaJIHTHll8CKH C TOllHOCTbID 

0Jrn:3KO:R: K KBa3HKJiaCCHll8CKO:R:, OIIp9,ll8JIHTb . KOJI00aT8JlbHO-BpamaT6JibHll:R: 

Cil8KTp ,llJIH IlOTSHUHaJIOB BH,lla ( 4 ). 

IlpHJIOlK8HHH 

B IIpHJIOlK9HHHX I- 2 IIp0B8,ll8HO _ BbillHCJI8HH8 MaTpHllHHX 8JI8M9HTOB . 

(tn\~l"-)J (wa\~-i.l"'-) H aHeprorroTepH Aa ,llJIH BOJIHOBO:R: <t>YHKI.UIBH 
rapMOHHll8CKoro OCUHJIJIHTOpa C saBHcamen OT BpeMeHH qacTOTO:R: H no~ep-;, 

lK8HHOMY ,lle:R:CTBHIO BHemHe:R: CHJIU. 

B'npHJio:JKeHHH 3 BHllHCJieHH HHTerpa.rru BH.na 
~~ . . 

) 1~ H ... <,a) Hto. (t1.~ -r) ~P (- a~2 +-&~) 
-00 

H111 ~ IlOJIHHOMH 3pMHTa. 

IlpHJIOlK~HHe 4 IlOCBsmt8HO pacqeTy ceqeHH:R: B030YlK,ll8HHH KOJie0aT8JibHHX 

COCTO.!iimA B MOJI8KYJI8X npH HX pacce.HHHH Ha 8HH30Tp0IlHOM IlOT8HUH8Jie. 

B µ_pHJIOlK8HHH 5 BbillHCJI8H p.!i,ll - •-.' ,S·• 2 \ ~ tt{ lii, (.:t:. J 
""'0 

L.,, (x) _;_( IlOJIHHOMH Jlareppa. 

OCHOBHHE PE3YJibTATH )mCCEPI'AUl,fil 
1. PaspaOoTaHa MeTo,llHKa onpe.neJiemia BeJIHllHHH KopoTKO,lle:R:cTBYIOmen 

qacTH MeJKaToMHHX rroTeHIUfaJIOB BSaHMo.ne:R:cTBHH HS ~aHHHX o ,llH(f}paKUHOHHOM 

pacceaHHH OHCTpHX IlYllKOB Ha ra30BHX MHm8HHX. 

13 



2. HrumeH KOpoTKOABnCTBYIOO!IDt noTeHUHan CHCTSMU He-He B AH8n830H9 
MemaTOMHHX paccTomm:lt 1.R < R < 1.7i. 

3. Paspa6oTaHH H rrporpaMHo pea~soB8llli MeTbAHKH pacqeTa ceqeHHn 
Kone6aTenbHOro B036yx<,neHHH ABYX8TOMHHX MoneKyn B 6HCTpHX MoneKynHpHUX 
rryqxax rrpH HX·pacceHHHH Ha Manus yrnu. 

4- Paspa6oTallli M9TOAHKH o6pant9HHH HHq)OpMaium O ceqeHHHX 
Kone6aTenbHOro B036yJK,IJ;9HHH ABYX8TOMHHX MoneKyn, ycpeAHSHllliX no 
BpamaTBnbHHM COCTOHHHHM MoneKyn,B ycp9AH9Hllli9 no opHBHTaUHHM qacTHU 
noBepXHOCTH noTemmanbHon SHep:rHH (IIII3) .Ilp9MOmaHin1e M9TOAHKH ~ene
coo6pa3HO HCnonb30B8Tb MH CHCT9M C H9BHCOKon CTeneHbID aHH30TporrHH B 
IIlI3. IlpeAnomeH cnoco6 AHarHOCTHKH saceneHHOCTen MoneKyJI rryqxa no 
KOne6aTenbHHM COCTOHHHHM. 

5. Paspa6oTaHa M9TOAHK8 OIIp9ABneHHH a~THBHUX KOpoTKOAencTBY
IOOUll COCTOBnHIOOUll. IIlI3 CHCTSMU 8TOM-ABYXaTOMHaH MOneKyna H3 A8HllliX 0 
ceqeHHHX CTOJIKHOBHTenbHOn ,IJ;liCCOUHa~ MOneKyn B 9KCnepHM9HTaX. co 
cxpemeHHHMH_MoneKynHpHHMli rryqxawi:. 

6. IIpeMomeH npH6JIHJKeHHHn cnoco6 pacqeTa Kone6aTenbHO-Bpama~enb
Horo cneKTPa MH noTemmanoB co. cTeneHHHMH: npH r+ OD acHMITTOTHKat.m. 

IIEPEt!EHh IlYBJI11KAIJlIB BHIIOJIHEHHHX IIO TEME. . ,m1CCEPT.AIU1H 
l.A~C.EopHCOB,M.n.PoAHOHOB 06p8TH8H 38Aaqa ~8KUHOHHoro 
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