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B nocne.D.HHe ro.D.hI a TeopHH SI.o.pa 6oabllIOe BHHMaHHe y.o.emreTCl! aonpocy occo

IlHHpoaaHHll ·HyKaoHoa a ll.D.pax. Ha o6paaoaaHne HyKDOHHhIX accounannl! a ll.D.pax yKa-

3bIBaJOT TaK11e l!BneHHll KaK am,cj:,a-pacna.zi, ll.D.0pHhJe pea.KUIIH C yqaCTlleM CDO>«:Hb!X 

'!aCTHil (.o.el!TpOHOB, TPIITOHOB, am,cj:,a-,;aCTIIU H .o.p.), l!Bne,rne cpparMeHTaUH~, Kor.a.a 

DpH B3aHMO,D.el!cTBHH 6bJCTPhIX HYKDOHOB C ll.D.pOM H3 ll,D.pa BbineTaJOT cpparMeHTbl Be~ 

Li 1 2 T.rr. 

B HaCTOllllJee. apeMSI He cyllleCTayeT nocne.o.oaaTenhHOl! H CTporol! TeopHH ll.D.pa. 

1-1MeeTCl1 psi.a. H.D.epHblX MO.D.enel!. 8 HeKOTOpb!X HX ~HX C cpeHOMeHonorH'!eCKOl! TO'IKII 

apeHllll Y'IHTbIBaeTCll aCCOUHHpOBaHHe HyKnOHOB B ll.D.pax, K 'IHCDy TaKHX MO.D.enel! OT

HOCHTCll am,cj:,a-qacTH'!Hall Mu.D.enb ll.D.pa
1

1/ H. Mo.o.enb peaoHaHCHbIX rpynn YHnepa
121

, 
. /3/ 

coa.o.aHHhle eme a .o.oaoeHHbie ro.D.hI, a TaK>«:e MO.D.enb acconnau11l! / cluster Model /, 

KOTopaSI npe.o.cTaanHeT co6010 paaBIITHe Mo.o.enH Ynnepa. 3T11 Mo.o.enH c ycnexoM np11-

M8HRnHCb .ans OTIHCBHHSI CBOACTB H9KOTOpbIX nerxHx SI.n.ep. O.a.aaxo o6na~TL HX np_nM9HH':' 

MOCTII orpaHH'leHa TOnbKO ll.D.paMH H H.o.epHblMH COCTOHHHHMH onpe.o.eneHHb!X THUOB 

(~anpHMep, am,cj:,a-qaCTH'IHyJO Mo.o.enb HMeeT CMb!CD HCilOnb30BaTb TOnbKO .D.Dll l!,D.ep 

C A = 4n HDII 4n "!:. 1 ). KpoMe Toro, KJHKpeTHhJe paC'!eTbl no 3THM MO.o.enl!M .D.Dll 

H.D.ep C .D.OCTaTO'IHO 6onbWHM A- CBll3aHhl C cepb93Hb!MH MaTeMaTH'leCKIIMH TJ)Y.D.HOCTSI

MH • ( B MO.D.eDH accouHaUHll Bb!IlODHeHbl pac'!eTbl TODbKO .D.Dll ll.D.ep C A < 8 H .D.Dll 

A•l2). 

Me>«:.o.y TeM a Teoprrn nerKHX H.o.ep ycnellIHO npHMeHSieTcl! o6ono'le,;Hal! Mo.o.en,;,4} 

KOTopa!! xopolllo ODHCbIBaeT cneKTpbl II .o.pyrne CBOllCTBa acex Hll3llIHX ypoaHel! ner-
/5/ . 

KIIX H,D.ep • B 3TOl! MO.o.enH no.o.potiHO paapa6oTaH MaTeMaT11'1ecK11ll aunapaT, KOTOpLil! 

II03B0nHeT CTaH.o.apTHblMH M8TO,D.aMH paCC'IIITbJBaTb cneKTpbi ypoaHel! ll.D.E!p, MarHHTHbIO 

H aneKTPH'leCKH8 KBa.o.pynonbHbie MOMeHTbI l!,D.ep, aepol!THOCTH aneKTPOMarHIITHbIX nape-

XO.ll,081 aem.PIHHbl ft .D.nll /3 -pacna.o.a, a TaK>«:e npuae.o.eHHbJe HYKDOHHbl8 llIHpl!Hbl, 

KOTOpb1e Heo6XO.D.11Mbl .D.Dll paC'!eTa Ce'!emtl! npl!MbJX I! pe30HaHCl!blX peaKnl!l! C 11cnycKa· 

HHOM HDH nornomeHHeM HYKDOHa ll.D.POM. 0.o.HaKo .D.O nocne.o.Hero apeMeHH c DOMOll.lbJO 

MO.QenH o6onoqeK .He uccne.o.oaanHcb SIBneHHSI, CBH3B.HHbie c accoum1poaaaHeM ayxnon0a 1 

TaK KaK C'IIITanocb, '!TO' MO.D.eDb otionoqeK He MO>«:eT ODHCbJBaTb 3TII l!BDeHllll. Ho nep· 

p11Hr II CK11pM
161 

ycTaHOBHDH, '!TO o6ono'!e'!Hble ocurrnmnopHbJe BODHOBble <pYllKUl{l! 

ll.D.Op 8e
8

, c 12
, 0

16 
TO>l<C,D.0CTBeHHLl C BODHOBb!MH <pyHKUIHIMII MO.D.0DH acCOUl<SUlll! .D.Dll 

3TIIX ll.D.ep. 3TOT cpaKT D03BODHn c.o.enaTb BblBO.D., •1T@ B paMKaX Mo.o.enH o6ono'leK y>Ke 

y'!TeHo B onpe.o.eneHHOl! CTeneHH acCOUHl!poaaHHe HYKDOHOB B ll.D.pe. noaTOMy B03HIIKa

eT 38ll8lf8 pacqeTa p83JIIPIHbIX xap8KT9pHCTHK si.nep, CBSI38HHhIX C 8CCOUHHp0B8HH9M 

HyKDOHOB, Ha OCHOBe MO.D.en11 o6ono'leK. PaccMoTpeHHIO 3T.oro Bonpoca II DOCBllll.lE!Ha 

pec!,ep11pyeMall pa6oTa. 
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nHccepTSUHll COCTOHT H3 WeCTH rnaa. 

B nepaoll BBO)lHOll rnaae H3naraIOTCll OCHOBHble nono>KeHl!ll am,cj,a-qacTH'IHOll 

MOJ1en11, MOJ1en11 pe3oHaHCHblX rpynu YHnepa H MOLtenH accou11auull. KpaTKO ;'.CY>KLtaIOT

cH peaynbTBTbl, nonyqeHHbie C DOMOlUbIO 3THX Mo.aenea: .anH pasnJPIHbIX Hll.ep. 

Bo aTopoll rnaae uccneLtyeTcH CBll3b MOLtenu o6ono'!eK c MOLtenbro accouuauull. 

- 8 
TO>K)leCTBO. aonHOBblX <pyHKUHll 9THX MO)lenell l!MeeT MeCTO He TOnbKO LtnH ll)lep Be , 

c 12
, 0

16
, COCTOHWIIX ""· a -qacTHU, HO II Ltnll l!Ltep, l!MeIOWHX Ltpyryro CTPYKTYPY• 

C nOMOlllblO MeTOJlOB Teopl<H rpynn (11cnonb3yIOTCH CBOllCTBa rpynnbl nepecTaHOBOK) 

ycTaHaaneaaeTCll 06m11ll cpaKT, '!TO Ltnll H113WIIX COCTOllHllll nerKHX HLtep B LS CBSI3H, 

KOr)la op6HTMbH8ll 'ISCTb aonHOBOll q,yHKUIIH l!MeeT cxeMy !Oera C MaKCl!ManbHOi! aoa

MO>KHOll c11MMeTp11ell (Hanp11Mep, Ltnll BIO 
14421 

), aonaoaa11 <pyHKUHH Teopu11 o6onoqeK 

Ltnll ocu11nnHTOpHoro noTeHueana coauaLtaeT c 8HTIICHMMeTp11aoaaHHoll aonHoaon <f,yHKUll

ell, cocTaBn eaaoll 113 aonaoBblX. cpyHKIIHll ayKnOHHhIX accou11aunll (Ltnll B 
10 

- aTo LtBe 

anb<f,a-qaCTl!Ubl + LtellTpOH, Ltnll Li 1 
- 3TO anbcpa-'!aCTl!Ua + TPHTOH II T.Jl.). 

TeM CSMblM noKa3SHO, '!TO MO)lenb o6ono'!eK II MO)lenb accounaunn (a TaK>Ke 

.anb<f,a-qacTll'!Hall MOLtenb) He llBnllIOTCll B3811MOIICKnIO'l8IOlllllMll II B MO)lenn o6ono'!eK 

y>Ke B 3Ha'll!T8nbHOll Mepe Y'!TeHo accou1111pgaaH11e HyKnOHOB. 

B ilanbHellweM B )ll!CCepTSUIIII pewaeTCll 38)18'18 pacqeTa npnae)leHHhlX WllpHH 

ll)lepHbIX COCTOllHHll no· OTHOW8HIIIO K 11cnycKaHHIO 113 ll)lpa HyKnOHHblX accounau11ll 

d • t ' a • KOTOpble H806XOJll!MbI Ltnll pacqeTa ceqeHHll pe3OHSHCHblX II npHMhlX HLtep

HbIX peaKUHll C yqaCTHeM 9THX cnO>KHhlX '!SCTIIU. rnaBbl 3 II 4 nOCBHIUeHbl pa3BHTIIIO 

q,opMMbHoro. annapaTa, ucnonb3yeMoro a 9THX pacqeTax. 

B rnaae 3 uccneLtyIOTCll reHeanoru'!eCKHe HOacpq,uu11eHTbl Ltnll oTLtenemrn HecKonb-
. . 

KIIX qacTHU. B § I )l8HO onpe)leneHHe 9THX xoaq,q,uu l!eHTOB II nony'leH PHLI COOTHOwe-

HHll, no3aonl110IUIIX Bbl'll!CnHTb, HanpHMep, xo'aq,q,uuueHTbl Ltnll OTLteneHHll Tpex H '!eTbI

pex 'ISCTIIU C nOMOIUb!O xoa<p<pHUHeHTOB OT)leneHHll OJlHOJI H LIBYX qaCTHU, )lnll KOTOpbD( 

HMeIOTCH Ta6nnuhl. B § 2 •ycTaHaannaaeTcH CBH3b Me>KLtY reHeano~uqecKHMH xoaq,q,11m,

eHT8MH )lnll nepaoll R BTopoll nonoaHH o6onO'IKII (call3b '18CTIIU II • )lblpOK' ). nony'leH-
'· 

Hble COOTHOWeHRll nO3BOnllIOT 6e3 cneUHSnbHblX Bhl'll!CneH11ll HallTII K03q><pHUH8HTbl LtnH 

6onbWHHCTB8 COCTOllHHll BTopoll nonOBHHbl o6onO'!KH, 

B § § 3 11 4 aaeLteHbl reHeanornqecxue KOacpq,uuneHTbI LtnH 06061UeHHOll MOLtenu 

HLtpa Ca q,opMyn.npoaKe HnnbCCoH/
71 

), nony'!eHbl q,opMynhI Ltnll nx BbI'!HcneHHH H 

np11aeJ1eHbl Ta6n11uhl STIIX Koaq,q,1u111eHTOB, 

. B rnaae 4 paccMaTpuaaeTCH npeo6paaoaaHHe TanbMH, noaaonS1101Uee nepellTH OT 

npoH3Be)leHHll aonHOBblX <pyHKUllll · LIBYX qacTHU, JlBH>KYlllHXCll B none TpexMepHoro 

rapMOHHqecKoro ocnunnHTopa C onHHSKOBOA qacTOTOA ~ , K npOH3B0.0.0HHID BOnHOBOH 

<pyHKUIIH JlBH>KeHHSI ueHTpa Mace 9THX 'ISCTIIU Ha BOnHOBYIO q,yHKURIO OTHOCl!TenbHOro 

JlBl!>KeHl!H, 3To npeo6pa30B8HHe 6bmO BBe)leHO TanbM11
181 

LtnSI '18CTH C OJlHH8KOBbIMH 

4 

( 

MaccaMH. B § I rnaahl 4 9TO npeo6pa3OBSHHe o6o6maeTCll Ha cny'Iall Ltayx qacTHU 

C ·npOH3BOnbHblMII MaccaM_H µ, H µ2 , JlBH>KYIUHXCll B ocuunnHTOpHOM nOTem1Hane 

C O)1HH8KOBOJI 'IIICTOTOll Cll 

Ecne l!MeeTCll aonHOB8ll q,yHKUHll MO)lenu o6ono'!eK C oc1111nnl1TOpHblM noTeHUHa;.. 

noM )lnll Tpex HyKnOHOB! TO Ltnll BbILteneHHll JlBH>KeHHH HX o6mero ueHTpa Mace MO>K-, 

HO CHa'!ana ecnonb3oaaTb o6bl'!HOe npeo6paaoaauue TanbMH LtnH nepexoLta .K cucTeMe 

ueHTpa Mace nepahlx LtByx '!SCTHU, a 38T8M B,npo11aae)leHHH BOnHOBOll q,yHKUHH 

· U8HTpa id ace 3THX. 'ISCTHU. HS BOnHOBYIO <pyHKUHIO TpeTbell 'ISCTHUbl Bbl)lenHTb BOnHOBYIO - ' 

q,yuKunro o6mero_ ueuTpa Mace, nn11 aToro ueo6XOJ1HMO 6yLteT nonb3oaaTbCH xoaq,q,11-

ueeHTSMH TanbMH C µ, = 2mH µ2 = m • rL(e m - MSCCa HyKno11a. Ecnu paCCMST"" 

,.PHB88TCll BOnHOBSll cpyHKUHSI n HyKnoHoa /n > 3 / , TO aHanorH'!HbIM uyTeM, npuMe-

Hllll HeCKOnbKO paa npeo6pa30B8HH8 TanbMH JlllSI 'ISCTHU C pa3Hb!MR MSCCSMH, MO>KHO 

OT)lenHTb'B 06onoqeqH9ll q,yHKUllll n uyxnouoa aonuoayro <pyHKUHIO ux ueHTpa Mace 

OT. aonuoaoll cpyHKUIIH ·ux BHyTpeuuero B38HMHOrO JlBH>KeHHll. 

B § 2 HenocpeLtCTB8HHbIM nepexO)lOM OT cq,epuqecKHX KOOpL!HHST ?, • r 2 K 

nepeMeHHhIM R = ( µ 1 r, + µ
2
;;) I (µ 1 + µ,), •=1,...-~ nouyqeua o6maH q,opMyna Jlnll 

K09<p<pHUH8HTOB TaUbMH , Bb!pa>Kll!Olll8ll HX qepe3 K09<ptpHUH8HTbl PaKa, 9/ - CHMBOnbl 

H K09<p<pHUH8HTbl' Kue6wa-ropLt8Ha C uyneBblMH npoexUHllMH MOM8HTOB, 1-1ccne)lOB8Ha 

3 813HCHMOCTb K09<p<pHU H8HTOB TanbMH OT !'PO8KUHll MOMeHTOB KOnH'l8CTBa JlBH>K8HHll, 

noxa38HO, '!TO MO>KHO BB8CTH K03<p<puuueHTbl TanbMH, He 38BHCSIIUHe OT 9THX npoeK

UHll. Bae)leHHe TBKHX K09<p<pl!UH8HTOB yMeHbWaeT 06'.beM pa6oTbl no COCTIIBneHHIO Ta6-

nHu. 

B § 3 aHanH3HpyeTCll npeo6pa3oaaH11e TaUbMH LtnH ocuunUHTOpHbIX q,yHKUHll a 

Jl8K8pTOBbIX KOOPJlHHSTSX, Bb1pa>KeHHll L(nH Koaq,q,uuueHTOB TanbMH B 9THX KOOp)lHHa

Tax HCKnIO'IHTenbHO npoCTO no CTpyxType. PaccMSTpHBSeTCH 311BHCHMOCTb KOacpq,~uueH-

TOB TanbMH OT COOTHOWeHHSI MSCC µ, H µ2 

Ecnu BBBCTH MaTpuuy A (n fm , pqs) CBll3b11Ja10my10 MB>KL!Y co6oll co6cTaeu~ 

Hb1e cpyHKUHH TpexMepHoro rapMOHH'IBCKoro ocuunnH;ropa 'I' ,JI., (-;) a cq,epuqeCKHX 

KOOpJll!HSTIIX H "',,.-. (zyz)- 'l',,(zJ, 'l'q (y)'I'. (z) B L(exapTOBblX KOOPLIHHaTaX, TO 

MO>KHO Bblp83HTb K09<pq>HUH8HTbl TanbMH LtnH cny'lall ccpepH'l8CKHX KOOpJlHHST '18p03 

MSTpnuy A H xoaq,q,uuneHTbl TanbMH B Jl8KapTOBblX KOOPLIHHSTIIX, TeM CSMblM Ltnll 

xoaq,<puUH8HTOB TanbMH B cq,epH'18CKHX KOOPJlHHaTax nony'lll8TCll npocToe Bblpa>KeHue, 

H8 COJlE!p>KaIUee K03<p<pH~H8HTOB Paxa, 9 j - CHMBOnOB H T,n. B 38KnIO'!eHH8 naparpa

q,a on11CaH cnoco6 Bbl'IHCneHHSI aneMeHTOB MaTpHUbl A, 'Jl8Hbl Ta6nHUbl 'PHLta K03<pcp11-

uueHTOB TanbMH u ane!'(eHTOB A (nfm, pqs) , 

B § 4 pacCMOTpeHO BbI)leneHue JlBH>K8HHll U8HTpa MBCC H BHYTP8HHero JlBH>KB-

HHll. a o6ono'Ie'IHOJI aonaoaoll q,yaxuua HyKnoaoa 1 f"[ ,\] LS J T > ( f - op6uTanb· 

Hbill MOM8HT ayKnoaa, L - o6mull op6uTanbHb1ll MOMeHT acex HyKno~oa, S - o6mull 

cnHH, T - 06lll,Hll H3OTOnuqecxull cnuH, J - nonHblll MOMeHT KOUH'18CTB8 JlBH>KeHHSI 
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n HYKIIOHOB, [>.] - Cl!MBO/I cxeMbl IOHra, xapaxTep113yromelt COCTOll!ll!e_). nm, cny

'18!1 n •2, 3,. 4 nnnyqeaa q,opMy/Ihl ll/Ill Be/IH'll!H 

... BHyTpe1111ee 

K (NA,l 1 ;L) = < 'l'NA(Rn)'!'L STJ lf"[>.]LSJT> 
ft J 1 . 

onpe.nem110m11x CT8THCT11'!ecx11lt aec a o6meM COCTOllHHll I f " [ >.] L SJ T' > :0Mno11e11-
. .... 

Thi .na11>Kemrn neHTpa Mace ~A(Rn) ( N - rnaa11oe xaa11Toaoe 'll!CIIO ocn111I1IllTOp-

11olt q,ym:n1111, A - op611T8/Ibllbllt MOMe!IT .QBl!>Kelll!ll ne11Tpa Mace n IIYKIIOIIOB) H 

a11yTpe11Hero .QBl!>Kelll!ll tp BllyTpeHHee • BelIH'!Hllbl K Bb!pa>Kellbl qepe3 re11eano-
~ $ 2' ~ n 

.r11'!ecx11e' K09qJqJl!UKe!ITbl H K09qlqJl!UKeHTbI TanbMll. 

B rnaae 5 BbIBO.QllTCH o6mHe q,opMynhi np,rne.ne11HblX llIHPllll .Q/Ill IIYKIIOllllbIX acco-

n11anult a Mo.nen11 o6onoqex. PaccMaTp11aa10TCll cnyqaH LS CBH3H I j j - CBH3H H 

npoMe>KyTO'IIIOlt CBll3H, a TSK>Ke pac'!eT WHPllll B 0606me1111olt MO.Ile/Ill. 

. 06maH cxeMa BblBO.Qa T8KOBa. ITyCTb l!MeeTCH COCTSBl!Oe ll.!lPO, y KOTOporo 

11e3anon11e11H8ll 060/IO'!Ka ll8XO.llHTCll B COCTOllllHH 1 · f n [ >.] L s J T > , H paccMaTpH

saeTCll 11cnycxa1111e ·anbq,a-qacT11nbl c nepexo.noM a xo11e'111oe cocToH1111e 

I f""'4[ >-tl L -SJ I T> • AMITIIHTy.na • np11se.neH11olt m11p1111b1 .llllll anbq,a_;'!acT11Uhl y npo• 
. a 

nopnuo11anb11a cxanllpHoMy npo1<3se.ne111110 sonHoaolt q,y11xn1111 11a'!a/Ib11oro H.npa 11a Tax 

11a3hrnaeMyIO q,y11xn1110 xa11ana, npe.ncTaB/IllIOlllYIO co6olt npo113ae.ne1111e q,y11xn1111 xo11eq-

. s11yTpe1111ee 
11oro ll.npa 118 BllyTpe11111010 q,y'HKUIIIO anbq,a-'!SCTl!Ubl 1/' L $ H 118 cq,ep11qe-_./ - . a 

2 
= o 

2 
= o :z; =o 

CKYIO 'PYIIKUIIIO OTIIOCl!Te/IbHOro .QBl!>Kelll!ll 8/IbqJS-'ISCTHUhl H KO!le'!HOro ll.Qpa YAM(,0 cf,). 

0TCIO.Qa l!CIIO, '!TO .Cl/Ill Bbl'll!C/IeHl!ll np11ae.neHHOlt WIIPllllbl Ya 11eo6XO.QHMO C noMo-

lllblO reHeanor11'1eCKllX K09qJqll!UKeHT0B OT.Qe/IHTb '!eTb!pe '18CTHUbl B COCTOllllllll 

' If [4]L. s.=.0 T.=oJ.>. a 38TeM C llOMOlllbIO K09qJqJllUl!eHT0B K, (NA , 0; L.J Bbl.Qe-

• s·11yTpe11ee 
/Il!Tb B 9TOlt q,yHKUHll BHyTpeHHIOIO q,yHKUHIO anbq,a-qaCTl!Ubl 'Pa lH q,y11x-

Ul!IO oT11oc11Te1IbHOro JlBH>KeHHll anbq,a-qacTHUhI II xo11e•rnoro H.npa 'I' NA= R (R) YAM(fcf,) 

no onpe.neneHl!'O np11ae.ne1111olt Wllp!!Hbl 3118'1ell11e pa.nHS/Ib!IOlt q,yHKUl!H OTIIOCl!Te/IbHOro 

.ns11>Ke1111ll RNA ( RJ cne.nyeT 6paTb np11 R = a , ·r.ne a - pa.n11yc xa11ana peax11HH. 

TaKl!M o6p1:130M_ aMnn11Ty.na np11se.ne11aolt urnpllHbl Ya Bh1pa>KaeT';ll '!epe3 reHeanor11-

'!ecKHlt xo9q,q,r,n11e11T < n In - .4,4> .nnll 0T.nene11Rll qeThipex '!SCTIIU, qepe3 sen11'll!Hhl 

!(
4 

(NA), CBl!3aa1_1h1e c xo9q,q,11n11e11TaM11 TanbMll, a· TSK>Ke '!epe3 K09qJcpIInHeHThl Paxa, 

Heo5.X_o.oHMb10 .llnH H3MeH9HHH cxeM CBH3H paantftlHhIX MOM9HTOB ·KOnHtt9CTBa LlBH2K9HHH. 

_KpoMe Toro 

n! I (n -_4)!.4! 

B Bb1pa>Ke1111e .D./Ill npl1Be.neu11olt WHpl!Hbl y 2 B

0

0li.D.eT MIIO>Kl!Te/Ib a , 
, y'l11Tb1Ba10muil TO>K.n·ecTseaaocTb nyxno11os, 11 MHO>K11Tenb (A/ A -4)1: 

KOTOpbllt OTp8>K8eT llOUpSBKy 118 .QBI1>Ke1111e U9HTpa _MSCC. neno B TOM, '!TO B0/Ill0B8ll 

cj:,yHKUllll Mo.nenu 060/IO'!eK OllHCblBaeT 11e noKOllllleeCll ll.D.po, a ll.Qpo, ne11Tp MBCC 

K0T0poro coaepwaeT Hyneable K0ne6aHHH OKono Haqana K00p.UHH8T C qaCTOT08 Cu 

YK838HH8H Bbillle nonpaBK8 IICKnJOqaeT BnHHHHe o6wero .UBI-:DK9HIHI Il.l:lpa, H nonyqeHHSSI 

npn 3TOM npu:se.neHH851 llH1pU:H8 0Tp8)K89T TOnbKO CBOi1CTB8 BHyTpeaaero .ll.BH:>K9HHH 

HYKnOIIOB, B ll.!lpe. nnll nerKHX ll.!lep BKnIO'leHHe 3TOil nonpaa,rn cymecTBeHHO MeHl!eT 
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/9, 10/ 
pe3y/IhT8T, MelK.!lY TeM B Pll.!le auanorH'lllblX pa6oT . OHS He Y'II<Tbl_Ba/IaCb. no-

.!l06HblM o6pa30M BblBO.!lllTCll cj:,opMYIIbl .!lllll npHBe.!leHHblX WHpt<H B, J J CBll3H (aaecb 

np~ Bbl.!lene11HH a11yTpeHHel cj:,yHKUllH accon11an11H Heo6xo.!lHMO. CHa'!ana nepellT11 OT LS 

CBll3H K j j 

HHIIbCCClH8. 

CBll3H), B npoMe>KyTO'IHOll CBll3H H B o6o6llleHHOi! MO.nenH B cxeMe 

8 uenoM .ansi npHse.aeHHOA WHpHHbl OTiIOCHTenbHO HcnycK8HHSI 8CCOUH8UHH H3 m 

HY K/IOHOB cne.oyromall· q,opMyna 

y; ~ s y; 
3aecb S TBK Ha3bIB8eMbIA cneKTPOCKOilH'10ClCHA MHO)KHTenb, TBK KBK OH 3a-

BHCHT oT_C?CT08HHH aaqanbHOro H.KOH8'1HOro siapa ff MOM0HT8 KOnH'10CTB8 JlBH)KeHHH 

YHOCl!MOrO '18CTHUelt. OH K8K pa3 H Bblpa>KaeTCll qepe3 re11eanorH'leCKHe K03qJcpHUHe11-

Tbl1 ae~H'IHHhJ K H T.n. y: - T8K H83b1B8eM8SI oaHottaCTH'IH8SI npHB8LI,eHH8SI WHpH

Ha, nponopn110Ha/IbH8ll 3118'1e111110 P8.!lH8/Ib!IOlt cpyllKUHll OTHOCl!Te/IbHOro .QBHlKeHHll acco

Ul!SUHll H KOll8'1HOro ll.Qpa 11a rpaHHne KaHana peaKUHH. 

3H8'18HH8 cn4eKTpOCl«>IlH'10CKHX MHO)KHTenea Il03B0nsteT aaxoaHTb OTHOW8HHe npH

ae.!l8llllb!X WHpl!H . .!l/Ill pa3Hb!X ypOBHelt O.!lHOrO ll.!lP8 HnH OTIIOWeHHe WllpHH p83/IH'lllb!X 

ll.!lep. )lnll /IO/Ij'leHl!ll a6CO/IIOTllblX 3118'1eHH°ll npHBe.!leHHblX lllllpHH Mb! BOCUO/Ib30B8/Il!Cb 

/9~ 2 
one11xolt O.!lHO'!acTH'IHhIX wHp1111, c.nena11Holt na11110M • 011 noxa3an, '!To y 2 • l!._ 

_( M - npuaeaeHH8H Macca accou11anHH II xo11e'!11oro i,~pa): 

o Ma 

B rnase 6 c noMOlllbIO aToro a11a'!eHHll y
0 

2 paCC'IHT8HhI npHBe.!leHHbie m11pu11h1 

.!l/Ill Pll.!l8 ypoa11elt p -060/IO'IKll. np,i He C/IHWKOM 60/IbWl!X 9HeprHl!X B036y>K.neHHll 

(E* < 10 M9s), r.ne HaH6onee noapo6HO l!CC/Ie)l0B8Hbl B0/IHOBbie q,yHKUllll ll.!l8pHb!X 

COCTOll!IHlt. Oc110Bllble pe3y/IbT8Tbl' Hawero pac'!eTa npHseaeHbl B Ta6n11ne. nnll 6onb-

lllHHCTBa YPOBHell 6bl/IH l!Cll0/Ib30B8Hbl B0/IH0Bbl8 cj:,yHKUHH B LS CBSl3H 1 IlOCKOnbKy 

H3BeCTHO, '!TO B LS CBR3H .!lOBO/IbHO xopowo OUHCh!ElSIOTCll CBOl!CTBa nerKHX ll.!lep. 

B Ta6nHU8 .!l8llbl 3118'!el!l!ll 6e3pa3Mep11olt npHBe.neHHOll WHPllHbl 0•= y•;..J.. .1J..! 
2 Ma 

vf3 T86/Il!Ubl BH.!lllO, '!TO _paCC'll!TSHHble ·npaae.!l9llllble WllpHllbl IISXO.Q!ITCll B Hell/IO

XOM cornaCHH C 9J<CUepHMeHTOM. Bee 8IIOM8/Iblt0 60/IbWHe lllHpHitbl (nopl!.!lK8 BHrHepoa

cxoro npeaena) a nerKHX ll.!lpax aaxO.!ll!T 06'hHC11eHHe a H8CTOl!llleM pacqeTe, '!eM eme 

pa3 llO.!lTBeplK.llSeTCl! TO, '!TO MO.!le/Ib o60II0'19K B cymecTB0IIHOll Mepe Y'IHTbIBaeT 

accon11HpOB8HHe IIYKIIOHOB. 

113 T86/Il!Ubl BH.QHO T8K>Ke, '!TO B MO.D.e/IH o60/IO'l9K MoryT 6h!Tb O.D.IIOBpeM_eHHO 

paCC'll!TSllbl H o6'bllC!le!lbl 3118'1el!Hll npHBe.!lellltbIX WHpHH OTHOCHTe/IhllO 11cnyCK8HHll pa3-

/IH'lllh!X IIYKnOHHblX accon11annlt 113 .!lSHHOrO ll.QepHoro COCTOllltllll (HanpHMep, .Q/Ill D to 

pacc'!11TaHbI 0
1
,', 0; ,0! .ll/Ill ypoBHll I- c 91teprHelt 6,88.Maa). B aToi.t OTHowe'

IIHH Moaenb o6ono'!eK HMeeT npeuMywecTBa nepe.n apyrHMH Mo.nenl!Mll. Tax a anbcj:,a;

qacTH'IHOA MOLI,enH MO}KHO p8CC'IHT8Tb anbCpa-qacTH'IHbl8 npHae.neHHbJe WHp~HbI, HO .. 

aenb3SI BbiqHcnHTb OJlHO}3P8M8HHO C HHMH HyKnOHHbl0, .neATpOHHbl_~ H TPIITOHHbie WHPH_Hhl .. 
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~CnH ·aMeeTC>I aecKOnbK~ sapHSHTOB CTpyKTYPbl .aaaaoro >1.aepaoro COCTO>IHH>I, 

TO Bbl'IHCneaae npaseneaab!X WHpHH .am, ayKnOHHblX 8CCOUH8UHll B p>1.ne cnyqaes MO>KeT 

nOMO'lb C,nenSTb Bbl60p Me>K.ay aTHMH BOaMO>KHOCT>IMH, npHMepOM aToro MO>KeT cny

->KHTb yposeab 5/2 c aaeprHell 7,47 Mas .. B l.i 1
• l{acT? ,aToT yposeHb pai:cMaTpasan

CH K8K
0

BTopa>1 KOMnoa_eaTa .ny6neTa p 
3[3] 21 F 11,. 3/2 ;· C .apyrol! CTOpOHbl, ecTb ocao

BSHHH/ I I/ C'IHTSTb, '!TO- BTopag KOMilOl!eHTa aToro .ay6neTa ne>KHT HH>K8 B pal!oae 
3 .. 

6,6 Mas, a yposeHb 7,47 Mas HMeeT xapaKTepacTHKY !' [21] P,;, . Pac'!eT Tp:,-

TOHHhIX npHB0.Q0HHhlX WHpH.H IlOK83bIBaeT, .tiTO B nepBOM aapHBH'l:e 3TOT. ypoaeHb HMen 

2 2 
6bi wap,rny 0 t = 0,8 · , BO BTOpOM - 0, -~ 0 • 8KcnepHMeHTanbH8>1 WHpHHa O'leHb 

Mana, ff• ll03TOMY MO)KHO. cqe:T8Tb, ~TO ypOBHIO . 7,47 Msa 60,1ee, COOTBeTCTByeT xapaK-

3 " Tep1<CTHK8 p [21] P,;.' ·no HMeeTCH Mana>1 npa-MeCb npyrax COCTO>IHI< ll •. ~KCnepHMea-
/12/ 

T8~_?H1:1Ie .0.8H~hie _no HyKnOHHhlM npHB0.00HHbIM WHpHH8M ~8K>K0 HBXO.USITCSI B cor

nacaa co BTop9ll xapaKTepI!CTHKOll, a ae c nepBoll. KpoMe Toro, B · pa6oTe
I13I

, . .neiicTsu-
5- . 

Tenbao, 6hln o6aapy>KeH yposeHb 2 B palloae 6,6 Mas. 

~~ Bbl~~H3n~2K8HHOro cne.ny~T, lJTO IlOCKOnbKY HMe~TCH B03 MO>KHOCTb pacqeTa""npe

Be.o.e~~bI~ ~HPHH .anH HyKnoe:HbIX acCOUHSUHA, TO -~KcnepHMeHTanbHbie .0.8IIHbl9 no STHM 

WHpI!HSM _CTSHOBHTC>I nononH11TenbHblM IICTO'IHHKOM cseneaal! o CTPYKType 51,nepl!b!X 

COCTO~.lJ.HA, H•MoryT cny>«;HTb Kpe:TepHeM npHM0HHMOCTH TOA HnH HHOA MO.aenH K .O,SHHO

MY >1.apy. B aacT0>1wee speMH 061>eM aKcnepHMeaTanbHblX .aaaab1x no .npI!se.aeaahlM . '. 

WHPH-!{SM .o.nH HyKnOHHhlX ~CCOUHSUHfl ·oqeHb HeaenHK. no.aTOMy SIBnHeTCH )KenaTenbHbIM 

npoae.o.eaae SKf?~epeMeHTOB aa nerKHX sr.o.pax no H3MepeHHIO .aTHX aen11qHH. Eonhwoii 

8 

HHTepec npe.aCTaJ~nHIOT npHM_bI8 peSKUHH C a91neTOM en Q)KffbIX qaCTHU, KOTOpbie. Il03Bo

nenH 6bl onpe.llenHTb npHB8.0,8HHbI8 WHpHHbl .o,nR HyKnOHHbIX 8CCOUHBUH8 B CBH38HHbIX 

COCTOHHHSIX. 

. v!ano>KeHHbll! B 1!8CT0>1Well .llHCcepTSUIIII MeTO.ll aaan11aa HyKnOHHb!X acco1rnaual! 

B nerx;ex "g.c,pax. HS OCHOB8 MO.aen J{ o6onoqeK MO>K8T 6bITb npHM8H8H K Hccne,noB8HHIO 

npHMbIX I-{ pe30H8HCHbIX npoueccoa C yqacTH8M en O>KHhIX qacTHU, K paCCMOTpeHHIO 

qJOT0>1.0epHbll< peaKuHll C Bb!neTOM HyKnOHHblX accou11aual! H T.n. Pa3pa60Tal!Hbll! B -nep

Bb!X rnaBaX q:>OpMSnbHbll! annapaT MO~eT 6bITb•HCilOnb30BaH H B .llpyrHX aanpaBneHIIHX. 

H8npHM8p, C IlOMOLUblO reaeanorHlJ8C.KHX KO.a(pcj:lHI1H8HTOB ,nng OT,O.eneHHH H8CKOnbKHX 

lJSCTHil MO>KHO BhJtlHCnSITb MSTpHqHbJe .aneMeHTbl MHOrotiaCTHl{HblX onepaTopoa. 

Co.aep>Kaaae .llHCcepTauIIH ony6n11Kosaao ·B pa6oTax
I14

-
19I

• KpoMe Toro, paoo

Tb/17•181 6 binll .aono>KeHbl HS 11 BceG0!03HOl! KOHq:>epeHUIIH no 51.llepH!,iM peaKUHHM 

np11 Hll3KHX I{ cpe_.aa11x aaeprHHX (MoCKBa 1960). 
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