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Pa6oTa BWIOJIHeaa B EpeBaHCKOY ij)HsHqecKOY HHCTHTyTe 

Hayqnue PJKOBO,lU!TenH: AOKTop WHSHKO-YaTeMaTHqecKHx HayK 

A.U.AYaTyHH (E~) 

KSH,lU!AaT WHSHKO-YaTeuaTHqecKHX nayK 

A.B.Kal~JIOB (RT~) 

OwHwianbHue onnoaeHTu: AOKTop WHSHKo-uaTeYaTHqecKHX aayK, 

npOWeCCOp c.r.MaTHHRH (E~R) 

AOKTOp WHSHKo-waTeYaTHqecKHX nayK 

E.M.~eBHH (~H~ AH CCCP) 

Be'Ay~ee npe;llnpHRTHe: RHCTHTYT ~H3HKH BHCOKHX 3HeprHI 

3S!llHTS COCTOHTCR 11..2Z_11 '+"c uµ«<«·S:- 1979 r. Ha 

sace;llaHHH cne~HSJIH3HpOBSHHOro COBeTa ~.034.0I.03 no npHCY•Ae­

HHD yqeHol CTeneHH ;llOKTOpa ~H3HKO-YaTeuaTHqecKHX HayK npH 

EpeBaHCKOY ~H3HqecKOY HHCTHTyTe (375036,r.EpeBaH.yn.MapKapHHa 
2 ). 

C ,lU!ccepTa1U1el YO~Ho 03HaKOYHTbCH B 6H611HoTeKe E~ 

ABTOpeWepaT paaocnaH " 

YqeaHA ceKpeTapb 
cneIU1aJIH3HpOBSHHOro COBeTa, 
Kaa~xaT WH3.-YaT.HayK 

II 
----- 1979 r. 

B. A. UlAXBA3HH 

06!1!8J! XB.J?!lKT8pilCTBKa pa60TH. lblccepTaIUIH UOCBHlll8Ha Teo­

peTBqecKOMy zccne;1toBaHJ11m CTPYKTYPH BuqeTOB noJlllCoB Pex:me 

( IP , f , ~ , R 2 , 9i , • • • ) B paYKax wynuzne .PHWEl­
pxqe cxoro IlO.ltXOAEl B Ha OCHOB6 ~cnepCBOHHhlX npaBBll CYMll ,ltnll 

SllilllBTy;ll pacceHHJIH pe;it:ISOHOB Ha qacTBqax. 

!KTYlllll>HOCTD npo6newu. MeTO;ll KOllill16KCHHX YOM8H!OB nno­

;llOTBOpHO Bcno:iu.aye!CH npz BsyqeHBB CH~bHHX B3WIUO)teACTBHit 

11acTBU. B paYKax pex;meoaaoA TeopHB yxaeTcH npoxnaccH4!fflUIPOBau1 

B xoxzqecTBeHHO OIIJICaTD CBOIC!Ba KaK ua.noqacTH1lHHX, TaK B 

weoroqac!Hqaux npoueccoB: aeepreTH11ecKoe noBeAeHHe ce11eHHA, 

pacnpexeneHHH no paau11HHY KBHeYaTHqecKHM nepeueHHHY, nonapB-

38.IUIOHHue HBneHBa, WEIAHYaHOBCKBI cKelJIBHr, norapHWUffllecKHA 

pOCT UHOK6CTB6HHOCTH H T.A. BallHHY CBOICTBOM peAllEIBCKHX llOlll)­

COB llBJIHeTCH BX CBll3D co cneKTpou qacTHq H peaoHaHCOB. Ha -

BeCTHHe TpaeKTOPHH xopomo annpOKCHYHpyDTCH npHUHYH JIBHHlllOI, B 

qacTBUH H pe30HaHCH rpynnHpymTCll no ceweAcTBau, neaa~Y Ha 

pa3HHX TpaeKTOpHHX. 

O;!UiaKO cy~ecTBeHHHY HeAOCTaTKOY TeopHH xounnexcHHl( uo­

ueHTOB HBllH8TCH TO, llTO OHa He npeACKS3HBS6T HB IlOJIOK6HH8 

TpaeKTOpHit Pe;itae B j ..; llJIOCKOCTH, HH BHq6TH TpaeKTOpHA. 

HeHSBeCTHHe napaueTpu, xapaxTepHsym~e TpaeKTOPHH H cTpyKTYPY 

Bx BuqeTOB, 06u11Ho onpe;1teJIHJJTCH npH weaoueHono!'B11ecKC11 aaamt­

ae axcnepzueHTSJIDHHX AaHHhlX. B CBH3H c STHM TeopeTHqecxoe BH­

llHcneHBe napaueTpOB pe;1taeBcxoA cxeuu, B 11acTHOCTH, CTPYKTYPH 

BeplDUI CBH3B pex;meoHOB c llSCTBUaYH, npe;llCTSBllH6T 6onDmOI 

npaxTH1l6CKBI • T80peTB1l6CKHA BH!epec. 
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Ueim H SaJ!aqH pa60Tbl ~opwymipyX>TCfi cJie.ziYIOJIUIM o6paaoY. 

1. OnHcaH11Ie HHKJI!03HBHliX cneKTPOB HYKJIOHOB PI 6 -Hao6apb! 

B N N- H 'l'IN -cTOJIKHOB6HHliX B MO;lleJIH pe;1111teao11aHHoro 0;11Hon11IO!i-' 

Horo 06MeHa (OPER ) (BopeCKOB,KaJt;11aJIOB,ITOHOMape11; 1972-1973). 

2. Bb!trncJieHHe B MO;lleJIZ OPER awurnTyA ynpyroro ITTN -pac­

ceamrn npllI Bb!COKHX 3HeprHliX,· OCHOBaHHOe Ha llICITOJil>30BaHllIH YCJ!O­

Blllfi YHHTapHOCTH. KOTOpoe HSCb!UlaeTCfl npllI Bb!COKHX 3H6pI'lliliX 

rJiaBHb!M o6pa30M BKJla;llSMH npo~eccOB HHKJII03HBHOro pOiK;ll6HHfi HYKJIO:.. 

HOB H ti -H306apbl. ~CCJie;llOBaHllie CilllIHOBOH CTpyKTYPb! BblqeTOB 

noJIDCOB IP , f H f' , ;11a10DU1X BKJiaA 11 !!7N - pacceHHHe. 

3. PaaBHTHe MeT0;11a, noa110Jia10111ero Bb!A8JIRT:& c11epxcxo;llflJ1U1e­

cfl npaBHJia CYMM (CITC) H3 aMIIJUlTYA paccefiHHfi pe;11xeOHOB Ha qac­

TH~ax ( ,/..Q -aMnJIHTYAH) c npOH3BOJI:OHb!MH CilllIHSMH. 

4. ITpHMeHeHHe 3Toro MeTO;lla K HCCJie;llOB&HH!O CilHHOBO~ CTpyK­

Typb! 11eplllHH CBfi3H pe;11llte0Ho11, HMeIOll!PIX H30cnHHbl I = :1 ( f$' 
R2 ,9i, •.. ) , c 6apHoHaMH N (938) H 6 (1232). 

5. HccJie;11011aHHe c11ottcTB 3K30THqecKoro 6apHOHHoro peao­

HaHca E55 (c rtaocnHHOM 5/2, cnHHOM 5/2 H noJioimTeJI:&Hott qeT­

HocT:o1J),npe;11cKaabl11aeMoro H3 npaBHJI cyww AJIH eta -aMnJIHTYA· 

HayqHafi HOBH3Ha III' 3H8lUIMOCT:O npOB6A6HHO~ pa60Tb!.ITOKa3aHO, 

qTo B paMKax My~:OTHnepH~plliqecKO~ MO;lleJIH MOKHO no.nyqHTl> npa­

BllIJI:OHW6 npe;llcKa3aHHH AJIH a.MIImlTYA ynpyroro ~II/ -pacceHHHH 

npH BHCOKHX aHeprllllDC (a TaKxe cn11IH0110« CTPYKTYPH Bb!qeTOB no­

JIX>COB Pe]l;ae IP , f H f' ,MDlllKX BKJia]l; B aTOT npo~ecc), 
OllHp&fiC:O Ha 3KcnepHM6HTaJI:&Hbl6 MHHH6 no HHKJI!l3HBHOMy p0K]l;61Ul!l 

HYKJIOHOB III ti -Hao6apw. 

IlpaBHJia cyMM AJ!fi 8JIIIJUITYA paccefiHHH pe]J;lleOHOB aa qacT~I 

0606111eHbl Ha CJiyqa~ npOH3BOJl:OHliX CilHHOB qacTlll~. 

Hatt;11eH 06UIH~ MeTO]l; IlOCTp06HllIH CnC B CJiyqae IlpOllI3BOJil>HliX 

CllHHOB.IlOKa3aHO, qTo CnC ll03BOJIHX>T O;llH03HaqHb!M 06pa30M onpe­

;116JlllIT:O cnHpan:&HyX> CTPYKTYPY paaJIHqasx 11epmHH CBH3H pe]J;11te0Ho11 

c qacTH~aMH. 

ITpe;110KaaaHO cy~eCTBOBaHHe B CHCTeMe 6'Ii 3K30THqecKoro 

6apHOHHOro peaoaaHca E55 c HBOCilllIHOM :rE = 5/2, CllHHOM 

SE = 5/2 H noJIOKHTeJI:baott qeTHOCT:&X>. HccJieAOBaHH Ol!W]l;aeMHe 

CBOttC!BB. E55 - pe30HaHca: CTPYKTypa B6Pll!HH 

6 , E55 , clj - pe]J;zeoaw f' , A2 , !FT 
a clj E55 < a= 
) , IIIHpHHa 

pacna;11a E55 -+ /l + '1 • 

ITpaxTuqecxan noneaHOCT:&. Peaylll>TaTH, noJiyqeHHse 11 ;ztHc­

'°' cepTaIUIH Mory~ 6HT:& HCilOJI1>30BaHb! npH HCCJie]l;OBaHHfiX B o6JiaCTH 

~H3HKllI CHJil>BHX B3aHMO]l;eacTBH~. 

Paapa6oTattHaH weTO;ztHKa nocTpoeHHH c11epxcx0Aflll!PIXCH npa11HJI 

cyMM npe]J;Baaaaqeaa AJ!fi llICCJI6]l;OB8HHH B3aMMO;lle~cTBllIH pe;lllleOHOB 

C qacTH~SJlllI. Ha OCHOBe CITC MOryT 6blT:O Ha~]l;6Hbl COOTHOW6HHfi 

M6Z.ziY caiuum pa3H006paaHwm cnHpaJI:OHb!llH Bb!qeTa.MH pe;z(lireOHOB. 

9TH COOTHOfil6HHH npe]J;CTSBJifi!JT HHTepec AJIH OilllIC8HHfi cy111ecTBYIOUIHX 

3KcnepHM6HTaJ!l>Hb!X ]l;SHllliX no 6KHapHb!M npo~eccaw nplll Bb!COKHX 

3HeprHlDC • c TO'IKH apeUHH npe]J;cKaaaHHfi peayn:oTaTOB BblIIOJIHHeMblJ( 

B HaCTOR~ee BpeMR HJIH nnaHHpyeMb!X 3KcnepHM6HTOB. 
Ari.'£ 

TeopeTHqecKHe aaaqeHHfi 11HqeT011 (; " ~ 
NG.J A "' E G >-.,., >.A noa11onHJOT npe]J;cKaaau Oll01Aaeuble 

H 

cet1eH11IR 

poZ]J;eHHH H yrno11ble pacnpe~eneHHH npo.ziYKTOB pacrra]l;a peaoHaHca 

E55• S!H npe]J;cKa3aaHa uoryT neq:& 11 ocH011y aKcnepHMeHTOB no · 
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nOHCKY 6apHOHHblX pe30HaHCOB C 

JIBa OIDili H llJlaHHpyeublX B ~T9». 

L = 5/2 1 npOBOAHIUIX B 

Ycnemsoe onHcaHHe B MO)l.eJIH OPER aKcnepHMeHTaAbHblX ;itaH­

HhlX no npou.eccy 9Tp -.Ax llpHBOAHT K BaXHOMY c npaKTHqecKOI 

TOqKH apeHHH BblBO,Jcy' - B03MOZHOCTH H3BJieqeHHH H3 3THX axcnepH­

M6HTaJlbHhlX AflHHblX yHHKaAbHOI HH~pMaD.HH 0 9i!fi -B38ltllO)l.elCTBBH. 

Anpo68.UHH pa60Tbl. Peay.Jll>TaTH, noAYqeHHble B AHCceptaD.HH, 

AOKJia,1Uill!aJIHCb aa ceccHHX OH~ AH CCCP, celiHHapax E~, MT9», 

M~BS, CMffii B TeqeaHe I975-I978 r.r. OcaOBHble nonolleHHH ;ioic­

ceptaIJ.HH ony6AHKOBaHbl B pa6oTax [I-7] • 

CTpyKTypa ]U!CCepTAllHH. JtHccepTaIJ.HH COCTOHT H3 BBe~eHHH, 

AByx qacTel, 06'beAHHlllllllHX meCTb rAaB, aaKJIDqeHHH H 3-x npano­

&eHHA • .itHccepTaIJ.HH COA6PllDIT I43 CTpaHH!Oi, 35 PHCYHKOB • 

7 Ta6JIHIJ.. Ea6JI1orpa®4H. BKJlllqae! I33 HaHll6HOBaHHH. 

II. KpatKoe coJ!,epzaHHe ]U!CC8PTaIUUI• Bo BBeJ!,elWl AS.etcH 

o6aop TeOpeTaqecKHX MOAeJiel, B KOTOpblX HCCJieAOBaAHCb napaueT­

pbl T60pHH KOMllJ16KCHblX llOlleHTOB, H KpaTKO aanaraeTCH COA6PZ8.HHe 

AHCC6pTaIJ.HH. 

IIepBaH qacTb ARcceptaD.HH, o6'beAHHHD~aH TPH rnaBs, nocBH­

~eHa llYJIDTJllilepH/PElpHqecKOllY nOAJCOAY K HCCJ18AOBaHHD CTPYKTYPH 

BblqeTOB nonoooB Pe Alie. BWll!CJIHMCH CllHHOBlile aun.nHTyA!il ynpyro­

ro !IT N - 9i N -paccemurn npH BlilCOKHX aaepnuoc. OcaoB -

HlilllH npou.ecca.MH, OTBeTCTBeHHWIH aa ynpyroe 91 N - 'JT N -pac ... 

ceHHHe npH BHCOKJIX aaepI'llUIX,HBJUWTCH npo11.ecc1i1 HHK.IWBHBHOI'O 
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poaAeBHH HyKnoaoB H Ii -Hao6apbl. IIpH BWllfcneHHHX . Hcno.Jll>a~-. 

eTcB MOA8JID OPER H ~opwtl>aJtTops, onHcHBaIO~e cxoA 1i -ueaoHa d 
MaCCOBOA llOBepxBOCTH, onpeA8JIHX>TCH H3 aHaJIHaa 3KcnepHM6HTanDH~ 

AaHHblX no HHKJID3HBHOMY pOaAeHHD HYKJIOHOB H 6 -Hao6apH. 

IIocKO.Jll>KY HHKJID3HBHOe o6paaoBaHH8 HYltnOHOB H 6 .,.Hao6a-· 

phi llP6ACTaBnH8T CaMOCTOHT6.Jll>Hliil HHTepec, B I H II rna:eax AHC­

cepTaIJ.HH zccneAYDTCH BTH npou.eccbl. 

B nep:eoa rna:ee npo:eo;ztHTCH cpaBHeaHe aRcnepHMeHTanDHWC 

AaHHblX no HBKJII03HBHHM cneRTpaM 6blCTPblX HeltTpOHOB B pp -CTOJI­

KHOB8HHHX H cneKTpaM M8AJI8HHhlX npOTOHOB B pn -CTOJIKHOBe­

HHHX (cneKTPbl HHKJII03HBHblX HYKJIOHHblX nepeaapHAOK) c npeACKaaa­

HHHMH MOA8Jll'I OPER • 

§ I HOCHT BBOAHblli xapaKTep H llOCBH~eH o60CHOBaHHD MOA8JIH 

OPER. 

B § 2 woAeJI» OPER ~opuyAHpyerca :e npHMeHeHHH K cneRtpaw 

HHKJIJl3HBHblX HYKJIOHHblX nepeaapHAOK. 

B § 3 HCCJ16,Jcy'6TCH aaepreTHqecRaH aaBHCHMOCTD H ~OpMa HH-

KJill3HBHblX Cll6KTpOB B PP_. n X H pn ~p X llpH 

~HKCHPOB8.HHblX t (KBaApaT nepeAaHHOro HAIIIYJ!DCa) H p.L (no­

nepeqablli HMllyJIDc). PeayJibTaTbl TeoperHqecKHX :euqHcJieHH~ cpaB­

HHBa.JOTCH c axcnepHM6HTaJlbHblMl'I AaHHblMH. 

. K a~cTo~ewy Bpe1.1eHH aa BCTpeqaIDc: KOnDIJ.ax IS R npoBe;neH!i> 

ABa paaJIHqHblX H3MepeHHH no cneKTpaM H6ATpOHOB: i) pacnpeAene­

HHI no cxelJmHrOBOit nepeuesaoa X npH seayneBwc ~HKCHpOBaHHwc 

nollepeqHHX Bllllyn»eax ( P.1.. = 0.2 • 0.8) (I975r.), KOTopse nporz­

Bopetla! teopeTH11ecimu . npeicKaaaaHHM H HawepeHHHM FNAL H 

jj) pacnpeAeneH111A no X npH Pi= 0 (I976r.),aaxOAHlllHXCH. 

B COI'llaCHH c MO'A6Jll>ll OPER • 
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§ 4 nOCBH~eH aHaJlliay _3THX cneKTPOB. Ha OCHOB6 HHKJIJJ-

3HBHl>IX npaBHJI cyMM ;lVIH 3Hep!'l4H noKa3LIBaeTCH, qTO 'Aa.HHLle no 

cneKTpaM HeitTpOHOB ISR llpH 

'Aa.HHhlM no cneKTpaM 'APYrHX qacTHU 

Hauepeam& TaKllt0 Ha IS R . 

PJ. ~ 0 
( p t Si 

npOTHBOpeqaT 

, K , A ... ), 

Ilpe onecaHHH HHKJID3HBHl:lX cneKTPOB 60JIDW0it HHTepec npe'A-

CTaBJIHeT onpe'AeJieHHe BKJia'AOB Tpexpe'AgeoHHl:lX BeplIIHH B 3TH cneK-

TpLI. 

B § 5, Ha ocaoBe MO'AeHH OPER ' HCCJie,llyJOTCH 06.nacTH 

npHMeHHMOCTH OllHCaHHH cneKTpOB nepeaapH'AOK c llOMO~D.IO aepmHH 

9i1ilP H j>plP . OKa3NBa6TCH, qTO ;lVIH 9~1P- B6PIIIHHLI 

3Ta o6JiaCTD oqeHD yaKa ( x ~ 0.96), B TO BpeMH, KaK 

Tr 11 IP- acHMnTOTHr.a cnpaBeAJIHBa npu )( ;e 0.8 • AHanH-

3HpyJOTCH npHqHHLI 3Toro HBJieHHH. 

BTopaa rnaBa ;zutccepTauHH nocB~eHa onHCaHHD cneKTPOB 

A -Hao6ap1i1 B pp- H 1f p -cTOnKHOBeHHHX. 

B § I MO'AeJID OPER ~opuyHHpyeTcH B npuueHeHHH K HH -

KJ1D3HBHOMY poa'AeHHD A -uao6ap1i1. 

B § 2 npe'AcKaaaaHH MO'A8Jlli cpaBHHBaDTCH c aKcnep~ueHTam­

HhlMH pacnpe;zteneHHHME A -uao6ap1i1 no nepeweHHLIM X , P.1. 
II t 

YcnemHoe onHcaHHe 60JIDlllHHCTBa SKcnepuueHTaHDHLIX ~HHl>IX 

no HHKJIKJ3HBHlilM cneRTpau HyKJIOHOB H A -eao6apL1 CBH'A8T6JID­

cTByeT 0 npaBHJIDHOM BL16ope ~OpMij)aKTOpoB, OllHCLIBaJOnua: CXO'A 

,,. -M630Ha c uacC-OBOA llOB8pXHOCTH. 
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B Tpeuea rnaBe OPER -MO'A6JID c ~OpMij)aKTOpaMH, Hait'AeH-

HWO! B rJiaBax I H IT, HCll0JID3yeTCH ]UIH BLlqffCJieHHH CllHHOBLIX 

aMnnuTyA !Ti N ... 51N - pacceHHHH npH B1i1coxux aHepr1rnx. 

§ I TpeTDeit rJiaBLI HOCHT BBO'AH0-0630pHLIA xapaKTep. 

§ 2 llOCBH~eH ~OPMYJIHPOBKe MO'AeJIH. IlpHBO'AHTCH napaMeTpH­

aauHH aunJIHTY'A!JI ~'1 - pacceHHHH, BLlpaMeHHH ;lVIH BKJia'AOB 

HYKJIOHa H A -Hao6ap1i1 B HHBapHaHTHLle aMnHHTy'Ahl 51 N-+ !IT N -
pacceHHHH H ;lVIH aMirnHTY'A c Ollpe'AeJieHHLIM t -KaHaJU>HLIM H30-

ClIHHOM. 

B § 3 peayJIDTaTLI pacqeTOB cpaBHHBaJOTCH c 'AaHHwra JIOJIHpH-

3auJrlOHHblX 3KCnepHM8HTOB npH 40 H 45 raa B peaKUHHX 

!Ti+p - '1+p H :r;-p- 51-p • IloJiyqeHHOe KaqecTBeH-

HOe cor.nacHe c 3KCrrepHM6HTOM MOKHO paccuaTpHBaTD Ka.K yKa-

aaHHe Ha TO, qTo uyJIDTHnepu~epHqecKHA lIO'AXO'A npaBHJil>HO 

BocnpoHSBD;zutT CJIHHOBJE cTpyKTypy B~eTOB rroJIDcoB Pe'Ae JP , 
f H p , 'Aax>lllHX BKJISJt B 1i N -pacceHHHe. 

CJI8'AymllUl8 TPH rJiaBLI 'AHCCepTaJ.Um, COCTaBJIHDllU!e ~ 

q~ ' fl0CBH~8HLI 'AHCllepcHOHHLIM npaBHJIB.K CyYM 'AJIH cl.a -B.M­

flJrnTY'A H HX npHueHeHHJO K HCCJie'AOBaHHJO cnHHo:soa cTpyxTyp1i1 

BepmHH CBH3H pe'Al!eOHOB c HaocnHHaMH I = I c 6apuoHaim. 

B qeTBepTOit rna:se HCCJl8,lly.IOTCH 0611U1e CBOACTBa npaBHJI 

cyuu .llJIH d.,Q -B.MIIJIHTy,zi. 

B § I paccuaTpHBallTCH CBOACTBa c:La -aMnJIHTY'At He CBH-

3aHHLle co cnuHaMH qacTHU. OKaaL1BaeTcH, qTo B Tex cJ1yqa.ax, 

xor'Aa no xpa«aeA uepe OAHH 11s pe,zilleOHOB uueeT nocn11H I = 0
1 

COOTBeTCTBYJOllU!e npaBHJia CyYM HBJIHDTCH CBepxcxO,ziHllUlllHCH • .1tJ11i 
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pe'AlleOHOB c !=1: '0 BOSHHKB.DT BS8JIMOCBH38.HHhl6 cHcTeMH npaBHJI 

cyuu npH KOHeqHoA uacce. 06cyx~eTcH aJire6paHqecKaa cTpy:KTypa 

npaBHJI cyuu. 

B § 2 paaBHBaeTcH ~opuaJIHau, noaBOJIHDlllHA yqffTWlaTD cnHHH 

BHemHHX qacTHU. BecDMa Y'A06HHM OKa3HBaeTCH HCllOJil>SOBaHHe cnH­

palll>HWC 8JUIJIHTY'A B cHcTeue 6ecxoaeqHoro HWiyJll>ca . {CEH). IlpHBO­

~TCH BHpal!eRHH, OilHCHBaJOI11H6 BKJiaJI pe30HaHcOB c npOH3BOlll>HWIB 

CfiHHB.Wf B npaBHna cyMM AJIH cnHpanDHl:ilX aJIIIJIHTY'A cLO -pacce­

HHHH. 

B § 3 fiOKa3HBaeTCH, qTO aapH'AY C CilC, KOTOpHe HMeET Mec­

TO, KOr'Aa J.e - c:L; - ci..,,. <: - I ( J.; JI cl..~ -pac­

C6JIBaeuye TpaeKTOpHH, c:Lt - cauaa npaBaH B j -nJIOCKOCTJI 

oco6eHHOCU c 'AaHHHMH KBaHTOBWIB qffCMMH B t -KaHaJie)' npn 

pacceHHHH P6'Alle0HOB Ha qacTH~ax c OTJIHqawm OT RYJIH CllJIHBJOI 

B03HHKaJOT 'AOilOJIHHT6JIDHH6 CITC, KOTOphte cnpaB6'AJIHB~, 6CJlll c/..t -
J..1 - r:/....,. - n <: -I { n = I,2, ••• ). ~OpKyJIBpyDTcfi 

peuenTH fiOCTp06HHH CITC 060KX .THfiOB )tJlfi aKIIJIHTY'A C npOH3BOJID­

Hhllm CllHHaMH. 

B llHTOI rnaBe crrc, ~opuyJIBpOBaHHlie B IY rnaBe, npHM6Hfi­

ETCH K CJJYqal) pacceRHHH P6'All60HOB c H30CfiHHaMH I =I 
( .P , A2 , 1r , 8 , . . . ) Ha 6apHoaax N H 6 

(peaKlUfH cli N - d..tc N • O..; N - t:L,,. A ). 

B § I o6cyx'AaeTcH uexaaH3K aacW11eHHH npaBHJI cyKM. 

B § 2 no'Ap06Ho aHaJIH3HpyeTCH acHllllTOTHqecxoe noBe'AeHHe 

pasJIHqHlitX KpoccHHr-aHTHCHKKeTpHqawc npaBHJI Cyiu.I B CHCTeMe H3 

'AByx P6'AlfreOHOB ol; , c/..,,. c I; ,K = I, T.e. onpe- . 

'A6IDl6TCH fiOJIOlleHHe cauol llpaBOit :a i -llJIOCKOC!'H CHHrynap-

-IO-

HOCTJI cJ:t c 'AaHHHKH K:SaHTOBHMH qHcJiaKH f -Kaaaxa. 

B § 3 npHBO~TCfi ypaBRBHHH ;ltJlH cnHpaJIDHblX BHqeTOB 

G ~:J:b (o, b = N, A ), CJI6'AYIOlllHe 143 crrc MH peaK-

lU!it J.; N - 4N JI J.;N-ct.,,.l!J. npH HaClilllleHHH HX BKJia'Aa-

KH HYKJIOHa H ~ -Hso6apH. . 

B § 4 HCcJie'AYeTCH pemeRHe STOA CHCTeM& ypa:aHeHHit.OxaaH­

:aaeTcfi, qTo cHcTeua ypa:aHeHHI cauocornacoBaHa 14 HueeT pemeHHe 

B npe'AeJie (MA-MN )/CM6 + M111) - 0 . YqeT OTJIHtmH uacc 

MA H M H c aeo6xO'AJ4MOCTDll Tpe6yeT BBe]lemrn 6oxee BHcoxo-· 

JI6X8.ll!HX peaoaaHCOB. Pemea14e HMeeT CJI6'AYIOillHA BH'A 

GO"Jb _ 0 Aa~b -
npH 1'a= 1'b (j=f, Aa,71,8) 

G
,aO.JA 
l\a "at1 

Qj~ -i G'a~A <J = Aa,97) = ( +) J\a }\a't1 

GINd.tlt. If 
~ •12 = !a' G1Nt1.1A G'NtJ.fA - /3 . 

Y1 Jh - Yi-~ ' 

G.A.,A = _ f7i G'Afl.,• = _ 13c·6"-fA 
Ya- 112 2t-s-' Y2 ~ ~ Yz-~ 

r'Ae O"J H PJ -cnraaTypa H P -11eTHocn pe~oaa j, 
10.ljA - G Ofi.JA I G Ntl.jN G .J\a A4 = Aa 1'A ~ -Y'1 

B CJJYllae pacceHHHH RH3KOJI6mntHX TpaeKTOpHit c rJ. (0) < 0 
( 8 ' R-t' ••• )qncJIO crrc OKa3W1aeTcH H6'AOCTaTOtlHHK )tJlfi 

onpeAe~eRHH BllA6TOB 3THX TpaeKTOpHit. 

B § 5 npe'AcxaaaHHa ;lt1Ifi BllAeTOB cpaBHHBallTca c aKcnepHueH­

TanDHWlH AaHRWIH H c npe'ACKaaaRHHMB APYrHX MOAenea.IlpH BHCOKHX 

:.n-



3HepI'HHJC cne;11cTBHHMM COOTHOmeHHit M8JKAY CilHpanbHWW BJllleTaMH 
I N d.jll G A,., "A ( j. = ~' fl2 ) HBJUlDTCH cne.ztYDllUle COOTHomemrn 

M8ll'IJJ 'AHill<l)epeHqHanbHhlMH ceqeHHHMH 

do- ( r.•p-+ 9j0 6++) 
dt 

++ _gg cri•p ..... '1 ~ > 
dt 

dcr ( K+ p ~ Ko 6++ ) 
dt 

.I do- ( ~-p-+ !Ti 0 n) 
2 dt 

J. dO' c 9-;-p '...., 'l n > 
2 dt 

-o 2- dCT c K-p ..... K n > 
2 dt 

STH COOTHOill8HHH XOpomo cornaCyilTCH C 3KCilepHM8HTanDHWIB ;118.H­
HblMH. 

B wecToit rnaBe Hccne'IJJeTca B03MOEHOCTb cyuteCTBOBaHHH B 

CHCTewe t::.1i 3K30TH1{eCKOro peaoaaacHoro COCTOHHHH c H30CITH­

HOM I = 5/2. 

npu aacblllteHHH rrpaBHn cy1u1 )UIH clj t::. -+ ci.t< t::. -pacce.a­

HHH OKa3HBaeTca, qTo OHH He woryT 6HTb Y'AOBneTBOpeHH BKJia;!laMH 

JIBmb .N H 6 -cocTOHHHit. C~ecTB6HHoe OTJll'lqHe 3Toit peaJmHH 

OT J.i N -+ J.K N H J.1 N - ~A cocTOHT B TOM, qTo 

B· Hf/'1 B03MOllHO s ('U) -KaHamnoe COCTOHHHe c 1430CITHHO.W 

I = 5/2, H .WOllHO HaCHTHTD enc, ecJll'I Ilpe'AflOnOlltHTb cyuteCTBO­

BaID!e 3K30THqecKoro peaoaanca c :Z: = 5/2 - E
55

• Bonee roro, 

HCilOnb30BaHHe 'Aj'anDBOCTH H ycnOBHH cawocornacoBaHHOCTH npHBO­

'AHT K aeo6xO'AHMOCTH cyutecTBOBaHHa peaOHaHCOB c HaocrrHHOM 5/2. 

EcnH paccMOTpen Tenepb enc ;llnH peaKqHit 6.; t::. -+ J.tt. t::. ' 

-I2-

ol.; N -+ c/...t< E55 H ci. i t::. -+ cL K E55 H HachlTHn S ('U) -

KaBanbH!ile COCTOHHHH c :r = I/2,3/2 H 5/2 BKna;11aMH HyKnoHa, 

fl H E55, TO nonyqaeTcH nepeonpe;11eneHHaa cHcTewa ypaBHeHHit 

G atL·E 
;11na cm'lpamttlilX BblqeToB >.a '>-i5 (a :. A, E55 ; j = 5'> 
R1, jj ),KOTOpaa HMeeT pewemie. l1ccne;110BaHHt:. aToro pewemrn 

IlOKa3blB8eT,qTO CITHH E55 TaKme paTieH 5/2,a qeTHOCTb nonol!rn­

TenbHa. 

B § I mecToit rnaB1i1 aHanH3HpyeTcn c£;A - ci.K D. -pac 

cenmie. np~'lBO,ll;HTCH coo6pameHHH, OCHOBaHH!ile Ha I'HilOTeae 'Aj'am,­

HOCTH, B nonbay cymecTBOBamrn peaoaaacoB c I = 5/2. 

B § 2 H § 3 paccwaTpHBaIOTCH ypaBHeHHH ;11na cnHpannHlilX 
0 cL. E 

Blill!eTOB G Ao~ ;s ' cne'Aj'JOllU'l6 H3 enc. noKa3blBaeTcH, 

qTo cnHH E55 pQBeH 5/2, qeTHOCTn nonoJKHTennHa, v. peweHHe cHcTe­

Mhl ypaBHeHHit (T.e. COOTHOmeHHH ue&'Aj' paanHqffblMH CilHpannHblMH 
atJ: E 

BhlqeTauH G >--a">-~ ) HMeeT WH3HqecKHit CMhlcn. 

B § 4 06cy1:,1J;aIOTCH OlltH;llae1.1ble cBoitcTBa E55• 

IlpHBO'AHTCH B1i1pa1:ettHe, CBH3hlBaRJutee w:11pHHy pacna;11a E55 -+ A+'1' 

c WHPHHOit pacrra;11a A -+ N + 9T 

r,zJ;e K* H K 

CTB6HHO. 

[;55 
_ !i_ /K*)3 r 
- 3 ~t< J /:;. 

-HMnynncbl B pacna;11e E55 H A COOTBeT-

0TMeqaeTca, qTo HaH6onee 6naronpHHTHhlM npo~eccow )UIH 

3KcrrepHMeHTannHOro Ha6nRJ;ll6HHH Es5 HBHH6TCH pacceHBHe Haaa;11 B 
+++ 

peaKtiHH :n• p - E55 11-
B npHnOlleHHH I npocnel!HBaeTca CBH3n Mell'Aj' HaBapHaHTHhlM 

H crr:11panbHl:ill! 4Jopwan:11aMaMB B CBH. npuBOAHTCH HeKOTOpble HHBapH-

=Ir-



aHTHlie wopMli JUIH cnyqaa pacceaeuH peAlieOHOB Ha HyxnoHax z BX 

npoeKUHH Ha cnupaJibHlie COCTOHHHH. 

B IlpunoEeHHH 2 Hccne~eTcH HsocnHHOBaH saBHCHMOCTb npa­

BHJI CYMM. IloKa3liBaeTCH K8.K Bl:l,I(eJIH!rb H3 KPOCCHHr-aHTHCHMMeTpuq-· 

Hb!X npaBHJI cyMM qacTH, HaJCOAHillHeCH B onpe:o;eJieHHOM H30CIIHHOBOM 

cocTOHHHH I* t - KaHal!a. 

B IlpHJIOXeHHH 3, Ha OCHOBe HHBapzaHTHOro BlipaEeHHH }UIH 

BepnmHli Q ~ b , rAe Q H b - qacTHitli C npOH3BOJI1,HWH 

non~eJiblMH cnHHB.MH, noxaaliBaeTcH, qTo CBHSH uex~ cnupaJibHHMH 

BWieTaMH, CJie~IDillH6 H3 CITC, Il03BOJIHllT 0AH03HaqHlilf 06pa30M 

~HKCHpOBaTb COOTHOfil6HHH M6E~ CnHHaMH H qeTHOCTHMH qaCTHit Q 

H b 
B 3aKm:JqeHHH KpaTKO H3JIOllteHli OCHOBHlie peayJ!bTaTu, nony­

qeHHlie B ;zuiccepTartHH. 

m. OcHOBHlie pesyJibTaTli pa60Tli. r. IToKaaaHO, qTo uo:o;em 

peA:areaoBaHHoro OAffOilHOHHoro 06.1o1eaa OPER o6~HCHHeT aKcnepz-

ueaTaJibHlie AaHHlie no cneKTpaM ayxnoaoB B nporteccax pp-+ n X, 
pn -+ p X H cneKTpaM A -Hao6apw: B pp- z '1 p -CTOJI-

, 

KROB6HHHX. OPER - MOA6llb KOJIHqecTB6HRO OllHCUBaeT SHepreTB-
~ 

qecKyio aaBHCHMOCTb cneKTpOB, pacnpe:o;elleRBH no X ( npz 

x > 0.4), P.1. H t 
~. Ha ocaoBe MOAeJIH OPER npoBe:o;eao HCCJieAOBaRBe rpaRBJ:t 

KHHeMaTHqecKOI o6JiaCTH, B KO'!Opol cnpaBe:o;JIHBO Tpexpe;ztJ:eORHoe 

OllHCaHHe HRKJlll3HBRlilX cneKTpOB. 

3. Bw:qzcneHu cnzpaJibHHe awnJIHTYAlil ;ynpyroro :JTN -P8:c-
ceHHHH npH l'l.blCOKHX SHepl'BHX. PeaymTa'fli BWIBCJieRHI HB.XOAHTCJI 

B KaqecTB6HHOM corJiaCHH c llOJIJlPt!SartHOHHlillB ~KcnepuweHTaJU,RHllJI 

·14:. -

AaHHwot. IloKasaHo, qTO wyJibTHnepuqiepuqecKHI no;a;xo:o; npaBHJibHO 

BocnpozaBO'AHT cllilpaJibHYll CTPYKTYPY BuqeTOB noJlDCOB Pe~ A' 
f H 9 , ~uuu: BKJia'A B '1 N - pacceHHHe. 

4. ~CCJieAOBaHli HeKOTOpue 06111He CBOICTBa ;zuicnepcHOHHblX 

npaBHJI cyMM AJIH J...O -awnmiTy:o;. ,l{JIH pacceHHHH BliCOKOJielmlllHX 

TpaeKTOpHI cLi t d..tf. c cLi,I< (0)~ 0.5 noKaSaHo, qTQ ecJIH XOTH 

6u O;zutH HS peAlleOHOB HMeeT HyJieBOI H30CllHH, TO COOTB6TCTBYJOillH6 

KpOCCHHr-aHTHCHMMeTpHqHlie npaBHJia CyM.lol HBJIHilTCH CBepxCXOAHillH-

MHCH. 

IlpeJUIOlleHa anre6pauqecKaH wopua aanKCH npaBHJI CYMM }UIH 

J..a -aMUJIHTY'A• 

5. J(JIB Y116Ta CllHHOB qacTHit B npamrnax CYlf.lol npeAJIOlteH 

WOpMaJIHSM Clll4paJibHblX aMnmtTYA B C&i. IloJiyqeHO BlipaireHHe AJ1H 

BKJia'Aa peSOHaHCOB B npaBHJia cyMM B npOH3BOJlbHOM CllHHOBOM cny-

qae. 

6. Hal:o;eH 06IllHA MeTOA Bl:l,I(eneHHB CB6PXCXOAHlllHXCH KPOCCHHr­

-aHTHCHIOleTplr'lqHblX npaBHJl cy.1.1.1.1 B cJiyqae npOH3BOJlbHblX CllHROB. 

7. crrc npHMeHeHli K nporteccaM oC; N ~ ""'N H 

"-.; N -+ cLM /:1. , rAe cL1 z 4-K - peA&eoHu c 

Jl80ClIHHa.lolH I i' I< • r. Ilo:itaaaao, qTO CHCTeMa ypaBHeHHA AJIH 

G O~Jb N . R 
cnzpaJ!bHblX BWieTOB ,_

0 
Ab (a, b = 1 A ; J = S» 2, '1) 

cne~lllllaH HS npaBHll CYlfM npH HacU111eHHH HX N H A 
COCTOHRHHMH, uueeT e)UIHCTB6RROe pemeRHe, KOTOpoe xopomo corna­

cyeTCH c BKcnepHMeRTOM. 

8. IloKa3aRO, qTO BB npaBHll CYMK ]UIH peaKUHH cLi l!fA -+ti.Kb 

clle:o;yeT cyvleCTBOBaHHe B cHcTewe A'1 6apuoaHoro peaoaaaca 

c zaocIU1Hou I • 5/2 - E55• 

9. rroxaaa&o, qTo npe;D;IIOJIOlDIB cyD1ecno:aa.HHe E55, uollHo 

-IS-



t 

cne'A]10ntHe Ha peax­

cl..; A - ti.. ... E5s• 

HaCUTHT» Bee CB8pXCXO'AHlltH8CH IlpaBHJia CYMM, 

IUiit "-i A - fi,K A ' ol; N - d:.t< E55 H 
y1mTUBaa JIHlll» BKJia'AU N , A H E

55
• 

IO. Mccne'AOBaHu CBoitcTBa peaoHaaca E
55

• IloKaaaao, qTo 

CilHH E55 paBeH 5/2, a qeTHOCT» IlOJIOEHTeJI»Ha. Zs crrc 'AJIH pe-
aKL\Htt rJ.; A -+ ~ ll. , cl..;N ~ rf...t< E

55 
H 

cl...; A - cl..rc E55 aatt'Aeau cnHpaJI»Hue nepexo'AU B 

BepWHHax A cl...J E55 H E55 cl..; E55 ( J = 9 , R1, !ii) 
IIonyqeHo B1i1pa1:eaHe, CBH31i1Ba10U1ee lllHPHHy pacnaM E

55 
.....,. A+ Si 

c lllHpHaott pacna'Aa A -+ N+ 1T . YKaaaau BoauolltHocTH 

aKcnepHueaTaJibHoro o6HapylleHHH E
55 

- peaoaaaca. 
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