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B ~aHHoA pa6ore npo~onmaeTCH uayqeaue csoAcrs nerKux H~ep c 

peanucruqecKHM HyKnoH-HyKnoHHbJM saauMo~eACTBHeM (noreHUHan XaMa~a-
/1 I 12 3/ 

nmoHCTOHa ) I Hsqaroe B pa6orax I • npo~enaHbl pacqeTbl ~nH ~ep 

2 p 1 f -o6onoqKH 1 a TaKme yroqHeHbi HeKoTopbie peaynbTaTbi, nonyqea
/2/ /3/ 

Hble B H ~nH H~ep 2 s 1 d - o6onoqKu. 

1. 06onoqe'f:Hbie MaTpuqHbie aneMeHTbi &biqucnHJOTCH c noMOWbJO anna

para MaTpHUbi BpaKHepa. Marpuua peaKUHH CTpOHTCH roqHo TaK me, KaK 
14/ 

B pa6ore • B ~syx cnyqaHx, Kor~a S=O, T = 1 11 5.:1, T=O ( S - cyM-

MapHblft CnHH ~BYX HyKnOHOB, T - cyMMapHbiA H3ocnHH ~Byx ayKnoHoB)
1 

ucnonbayeTCH MeTo~ cenapauuu CKOTTa-MowKOBCKoro. B ~pyrHx ~syx cny-

qagx, Kor~a S=O, T = 0 H S=1, T=1 1 npHMeHHeTCH reference-

-spectrum Me To~. npH pacqere MaTpHqHbiX aneMeHTOB < nfS T ,\'I 'G'I 0 f'STA> 

D, f -OCUHnnHTOpHble KBaHTOBbie qucna OTHOCHTenbHOro ~BHmeHHH ~BYX 
-+ -+ -+ 

HyKnoHos 1 ,\ = f + S ) o6HapymHnocb, qro B cnyqae S = 1 , T = 0 OHH 
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3aMeTHO OTnH'18IOTCH no BenH'lHHe OT COOTBeTCTBYIOIUHX M8TpH'IHbiX aneMeH-

6 
/4/ p u 

TOB pa OTbl • 83nH'IHe npOHCXOaHT B OCHOBHOM H3-38 HeOaHH8KOBOM 

oueHKH nepeKpecTaoro qneaa 2 G s 4 V L B paano)KeHHH 'G - MaTpH-

Ubi no MeToay 

'G "" 'G 8 + V L 

CKoTTa-MomKOBCKoro: 

-VL JL VL -2'G JLvL -'G Q-l G -G (-
1
---

1
-)'Gs 

e s e s e s s e eA 

rae G s - npH6nH)KeHHaH MaTpHua peaKUHH OT KopoTKoaeiicTByrorue:il 

qacTH noTeHuHana t V L - ganbHOUeiiCTBYIOIU8.SI '18CTb noTeHUHana; 

Q - onepaTop, aanpe IU8IOIUH:il pacceHHHe B 38H.SITbie COCTOHHHHi 

e - TO'lHbi:il H e A - npH6nH)KeHHblii: 8HepreTH'leCKHe 3H8MeHaTenH. 

Bhi'lHCneHHbie 3Ha'leHH.SI MaTpH'IHbiX aneMeHTOB < n 0 l 0 I:j -2 G s_Q_ V d nOlO l ·> e 

npuBeaeHbi B Ta6n. 1. Baaao, 'ITO OHH npaMepao B nonTopa paaa 6onbme 
141 

nOK838HHbiX TaM )Ke COOTBeTCTByiOIUHX M8TpH'lHbiX aneMeHTOB H3 

lJT06bi BbiHCHHTb
1 

HaCKOnbKO cyiUeCTBeHH8 3T8 pa3HHU8 1 6binH paCC'IHT8Hbl 

oaHO'IaCTH'IHbiA cneKTp 
17 0 H aHepi'HH CB.SI3H 

16
0 H CpaBHeHbl C 

COOTBeTCTBYIOIUHMH peaynhT8T8MH pa60Tbl 
141 

17 
2. IlpH Bbi'IHCneHHH ogHO'l8CTH'lHbiX ypOBHeii: 0 

/4/ 
B Y'lHThlB8-

nHCb aHarpaMMbi, noKa3aHHhie aa pHCYHKe 1 (a,6,B). CyMMHpOBaHHe no 

npOMe)KyTO'IHbiM COCTOHHHHM p I ' p 2 
(eM. pHc,1) npOH3BOaHTCH B 

npeaenax 2 s l d H 2 pI f -o6ono'leK. EcnH aeo6xoaHMOCTb y'leTa 

aHarpaMM " a " H " 6 " He Bbi3biB8eT COMHeHHH, TO OTHOCHTenbHO aHai'-

paMMbl ." B " 8TOI'O CK838Tb Henb3H • .[leno B TOM, 'ITO, B npHHUHne, OHa 

, 
a - aTo cneayeT H3 caMoro y)Ke aon)I{Ha 6biTb yqTeHa B nHarpaMMe 

/4/ 
onpeaeneHHH G - MaTpHUhi. B no aTOMY noBoay aaMe'laeTcH 

cneayromee. IT ocKonbKY npH pac'leTe G - MaTpHUbi npoMe)l{yTo'lHbie 

COCTOHHHH OnHCbiBanHCb nnoCKHMH BOnHaMH H npH aTOM HCKyCCTBeHHO 

yBenH'lHBancg aaepreTH'leCKHA 3HaMeHaTenh, B 'G - MaTpHUY OKa3a-

nHCb BKniO'leHHbiMH B OCHOBHOM BbiCOKOne)KaiUHe npoMe)KyTO'lHbie COCTOHHHH1 

KOTOpbie cna60 nepeKpbiB8IOTCH C COCTOHHHHMH p I H P2 • Ha 

4 

' 

8TOM OCHOB8HHH aenaeTCH BbiBog, 'ITO H8PHaJI 

Haao Y'lHTbiB8Tb H aHai'p8MMbi " B " 

onpeaeneHHe. 

1 XOTH 

OaHaKo aTH BhiBOahi HeaocTaTo'lHo y6eaf 

TOnbKO K COCTOHHH.SIM C He'le?HbiM OTHOCHTenJ 

aByx HyKnOHOB ( S =0, T = 0 

IUHA BKnaa B aHarpaMMbi " a" 

H S=l,T=I 

H "B"' • K c 

TOM ( s=o, T= I H s =I, T=O) 3TH apryMe 

npOMe)KyTO'IHhie COCTO.SIHHH OnHCbiB8IOTCH OCUH 

BeaeHHbie paC'IeTbl nOK83biB8IOT, 'ITO gn.SI ny'III 

TOM aHarpaMMbi " B " , ge:iiCTBHTenbH01 He C, 

Ta6n. 2). TaKHM o6paaoM, OTMe'leHHoe pacxm 

HbiX aneMeHTOB npHBeno K cyrueCTBeHHO:il pa3H 

Horo cneKTpa gapa 1 7 0 

3. IloTeHUH8nbH8.SI 3Hepi'HH Bbi'IHCnHeTCg 

BoM nopHaKe paano)KeHHH no CBH3Hb!M aHarp 

v 
not I I 

h1'::.h2JT 
( 2 J + I )(2 T + I)< h h' J T I ' 

I 2 

3aeCb 6yKBO:il h 1 0603Ha'leH Ha6op OCUHnJ 

R I , f I' 'j I HyKnOHOB B Is- H I p -o6c 

I p - H 2s I d -o6onoqKax ang 40 c 
16 

0 pac'leT aaeT V = -361 
noT, 

LlnH 

aHeprHro MO)I{.IfO nony'lHTb no MoaenH rapMOHH'lel 

E = 252 M a B. CyMMa STHX aByx Bena 
KHH. 

CBH3H 
16 

0 : 114,9 MaB, 3KcnepHMeHTam 

127,6 MaB. 3aecb cneayeT OTMeTHTh, 'ITO B 1 

V = 340 MaB H cooTBeTcTBeHHo E c 
noT. 
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BlOTCH ITO B9Jlli'lliH9 

I 

OT COOTBSTCTBY!OlllliX MaTpli'IHhiX 9J19M9H

, Paanli'IHS rrpoiiCXOAHT B 
OCHOBHOM ii3-38 H90AiiH8KOBOH 

CTHOI'O qneaa 2Gs4 VL B pa3JlOM9HHii 'G - MaTpH-

CKOTTa-MomKOBCKoro: 
Q Q Q-1. G ( 1 1 )'G 

- VL -- v L - 2 'G - VL - G -- G s - s ---- s • e s e s e e eA 

rrpH5JlHM9HH8H MaTpHU8 peaKUiiH OT KOpOTKOA9HCTBY!Olll9H 

ana ; V L - A8JlbHOA9HCTBY!Olll8H '18CTb ITOT9HU1i8J18i 

paTOp, aarrpe !ll810lllHH pacceHHHS B 38HHThi9 COCTOHHiiHi 

li e A - rrpH5JliiM9HHblH 9HepreTii'19CKii9 3H8M9H8T9J1H, 

3H8'19HHH MaTpH'IHhiX 9J19M9HTOB <n010L\-2G 5 _g_VLin0101> e 

a5n, 1, BHAHO, 'ITO OHH rrpHM9pHO B ITOJlTOpa paaa 50J1blll9 
/4/ 

M Me COOTBSTCTBy!OlllHX M8TpH'IHhlX 9J19M9HTOB H3 

Tb, H8CKOJlbKO cymeCTB9HH8 9T8 pa3HHU8, 5bJJ1H paCC'IHT8Hhl 

fi crreKTp 
17 0 H 9H9pi'IiH CBH31i 

16
0 H Cp8BH9Hhl C 

!llliMii pe3yJlbT8T8Mii pa50Thl 
141 

17 /4/ 
hi'IiiCJieHHH oaaoqacTH'IHhiX yposaeil: 0 B Y'IHThiBa-

Mhi, rroKa3aHHhie Ha pHCYHKe 1 ( a,5,s). CyMMHposaaue rro 

IM COCTOHHHHM p 1 • p 2 
( CM, pHC,1) rrpOH3BOAHTCH B 

d- H 2 p 1 £ -o5ono'leK. Ecnli aeo6xoAHMOCTb yqeTa 

H "5" He Bhl3biB89T COMH9HHH, TO OTHOCHTSJlbHO 'auar-

9TOI'O CK838Tb H9Jlb3H, neno B TOM, 'ITO, B rrpHHUHITe, OH8 

" " sTo cneayeT us caMoro hiTb y'ITeHa B auarpaMMe a 
/4/ G - MaTpHUhi, B rro STOMY rrosoay aaMe'laeTCH 

OCKOJlbKY ITpli paC'IeTe G - MaTpHUhi rrpoMe)J{yTo'IHhie 

liChiB8JlHCb ITJlOCKHMH BOJ1H8MH H rrpH 9TOM HCKYCCTBSHHO 

9HepreTii'19CKHH 3HaMeHaT9Jlb, B 'G - MaTpHUY OK83a-

HHhiMii B OCHOBHOM BbiCOKOJleM8lllH9 rrpoMeMyTO'IHbJe COCTOHHiiH, 

60 rrepeKpbiB810TCH C COCTOHHHHMii p 1 H P2 • Ha 

4 
.-

·r 

aToM OCHOBBHHH aenaeTCH BhiBOJl, 'ITO HBPSI.llY c auarpaMMaMu .. a" 

H8Jl0 Y'IHThJB8Tb H JlH8I'p8MMbi " B " , XOTSI H 6yJleT HSKOTOpoe rrepe-

onpeaeneHHe, 

0AH8KO 9TH BhiBOAhi H9AOCT8TO'IHO y6eJlHT9JlbHhi, T,K, OTHOCSITCH 

TOJlbKO K COCTOHHHHM C He'leTHbiM OTHOCHTeJlbHhiM op6iiT8JlbHbiM MOMeHTOM 

JlBYX HYKJIOHOB ( s =0' T = 0 H s= I, T = I ) , KOTOpbie Jl810T H8HMeHb-

lllHA BKJ18A B AHarpaMMbi " a" H " B " , K COCTOSIHHSIM C 'leTHhiM MOMeH

TOM ( s=o, T= I H s =I, T=O ) 9TH apryMeHThl HerrpHMeHHMhi, T,K, TaM 

rrpOMeMyTO'IHhie COCTOSIHHSI OITHChiB810TCSI OCUHJlJlSITOpHbiMH tPYHKUiiSIMH, llpo-

BeJleHHhie paC'IeThl nOK83biB810T, 'ITO AJISI JlY'Illlei'O COI'J18CHSI C 9KCnepHMeH

TOM AHarpaMMbl " B " , Jleti:CTBHTeJlbHO, He CJleJlyeT Y'IHThlB8Tb ( CM, 

Ta6n, 2). TaKHM o6paaoM, oTMe'leHHOe pacxoMaeHHe B senH'IHHe MaTpH'I

HhiX 9JleMeHTOB nJ?HBeJlO K Cy!lleCTBeHHOA p83HHUe B OnliC8HHH 0JlH0'18CTH'I

HOI'O cnexTpa S!Jlpa 17 0 

/4/ 3, iloTeHllH8JlbH8SI 9Hepi'HSI Bhl'IHCJlHeTCSI T8K Me, K8K li B , B nep-

/5/ 
BOM nopHAKe pa3JlOMeHHSI no CBSI3HbJM AH8I'paMM8M : 

v 
not I I 

h1'~h 2 JT 
( 2 J + I )(2 T + I) < h 1 h' 2 J T I G I h 1 h 2 J T ·> 

3aeCb 6yKBOA h 1 0603H8'1eH Ha6op OCllHJlJlSITOpHblX KBBHTOBhiX 'lliCen 

D I , e I' j I HYKJIOHOB B 
... 16 

ls - H I p · -o6onO'IKax JlJlH 0 H Is - , 

I p - H 2s I d -o6ono'IKax AJIH 40 Ca 

-366,9 M 9B, KHHeTH'IeCKYIO 
160 pac'leT aaeT v 

noT, 
nnSI 

SHeprHJO MOMHD nony'IHTb no MoaenH rapMDHH'IeCKoro ocunnnHTopa, TorJla 

E = 252 Mas, CyMMa 9THX JlByx senH'IHH JlaeT HaM saepru10 
KHH, 

CBH3H 
16 

0 : 114,9 M9B, 8xcrrepuMeHTanbHOe 3Ha'leHHe pasao 

141 
127,6 M9B, 3aecb cneayeT OTMeTHTb, 'ITO B pa5oTe IIOJly'lll.'lOCu: 

v = 340 M9B H COOTBeTCTBeHHO 
noT. E 08=: 88 .\L~n. Pa-'llllllll I' 
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27 MaB uenHKOM H noJIHOCTbiO ooycnOBJieHa TOJlhKO OTMe'leHHbiMH BbiWe 

pacxo~~eHHRMH npH Bbi'IHCJieHHH MaTpH'IHbiX aneMeHTOB <nfST.\itG In'£ 'ST.\ •> 

B cny'lae S=l,T=O • XoTH nony'leHHbill peaynhTaT y~e ~OBOJibHO 

onHSOK K aKcnepHMeHTy, cornacHe ewe Henh3H C'IHTaTh y~oBneTBOpHTenh

HbiM, ocooeHHO eCJIH npHHHTb BO BHHMaHHe, 'ITO Ha~O ewe y'leCTb KYJIOHOB-

CKYIO aHeprHIO. Ee MO~Ho oueHHTb, Bbi'IHCJIHB noTeHUHaJihHyiO aHeprHIO paBHO-

MepHo aapH~eHHoro mapa. llnH 
16

0 nony'laeTCH: V Kyn. "'16 MaB. 

Pac'leT ~nH 
4°Ca ~aeT E V = -1023,1 MaB H 

noT. KHHe 

= 660 MaB. OTCIO~a EcB:= 363,1 MaB, 'ITO Hy~Ho cpaBHHBaTb c aKcnepH-

MeHTaJibHOil aenH'IHHOil 342 MaB. EcnH a~ecb y'leCTb ewe H KynoHOBCKYIO 

aHeprHIO 

oneCTHWHM, 

"' 80 MaB), TO cornacHe onHTb ~e OKa3biBaeTC51 ~aJieKO He 

B CBH3H C 9THM npe~CTaBJIHeT HHTepec paCC'IHTaTb :3HeprHIO CBH3H 
/6/ 

KaK ~yHKUHIO nnOTHOCTH H~epHoro BeWeCTBa, ~3BeCTHO , 'ITO npH 

HeKOTOpOM paBHOBeCHOM 3Ha'leHHH nJIOTHOCTH nOJIHaH :3HeprHH (aHeprHH 

CBH3H C oopaTHbiM SHaKOM) CHCTeMhl ~OJI~Ha HMeTb MHHHMyM, B MO~eJIH 

rapMOHH'IeCKOrO OCUHJIJIHTOpa nJIOTHOCTb noJIHOCTbiO onpe~eneHa, eCJIH 

H3BeCTHhl 'IHcno 'laCTHU A H OCUHJlJlHTOpHaH '18CTOT8 w • nocKOJlb-

KY Mhl paCCM8TpHB8eM KOHKpeTHhle 5I~pa C ~HKCHpOB8HHhlM 'IHCJlOM 'laCTHU, 

ocTaeTCH o~HH caooo~Hblil napaMeTp w .• 

3HeprHH CBHSH 
16 0 obiJla Bbi'l:HCJieHa npH ~Ba~uaTH 3Ha4:eHHHX 

ii w B HHTepaane oT 14 ~o 25 Maa. PeaynbTaTbi npe~cTaBneHhi Ha 

pHc. 2. BH~Ho, 'ITO eCTb coaepweHHO 'leTKHil r-.raKCHMYM npH iiw 
20,3 Maa. 3HeprHH CBH3H B :3TOI"I TO'l:Ke paBH8 138,7 MaB, TaKHM oopaSOM, 

C y'leTOM KyJIOHOBCKOll :3HeprHH nony'laeTCH: E = 123 MaB, 'l:TO y~e 
CB. 

coBceM 6nH3Ko K aKcnepHMeHTanhHOMY 3Ha'leHHIO 127,6 MaB. 

3HeprHH CBR3H 
4°Ca ohlna Bhl'IHCJieHa npH wecTHa~uaTH aHa'leHHHX 

iiw B HHTepBane oT 11 ~o 21,5 MaB, PeaynhT8Tb1 noKaaaHbi Ha pHc. 3. 

6 

' 

MaKCHMYM HaoniO~aeTCH npH ti~ 18 Ma 

aToil TO'IKe paBHa 486,2 MaB. C y'leTOM KynoHc 

E CB,"' 406 MaB, 'ITO npHMepHo Ha 19% npei 

SHa'leHHe. 

~I 
4. B paooTe 6hln paccY:HTaH "~hlXaTen 

16 0 no ~opMyne: t2 
A= vy- a2E 

--cr;;-z-. x __ 
r~e E nonHaH aHeprHH H~pa, x=v<r 2 > 
pa~Hyc £~pa, M = m • A 

JlO:iOB, npoHSBO~HaR 

m - Macca HYKJIOH 

a2 E 
('lepea KOTOp a<t w ) 2" 

TaM ohma Bbi'IHCJieHa o'leHh rpyoo - no TpeM Sf 

(B TOY:Kax \ w = 16; 19 H 22 MaB) obma noc 

npo~H~~epeHUHpoBaHa. Tenepb y Hac HMeiOTCR Iic 

E(t w ) (pHc. 2 H 3), 

H Bbi'l:HCJIHTb A ~JIH 

n0:3TOMy MO~HO yTO'IH~ 

4° Ca • npoHSBO~f 

IOTCH C nOMOWbiO HHTepnOJIHUHOHHOll !flopMyJibl Jli 

nony'laeTCH : A= 26,8 MaB BMecTo 34,3 Ma 

A = 35,7 M a B. Ooa 'IHcna ~oBonbHo onHSKH 

/8/ 
peaynbTaTaM BpaKHepa , nonyY:eHHbiM HecKon: 

= 30,5 MaB B 
16 0 H A = 29,5 MaB B 

II 

/2/ 
1. B paooTe 6hm npe~no~eH rrpH6nn~9f 

a!fl~eKTHBHOrO B38HMO~ellCTBHH B R~pax, B03HHK8l 

nepecTpoilKn. 0Ho nonyqaeTcH KaK BTopaH BapHal 

noTeHUH8JlbHOu :3HeprHH no nJIOTHOCTII. npHOJIIOKe 

'ITO B8pbllpOBaHHe no nJIOTHOCTH 38MeHHeTCR ~H4 

7 



11 nOJIHOCTbiO OOyCJIOBJieHa TOJibKO OTMe'L!eHHhiMH Bhillle 

Bbi'L!IiCJieHHH MaTpH'L!HbiX sneMeHTOB <nf'ST.\ij'G:! n 'e'STA '> 

• XoTSI nony'LieHHhiH peaynhTaT Y*e aoaonbHO 

HMeHTy, cornacHe ellle Henh3SI C'L!HTaTh yaoaneTaopuTenb

ecnH np!iHSITh BO BHHM8HHe, 'LITO Ha)lO ewe y'L!eCTb KYJIOHOB

Ee MO)KHO oueHHTh, Bhi'L!HCJIHB noTeHUHaJihHyJO saepru10 paaao-

oro lllapa. llnSI 
160 nony'L!aeTCSI: V "'16 Msao Kyn. 

H 
4°Ca aaeT 

KHHo 
E V = -1023,1 Msa li 

noT, 

10na E = 363,1 Msa, 'LITO HY*HO cpaBHHBaTb c sKcnepn-ca, 

H'L!HHOH 342 Msa, EcnH anecb y'L!eCTh eme li KynoaoacKyJO 

80 M 9B) 1 TO cornacne OnSITh )Ke OK83biBaeTC H JlaJieKO He 

9THM npencTaBJISieT HHTepeC paCC'L!HT8Tb SHepPHIO CBSI3H 

/6/ 
oTHOCTH SinepHoro aemecTaa, MaaecTHO , 'LITO npn 

OBeCHOM 3Ha'L!eHH11 nJIOTHOCTii nOJIHaSI 9HepPHSI (sHepPHSI 

,,M 3HaKoM) CHCTeMhi non*Ha HMeTh MHHHMyM, B MonenH 

OCUiiJIJISITOpa nJIOTHOCTb nOJIHOCTbiO onpeneneHa, eCJIH 

'L!aCTiiU :\ li OCUHJIJIHTOpHaH 'L!aCTOTa w 0 nocKOJib-

HBaeM KOHKpeTHhle Anpa C ~HKC!ipOBaHHhlM 'L!HCJIOM 'L!aCTHU, 

aooonawfi napaMeTp w .• 
16 0 OWJia Bhl'L!HCJieHa npH JlBaJlU8TH 3Ha'L!eHHSIX 

sane OT 14 no 25 Msa, PeaynbTaTbi npencTaaneHbi aa 

I'L!To eCTb coaepweaao 'L!eTKHH MaKCHMYM np11 iw 
rHH CBSI31i a 9Toii TO'L!Ke paaaa 138,7 Msa, TaKHM o6paaoM, 

OBCKOH 9HeprHH nony'L!aeTCSI! Eca. 123 Msa, 'LITO Y*e 

K 9KCnepHMeHTanbHOMy 3Ha'L!eHHJO 127,6 Msao 

BSI31i 
4° Ca Obina Bbi'L!Hcneaa npH wecTaaauaTH aaa'L!eHHSIX 

ane OT 11 no 21,5 Msa, PeaynbTaTbi noKa3aHhi aa pHC, 3. 

6 

....... 

·~.i. 

.. 1.: ... :11.~,,; 
{;,; " 

' 
";~· 
·:.,~~!:'.' 
~.~·· 

MaKCHMyM aa6n10aaeTCH npu liw 18 Msa. 3aeprHSI CBH31i a 

9Toii TO'L!Ke paaaa 486,2 Msa. C y'L!eToM KynoHoacKofi sHeprHn nonyqaeTCH: 

E ca."" 406 Msa, 'LITO npnMepao Ha 19% npeabiwaeT 8KcnepHMeHTanbHoe 

3Ha'L!eHHeo. 

4, B pa6oTe 
131 

Obin paCC'L!HTaH "JlbiXaTeJibHbiH" ypoaeab 
16 

0 no ~opMyne: 
A 

t2 
A=v~ 

rae E - nonHaSI sHeprnSI SIJlpa, 

a2 E 
~-· x __ 

x"'v<r 2 > - cpeaHeKaanpaTH'L!HbiH 

Rnpa 

paanyc F.Jlpa, M = m• A , 

no;wa, npoH3BOJlH8S! 

m -
a2 E 

Macca HYKJIOHa, A - 'L!Hcno HyK-
2 

( 'L!epea KOTopyJO Bbipa*aeTcSI -~ ;;~ a(t w ) 2 

TaM Obina Bbi'L!HcneHa O'L!eHb rpy6o - no TpeM 3Ha'L!eHHSIM E (t w ) 

(a TO'L!Kax t w = 16; 19 H 22 Msa) Obina nocTpoeHa napa6ona H 

npoaH~~epeHuHpoaaaa. Tenepb y Hac HMeJOTCSI EieCbMa noapo6abte KpHB~>Ie 
E(t w ) (pHC, 2 H 3), 

H Bb!'L!HCJIHTb A JlJISI 

n09TOMy MO)KHO yTO'L!HHTb pe3yJibTaT 

40 Ca a 2 E 
/3/ 

paOOTLJ 

0 npoH3BOJlHhie ------ BLI'L!IiCJISI-
a('hw )2 

IOTCSI C nOMOllib!O HHTepnOJISIUHOHHOH ~OpMyJibJ JJarpa!DKa, llnA 16 0 

nony'L!aeTcSI : A= 26,8 Msa BMecTo 34,3 Msa a 131 , a JlJIA 4° Ca 

A = 35,7 M sa. 06a 'L!Hcna JlOBOJibHO 6nH3KH K cooTBeTcTayJOIUHM 
/8/ 

peaynbTaTaM EpaKHepa , nony'L!eHHbtM aecKonbKo HHhiM nyTeM ( A = 

= 30,5 Msa B 
16

0 H A = 29,5 Msa a· 4 ° Ca ). 

II 

/2/ 
1, B pa6oTe Obin npeano*eH rrpH6nn*eHHblli MeTOJl BhFIHcneHHSI 

9~~eKTHBHOPO B3aHMOJleHCTBHSI B S!Jlpax, B03HHKaJOwero H3-3a 9q~eKTOB 
nepecTpofiKH, Oao nony'L!aeTcSI KaK BTopaSI aapHaUHOHHaH npoH3BOJlHaH 

noTeHuHaJibHOf1 9HeprHH no nJIOTHOCTH, npHOJIH)KeHHe 3aKJIIO'L!aeTCH B TOM
1 

'LITO BapbHpOB8HHe no nJIOTHOCTH 3aMeHHeTCSI JlH~~epeHU!ipOBaHHeM no 
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I 

! 
i 
I 

I 

I 
~ 

I 
I 
\ r _.. 

rrapaMeTpaM, orrpeAenHID~~M rrnoTHOCTb, Bo acex pac'leTaX B Ka'leCTBe 

cpeAHero rronH ~crronbayeTCH c¢lep~qecK~H rapMOH~'leCK~H ocu~nnRTop, B 

TDKOH MOllen~ nnoTIIOCTb orrpeAenHeTCH ABYMB rrapaMeTpaM~: CpeAH9KB8Apa-

TH'liii>IM paA~YCOM HApa 
2 . 

< r ·> ( n~6o, 'ITO To )l(e caMoe, ocu~nnHTOp-

HOii 'laC TOTOii 11 ero aTOMHl>IM aecoM A OH~ CBH38Hbl c 
(d 

ItnOTHOCTb!O COOTHOllleliHHM~ 

f3 = A<r 2 >= tr r 2 p (r ), 
( 1 ) 

A~tr p(r), 

rne tr 0311D'Ill0T HIIT8I"'pHpOIHlll~e ITO KOOpnHHDT8M 
p ( r)-r 

tpyHKllllll pncllpenL'nenusl nyKnonon n Hnpe, HnH, npyruMu cnoaaMu, nnoT7 

nocTb, TaKIII\l o6pa30I\l
1 

noreuuuaJlbHYIO 3Hepnuo ny)!(HO n~¢¢epeHU~ponaTb 
/2/ HO fl u .\ B nwlul•epenuuponanue npoH3BO.l!WOCb ronbKO 

no {1 , CJieHOilllTOnbHO, 3$tpeKTill\IIOe B3llHMOHeiiCTBHC 1 no:ry'leHHOe 

TOI\1
0 

smnsJOTCH IIOHOCTaTO'IIIO ITOnJII,fl\1 - OliO l"'OlU!TCil nHUJb nnH paC'leTa 

llpOUeCCOJ\
1 

1\ KOTOp!>IX 110 ~ICIIS!CTCH 'li!CnO 'HlCTIIU, 

Hnnnmer-.1 napuauu1o :oHwpruu: 

oE ~ ....£.!,;__ (o fl) a fi A~ ~·on~t 

t _d,E_ o.\ . 
cJ\ 

Bap!wuuu 0 {1 H 0 .\ 1\IO)!(IIO CBH3DTb c napuauueii 

BOCITOnb3008Blll~Cb COOTliOlll''ll~!ll\!11 ( 1) j 

(8/J) A=con~t= tr r2 (8p) ... =··on~t I o:\ = tri'i p. 

Y'lliTbiB8B OCHOBHOe CBOiiCTBO 1\WTpi!Ubl IWOTHOCTII p2='P 

(2) 

0 (J I 

( 3) 

, neTpynno 

nony'lHTb paaeHCTBO, KOTOpOI\IY ynonneTBOpHIDT 1\tanl•Ie aap~au~~ 

( 8 p)A=cons:91 : (8 p),=const =P-P
0 

=U-p
0
)8p P

0 
+P

0
8prl-p

0

). 

OTCID~W cnenyer: (8{3) A=const = tr [ p
0 

r 
2 
O-p

0 
)+(I- p

0 
)r 

2 
p 

0 
]8p. 

nonb3yHCb cooTHO!lleH~BM~ (2) ~ (3), rronyqael\1 cnenyroUJue Bb!pa)l(eHuH nnH 

1-fl H 2-fl aapeau~oHnwx rrpo~3aonnwx: 

8 

t 

'',.~: 

rne 

2 
8 E 

8p I 8 P2 

bE ---= 
8p 

aE ---
a{3 

r2 (pO )+ ~ 
a 

a2~ r2(po)r~(po)+ 
a{32 I 

(; 

a 

2 ( 0) 0 2 ( 0) . 0) 2 . 0 r I p = p I r I l -p I +(I -pi r I p I 

nnB rroTeHUHanbHOH 3Hepru~ 

E - 1 I G( ...... )"'( ......... noT, -2 rl,r2.., r 1 ,12)dr 

rne G - MaTp~ua peaKu~~ EpaKHepa, 

... ( ... ) ... ) ... -> 
= I ¢* (r 1)¢*b r 2 ¢ (r 1 ¢b(r 2), ¢ (r)- onHO'l 

a,b a a a 

nonyqaeM aaa~MoneflcTa~e, o6ycnoaneHHoe 3$¢• 

L\F(r. ,r )=_I_ fl [r 2(po) aG(r~. r-.2) aG(r ... "r ... 2 ) 
., 4 2 4 -----+ 1[ af3 -

2 ... ... 
2 0 2 0 a (; (r I I r 2 ) 2 0 2 0' 

+[3.-.1] + [r.~(p h 4 (p ) a{3 2 +(r 3 (p )+ r 4 (p . 

.ct>(;
1
,r ... 

2 
)I dt

1 
dt

2 

OocKOnbKY {; - MaTp~ua 38B~C~T ( 

UHH 

yno6no 

{3 ~ :\ , a ~MeHH0 0 0T OCUHnnHT 

nepefiT~ K HOBbiM rrepeMeHHblM w 
1i N 

f3=-- I 
mw i= I 

;] ) - _j__ -· (2 n 1 + f 1 + 2 - m W 

C rroMO!llbiD o6w'lnwx rrpaa~n aaMeHw rrepeMeHH 

HaXon~M CHCTeMy ypaBHeH~fl: 
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JJ,en51!0illHM nnoTHOCTb. Bo acex pac'leTaX B Ka'leCTBe 

nonb3yeTC51 c~epH'IeCKHH rapMOHH'18CKRH ocuann51TOp. B 

THOCTb onpeAen51eTC51 ABYM51 napaMeTpaMH: cpeAHeKBaJlpa-

( nH60
1 

'ITO TO >Ke C8M08, OCUHllll51TOp-
< r 2 ·> 

51AP8 

11 ero aTOMHhiM aecoM A 
OHM CBSI38Hbl c 

Cd 

H0!118HH51MH 

(1 = A<r 2 >= tr r
2

P (r ), (1) 

.\~tr p(r). 

r p ( r)-
111l'HICT HIITerpHp01HlHH8 no K00pAHH8T8M 

AL'llCIIII H HyKllO!IOB B HAp8 1 HllH, 1\IJYI'HMH CllOB8MHt TillOT-

6pa30I\11 IIOTCIIUIWJlbHYifl 3118pi'HIO IIY>K!IO AH¢J~epeHUHpOB8Tb 
/2/ B nin\u\,cpeHUIIPOIInlllle npo113UO.:lllllOCb TOllbKO 

JlOIIIlTCllbiiO, 3tptpeKTIHIII08 [l3[11ii\IOJI8iiCTI3HC 1 no:Iy'lellll08 

IICJlOCTilTO'IIIO IIOlllli.ll\t - OliO I'OJ\\ITCSI llHWb JlllH p8C'l8T£l 

TOpl>iX IIC ~tCIIIICTC 5I 'li!CllO •wcTHllo 

napllt!llll\0 :OH!Cpi'IIII: 

n E ~ 21L (n fi) 
rJ(·l -'•~''"'"t 

t JE_ 8.\. 
a\ 

:1 II n\ 1\IO>KIIO CI3>I3£1Tb C napHHUIICii 

HCb COOTt!OW<.'I!IHII\111 ( 1); 

) A=cnnst= tr r2 (op) -'•=con•t' 8.\ = trtl P. 
') 

OBH08 CBOiiCTBO 1\!LlTpliUhl llllOTHOCTII 
p ~ = '(J 

(2) 

np . 

(3) 

1 
HeTpyAHO 

HCTBO, KOTOpOI\~ ynonneTBOpH!OT M£lllN8 aapHallHH 

9/ (a p)_,=const =(J-P 0 =(t-p
0
)ap p

0 
+P

0
apd-p

0

). 

eT: (a (3 ) A =con st = tr [ p 0 r 2 (l- p 0 ) + (1- Po) r 2 p 0 1 a p . 

OTHOW8HH 51MH (2) H ( 3) 
1 

IIOllY'I881\I Cll8AY!OW\18 Bblp8>K8HII >I Jlll51 

pMaUIIOHHNX np0113BOAHNX: 

8 .,..., 

':'·· 

r2 (p o )+ bE aE ---=--Dp a(3 

2 a E 
2 

_a_E 2 o aji2rt(p )r22(po)+ 

aptaP2 

I'Jle 
2 ( 0) 0 2 ( 0) 0) 2 0 

r i p = p I r I l -p I +(l -pi r I p I 

aE 
a A 

(4) 

a2 E --- [ 2 2 a(3 a A r 1 (p 0 hr~(po )]+ ~~ aA2
' 

, llOJlCT8Bll5151 C!OJl£1 Bblp8>K8HH8 

Jlll51 TIOT8HUH8llbHOH aHepi'HH 

E --1 f G( ...... )<1>( ...... ) ...... 
noT.- 2 r ,,r2 r I •'2 drl dr2 ' 

rAe G - MaTpHua peaKUHH EpaKHepa, <I> (-; 1 , -; 1 ) = 

=a7b cp: (;l)cp~ (;2)¢a(tl)cpb(;2),¢F)- OJlHO'l8CTR'l~851 BOllHOB851 ~yHKU1151 1 

nonyqaeM B3aHMOAeficTBHe, o6ycnoaneHHOe 3~eKTaMH nepecTpofiKH: 

r!G( ... _, ) ...... 
AF(r ,r )=-l-fl[r 2(po)-~-2-+ r1G(rl,r2)l[ 2 ( 0 ) a<I>(r~.t2 ) actl(r ... 1,r ... 2l 

a 4 2 4 a~ aA rap +---1+ ,, · a{3 aA 

a2G( ...... ) 2.( ...... ) 
2 o 2 o r "r 2 2 o 2 o a G r1 • r 2 

+[3 .... t]+[r.(p )r
4
(p) 

2 
+(r 3 (p )+r 4 (p )) + ., a13 · a A a{3 

2 ...... ) a G(r 1 ,~]. 
a A:~ 

(5) 

.<t>(;1 ,r ... 2 )I dt1 dt2 . 

llOCKOllbKY (; - MaTpHU£1 38BHCHT OT onpeJlelleHHOH KOM6HH8-

UHH (3 :\ 1 
a HM8HH0

1
0T OCUHllllHTOpHOii 'l8CTOTW w ' H 

yJlo6Ho nepefiTH K HOBhiM nepeMeHHbiM w 11 N 

(2n 
1
+f

1
+2..)"'_1_ __ .!._(_1__ N)4/3 t N 

f3=-- :£ 
mw i=l 2 mw 2 2 

, A=N. 

C TIOMOWb!O 06bi'IHblX npaBHll 38M8Hbl nepeMeHHbiX B 'l8CTHbiX npOH3BOJlHbiX 

H8XOJJ,HM CHCTeMy ypaBH8HHfi: 
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:I 

if 
I r 

I 
I 

I 
\ 
I 
I 

I 
I 

h. 
.,.. 

~=_ElL~+~~.!.... aw aw a{3 aw aA 

a~-=~~+~~. 
aN aN a{3 aN aA 

Y'IHTbiBaSI, 'ITO 
a A "d;;- = 0 , nony'!:aeM: 

a~ a~ 4 w a~ --=-+----· aA aN 3 N aw 
a~ vw a~ 
~ =- -k- a;;- ' (6) 

N 3 
, k= I ( 2 n 

1 
+£ 

1
+--z-). 3AeCb HylKHO OTMeTHTb, 'ITO 

1=1 

~ 
;~.lle 1/= 

mw 

-:r 
3aBHCHT OT N TonbKO qepes cyMMHpOBaHHe no BCeM qacTuuaM. AHa-

nOI'H'IHaSI CHCTeMa ypaBHeHHH nonyqaeTCSI ,llnSI 

aA aG 
3,lleCb ylKe He TOnbKO --- 1 HO H -- = 0 

G - MaTpHUhi, HO 

, 0TCIO,lla HMeeM: 

aw aN 

a G v w a G o G 4 w a G a 2G v 2 w aG a 
2 

G --=---- -· --=----· --::r;-:r=--2 <2-+w~), a{3 k aw a A 3 N aw a{3 k aw a w 
(7) 

a2 G 4 w aG a
2
G 

--
2
=- --::2(--+4w--), 

a 2'G 
a{3aA 

4 vw aG a
2

'G =-- --(--+W ). 
aA 9 N aw aw 2 3 kN aw aw 2 

noACTaBnSISI (6) H (7) B <iJopMyny (5), npHXO,llHM K cne,llyiOllleMy pesynbTa

Ty: 

~f (r 3' r 4 )= K2V2r23 (pO)r~(pO) -K I v(~ (pO}+ ~ 4(p0 )) + K 0' (8) 

rAe 

w 1 [ aG a~ < aG a
2

G )"'] ~· ... 
K

2
=----f 2w----+ 2--+W 'l' dr'dr 

k 2 2 aw aw aw alu 2 
I 

2 

10 

' 

l ·I 

f' 

{ 
\ 

J 

l 
I 
,~, 

I 
il 

! 

'.( 

w 1 4 a G a~ a·G a 2G 
K

1
=-- f{ -l2w- -+<- +W-:;--r )~). 

k 2 3 N aw aw aw aw 

·4 w 1 1 aG a~ aG a 
2

, 
K =--- Jt--l8w----+(-+4w--

o 3 N 2 3 N aw aw aw aw 

nocKOnbKY noTeHUHan XaMa.lla-LllKOHCTOHa 3 

CllHHa .llBYX 'laCTHU s H cyMMapHOI'O H30Cll 

anhHYIO sHepruro MOlKHO npe.llCTaBHTb KaK E 

nHTb KOHCTaHTbl K ST • K ST • 
K ST 

2 I 0 

HHSI s H T , KaK 3TO 6btn0 C,llenaH( 

npu s = 0 • T = 1 H S= 

Bbi'IHCne HH Sl G - MaTpHUbl H ee npOH3BO.llHl 

agneS! MeTO.ll cenapauuu CKOTTa-MomKOBCKoro. E 

MeTo.ll coBepmeaao He onpeAenea AnSI aeAHai'oae: 

TOB H B paC'!:eTbi 0 TaKHM o6pa30M 0 C03HaTenbHO 

MaS! OUIH6Ka, npe,llCTaBnSieT HHTepec npH Bbi'IHCn4 

qaCTH'IHO OTKa3aTf:ICSI OT MeTO,lla· cenapaUHH, a H 

OT KOpOTKO,lleHCTByiOIDeH '!:aCTH noTeHUHana TO'IH' 

paBHblM ~ynro, 'ITO ,llnSI He,llHai'OHanbHbiX MaTpH'II 

HeBepHo. napaMeTp cenapaUHH coxpaHSieT npu s1 

CMbiCne anHHbl aane'IHBaHHSI, npoBe,lleHHbie paC'I4 

pesynbTaTbl cymeCTBeHHO H3MeHSIIOTCSI, JlnSI S!,llp< 

nonyqaeTCSI : 

K ~ 1 =- 0,002 MsB • K ~ 0 = 0,06: 

TOI',ll8 KaK C HCOOnb30BaHHeM MeTO,lla cenapaUHI 

K
01 = 0,036 MsB 
2 

11 

tO 
K 2 = ( 



~ = ~ __i!_ + ~ ..3.!... 
aw aw a{3 aw aA 

a<I> a{3 a<I> aA a<I> 
--=---+-- -· 

aN aN a{3 aN aA 

a A -cr;;;- = 0 , nony'laeM: 

a<I> a<I> 4 w a<I> 
--=--+----· 
aA aN 3 N aw 

a <I> (6) vw =----k a;:;-' 

N 3 
, k= ~ ( 2 n I +f 

1
+-z-), 3necb Hy>KHO OTMeTHTb, 'ITO <I> 

1=1 

TOnbKO 'lepea cyMMHPOBBHHe no BCeM 'IBCTHUaM. AHa-

eMa ypaBHeHHH nony'laeTCH nnH G - MaTpHUb1, HO 

• 0Tctona HMeeM: aA aG 
TOnbKO --- , HO H -- = 0 a w aN 

aG oG 4 waG a
2
G v2w aG a

2
G 

---, --=-- --, ~=--2 (2-+w.....,..,.), aw aA 3 N aw a{3 k aw aw 
(7) 

aG a 2 G a 2'G 4 vw aG a
2

'G 
(--+4w--), ---=----(--+W ). 

aw aw 2 a{3aA 3 kN aw aw 2 

6) li (7) B cjlopMyny (5), npaxonHM K cnenyromeMy peaynbTa-

K2v2r2a(po)r!(po)-K 1v[r~(po}+r\(po )]+ Ko' (8) 

I fl aG a<I> aG a
2

G )""] _.,. ... 
- 2w-- --+(2--+W 2 "' dr 1 dr 2 

2 aw aw aw a(u 

10 

,..., 

l 
~I 
ll 

·~ 

I 
( 
l 
.1 

'l 
I 
1/ 

l 
l 

' 

',( 

w I 4 aG a<I> a·G a
2
G aG a<I> ... ... K 1 =--fl--[2w----+<--+w~)<l>]+-- --ldr dr 2 , 

k 2 3N aw aw aw aw aw aN 
1 

·4 w I I aG a<I> aG a 
2
G aG a<I> ...... 

K =--- Jt--l8w----+(-+4w~ )<1>]+2- --ldr dr2 • 
0 3 N 2 3N aw aw aw aw aw aN 

1 

nocKOnbKY noTeHUHan XaMana-Ll>KOHCTOHa 38BHCHT OT cyMM8pHOI'O 

CllHH8 nByX '18CTHU s H CYMMapHOI'O H30CllHH8 T noTe HUH-

anbHYto aHeprHto MO>KHO npencTaBHTb KaK E ~ E(S,T) H Bb1'1H:C-
ST 

nHTb KOHCT8HTb1 K ST K ST 
ST nnH Ka>Knoro aHa'le-• Ko 

2 • 1 /2/ 
HHH s H T , KBK aTo 6bmo cnenaHo B 

llpH s = 0 T =I H S =I • T=O nnH 
• 

G - MaTpHUbl H ee npOH3BOnHbiX B pa6oTe 
/2/ 

Bbl'IHCneHHH 
npHMe-

HHncH MeTon cenapaUHH CKoTTa-MoiiiKOBCKoro. B CBH3H c TeM, 'ITO aToT 

MeTon coBepweHHO He onpeneneH nnH HenHaroHenhHbiX MaTpH'IHbiX aneMeH

TOB H B paC'IeTbi, T8KHM o6pa30M, C03HaTenbHO BHOCHTCH HeKOHTp01JHpye-

M8H OWH6Ka, npencTaBnHeT HHTepec npH Bbi'IHCneHHH KOHCT8HT K 

'18CTH'IHO OTK838TI::I'CH OT MeTona· cenapaUHH, a HMeHHO: Bbi'IHCnHTb BKnan 

OT KOpOTKOneHCTBytomeH '18CTH llOTeHUHana TO'IHO, He nonaraH ero 

paBHbiM Hynto, 'ITO nnH HenHai'OHanbHbiX M8TpH'IHbiX sneMeHTOB npOCTO 

HeBepHO, llapaMeTp cenapaUHH COXp8HHeT npH 8TOM CBOe 3Ha"leHHe B 

CMbiCne nnHHbl aane'IHB8HHH, llpoBeneHHbie paC'IeTbl llOK83hiB8IOT, "'TO 

peaynbT8Tbl cymeCTBeHHO H3MeHH!OTCH, Ll.nH Hnpa 
16 0 

nony'laeTcH : 

K ~1 =- 0,002 MaB , K ~0 = 0,062 MaB 

Torna KaK c Hcnonb30BaHHeM MeTona cenapauHH 61>Jn:> 

' 

K01 = 0,036 MaB 
2 

11 

!0 
K 

2 
~ 0,18\ ;\\:?In . 

, HanpHMep, 



~ 
' ' ... 

CneaoaaTenhH01 rrony"'eHo eme oano rroaTaepiKaeHHe ¢laKTa 1 cTaB!llero B 

/10/ 
rrocneanee apeMH o6merrpH3HaHHbiM 1 "'TO MeToa cerrapaUHH rrnoxo 

pa6oTaeT : eCJIH ei'O H MOiKHO rrpHMeH51Tb anH rpy6b!X OUeHOK T8KHX BeJIH"'HH1 

K8K 1 HarrpHMep 1 3Hepi'H51 CB513H 1 TO anSI paC'IeTa 6onee TOHKHX HaepHbiX 

XapaKTepHCTHK 1 K8KHMH 51BJI51IOTC51 a<fJ<fJeKTbl rrepeCTpOHKH 1 OH fiBHO HeiTpHI'O-

a en. 

B aTo~ pa6oTe KOHCTBHThl 
ST 

K 2 K 
ST ST 

Ko Bbi"'HC-

nei!J.l rrpH aayx 3H8"!eHH51X OCUHJIJI51TOpHOH 3Hepi'HH t CiJ hw, 
COOTBeTCTBYIOIUeH 3KCITepHMeHT8JibHOMy 3H8"1eHHIO CpeaHeKBaapaTH"'HOI'O 

paaliyca Hapa {t'w = 14 Maa aMI 
16 0 H ii w = 11 Maa 

HJI51 40 Cu ) H -t CiJ 1 COOTBeTCTBYIOIUeH paBHOBeCHOH ITJIOTHOCTH 1 

r.e. MHIIHMYMY ITOJIHOii 3Hepi"'HH Hapa { t w = 20 13 Maa anH 16 0 

H t <ll = 18 Maa a1111 
4° Ca ). Pe3ynbT8Thl pac"'eTa npHaeaeHhi 

/2/ 
1 coxpanH-B Ta6n, 3 H 4, 8HaH01 'ITO 38KOHOMepHOCTH 1 OTMe"'eHHhie B 

JIHCb, KoncraHTbi K c S = 1 3H8'1HTeJ!bHO 60JiblliO COOTBeTCTByiO-

IUHX K c s Q, 3aeCb 1 HeCOMHeHH01 CK£38JI0Cb BJIH51HHe Tell-

30plli>IX CHJI, KOTOphie ITp051BJI51!0TC51 TOJibKO ITpH S = 1. 0TCioaa MOlKHO 

caenaTb BbiBOa1 'ITO TeH30pllbie CHJ!bl 51BJI51IOTC51 oaHHM H3 I'JI8BHblX ljlaKT0-

pOB1 onpeaen51IOIUHX BeJIH"'HHY 3cpcpeKTOB rrepecTpOHKH, 3TO 38KJIIO"'eHHe 

111-13/ 
cornacyeTCH c pa6oTa~>-IH 1 rae rrpeanaraeTCH cno>KHbie peanucTH-

'IeCKHe ITOTeHUU8Jibl C TeH30pllblMH CHJI8MH 8llllpOKCHMHpOB8Tb 3cpcpeKTHB

HhiM B3aHMoaeitcTBHeM 1 3BBHC51IUHM oT nnoTHOCTH, 

2, 00CMOTpHM Terrepb 1 KBK BJI<i51eT Bbi"'HCJ!eHH851 3aeCb HOllp8BK8 K 

OCTaTO'IHOMy B38HMoaeitCTBHIO Ha H30TOITH'IeCKOe CMeiUeHHe 1 a BepHee 1 Ha 

H3Menenue cpeaHeKaaapaTH'Inoro npoTonnoro paauyca HApa 

llpH ao6aaneHHH K HeMy HeHTpOHOB, 

8 < r 
2 > 
p 

DpH ao6aaneHHH oanoro neH:Tpona 

/14 15/ 
8 < r 

2 
> 

p 
MOiKHO paCC'IHT8Tb 

no TeOpHH aoaMyiUeHHH 
1 

: 

12 

.,.. 
• 

8 <r 
2 

·> 
p j 

1 
2 Zv h w (j + _1_) nJ 111 y(n I+O(n 1 +f 1~~): 

2 J 

•<nfj,n 1 fd l'JTJGJnfj,n 1 -

3aech Z - 3ap51a Hapa; n, f, j - KBBIITOBhJe 

KOTOpb!H caaHTC51 HeHTpOHi D If d I - KB8HTOBhle "'I 

an 5I 

H 

H 

160 - 3TO 1 s- H 

2s 1 d o60JIO'IKH, 3Ha"!eHH51 

1 p - 060JIO"'KH1 

8< r
2 

>. 
p J 

an 51 

40 41 
Ca ~ Ca 1 Bhi'IHcneHHhie KaK c rrorrpaBKOH 

Hee 1 rrpHaeaeHhl B Ta6n.5. BHaHo 1 "'TO acpr.peKTJ.I uepccTpo 

118 BeJIH"'HHY 8 < r ~ > { OC06eHHO B CJ!y"'ae paBHOB 

MOI'yT aaiKe H3MeHHTb oe 311[1K, 

DpH ao6aaneHHH aayx HetiTponoo 8<"2> ... r JJ - p 

ITO TeOpHH B03MyiUeHHH COBepllleHHO BH8JIOI'H'IHO ( 9), 

3yilbT8T MOiKHO 38ITHC8Tb B BHae: 

rae r J k 
jj' 

2 
Fi<rp>Jk ~ (fJ~ ) 2 (Fi<r 2 

j> j, j j p 
tli< 

K031J$HUHeHThl BOJIIIOBOH cpyHKUHH nE~ 

6JIIIiKBH!lleit K OCTOBY 
160 

HJIH 40 La ) o6o 

MoMenT J k HOMep ypOBH51 C MOMeHT< 

T8Thl paC"!eTa 8 <r ~>Jk anH HeCKOJ!bKHX IIHiK8HIU 

1 ~ () 
H 42 Ca rrpeaCT8BJIOHW B Ta6n, 6, 

li30TOITH"!eCKOe CMeiUeHHe CITeKTp8JibHbiX JliiHHH 

8 ( !1 E ) B cny'lae 
4° Ca ~ 42 

C a H3BeCTHO SKene 

IT03TOMY 3aecb IT051BJI51eTC51 B03t.10iKIIOCTb npoaepHTb 1 ~ 

c aKcnepHMeHTOM y"'eT acpcpeKTOB nepecTpoiiKH. KpoMe 

Bbi51CHHTb 1 C KBKHM 3H8'-leHHeM 

K OCT8TO"'HOMY B38HMOaeitCTBH!O 

tw 
!1F 

cneayeT pace• 

(HJ!H KOHCT8H 

TeM 1 KOTopoe aaeT aKcnepHMeHTanbHOe ana'leHue cpea 

13 



o, rrony'IeHo ewe OllHO IIOllTBeP*lleHue <jlaKTa, cTaawero B 

1101 
eMH o6werrpH3HaHHhiM , 'ITO MeTOll cerrapauuu rrnoxo 

CJJH ero l1 MO)KHO IIpUMeHHTb AJJH rpy6biX OUeHOK T8KHX Ben!f'IUH, 

p, 9HeprHH CBH3H, TO llJlH paC'IeTa 6onee TOHKUX HllepHbiX 

K, K8KHMH HBJJH!OTCH 9<jJ<jleKTbl IIepeCTpOHKH, OH HBHO HeiipUf'O-

pa6ore KOHCT8HTW 
ST 

K 2 
ST 

K 

X 3Ha'!eHHHX OCUHJJnHTOpHOH 9Hepf'Hil t W 

ST 
Ko 

hw, 
Bbi'IUC-

IUeH 9KCIIOpHMeHT8JlbHOMy 3Ha'IeHU!O CpeAHeKB8Ap8TH'IHOf'O 

(tw = 14 M9B AJJH 16 0 
" iiw 11 M9B 

) ll ii (LI , COOTBeTCTBY!OWefi paBHOBeCHOH IIJJOTHOCTU, 

y IIOJJHOH 9HeprHH HApa (iiw = 20,3 Mas llJJH 16 0 

18 M9B nnsr 
4° Ca ). Pe3ynhT8Tbr pac'!eTa npuaeneHbi 

/2/ 
, coxpaHu-• BHnHo, 'ITO 3aKoHoMepHOCTH, OTMe'IeHHhre n 

K c S = 1 3H8'IHTeJ1bHO 60JJbWC COOTBeTCTBy!O-

s 0, 3necb, HeCOMHeHHO, CKl38JJOCb BJlHHHUe TeH-

IIpOHBJJH!OTCH TOJlhKO IIpH S = 1. 0TC!OI111 f\1011\HO 

, 'ITO TeH30pHble Cllllbl HBJJH!OTCH OllHHM H3 I"'J18BHb!X cpaKTD

!OWHX BeJJH'IUHy 3<jJ<jleKTOB rrepeCTpofiKH, 3TO 38KJJ!O'IeHUe 

/11-13/ 
pa6oTaf\JH , rne rrpeanaraeTCH cnoiKHhre peanucTu-

1!8Jlbl C TeH30pHblMH CHJJ8MH 8IIIIpOKCUMUpOB8Th a<jJ<jleKTUB-

HCTBHeM, 38BHCHWUM OT IIJJOTHOCTH, 

TpHM Tenepb, K8K BJlASieT Bbl'IUCJJeHH8H 3lleCb UOIIp8BK8 K 

38HMOlleHCTBH!O Ha H30TOIIU'IeCKOe CMeWeHue, a BepHee, Ha 

llHeKaaapaTH'IHoro rrpoTOHHoro paauyca Hllpa 

U K HeMy HeHTpOHOB, 

8 < r 
2 > 
p 

BJJeHHH OllHOI'O HefiTpOHa 

/14 15/ 
8 < r 

2 
> 

p MOX<HO paCC'IHT8Tb 

Myweuufi ' • 

12 

,...._. 

/~ 

8 <r 
2 

> 
p j -{-> 

I --
2 Zv h w ( j + _I_) n J 1l 1 V ( 0 

1 +I ~ ~f> 4- ) ~ (J + 
2 JT 

•<nfj,n 1 fd l'JT!G!nfj,n 1 +lf d l'JT >. 

(9) 

3aech Z - 3apsm Hllpa; n, e, j - KB8HTOBWe 'IHCJJa ypOBH~ Ha 

KOTOpb!H C8llUTCH HefiTpoH; 

llJlH 
16 0 - 3TO I s 

n 1 e d 

" 
KBaHTOBhre qucna HYKJJOHOB ocTona: 

" 
H 

I p - 060JJO'IKH, llJlH 40Ca _ I I' 

2s I d 060JJO'IKH, 3Ha'IeHUH 8< r
2 

>. 
p I 

40 41 . 
Ca .... Ca , Bhi'IHCJJeHHhie KaK c nonpaBKOH 

llJIH smep 
16 

0 -• 17 0 

.~ F , TBK H 6e3 

nee, npuaeaeHhi n Ta6n,5. Buauo, 'ITO a¢(PCKTr.r uepccTpoiiKH anf\rcrrro nnumoT 

Ha BeJJH'IHHY 8 < r ~ > ( OC06eHHO B CJJy'Iae paBHOBeCHOH IIJJOTHOC TH) H 

MOf'YT /l8)Ke H3MeHUTb ce 3IIDK, 

ITpu no6aaneHuu aayx HeATpouoo 8 <r: ~ pacc'IuTwnaeTcH TaKme 

IIO TeOpHH B03MyWeHUH COBepureHHO aHaJJOI"'Il'IHO (9), 0KOH'IDTCJ!bllblii pe-

3yJJbT8T MO)KHO 38IIHC8Tb B BUlle: 

rae f J k 
jj, 

2 ~ 8<rp.Jk I (fJ~ ) 2 (8<r 2 

j > j j j p 
1-8<r 2 >., ), 

p I 

K03<jJ<jJHUHeHTbl BOJJIIOBOH <jlyHKUHH llBYX HeHTpOIIOB B 

(I 0) 

6JJU)KQHWeA K OCTOBY 1 fi() 
HJJU 40 Ca 

060JIO"'!Ke, CBH38HHb!X B 

MOMeHT .J k HOMep ypOBHH C MOMe!ITOM .J Pe3ynh-

TaTr.r paC"'!eTa 8 <r ~ > J k llJlH HeCKOJJbKHX ili!)K8HWUX ypOBIIeH Hllep 

1 ~ () 
I! 42 Ca npeacTaaneHbr B Ta6n, 6, 

llaoTonuqecKoe CMeweuue cneKTpanbHhiX Jli!HHfi p. - Me3oaroMOB 

40 • 42 . /16/ o ( 11 E ) B cny'lae Ca .... C a H3BeCTHO <~KcnepuMeHranbHO 

II03TOMy 3lleCb IIOHBJJHeTCH B03r..tO)Kil0CTb npoaepUTb, yny-qwaeT JJH COf'Jl8CHe 

c aKcnepuMeHTOM y"'IeT a4J<jleKTOB nepecTpofiKH, KpoMe Toro, HY*HO ewe 

Bb!HCHUTb, C K8KHM 3H8'IeHHeM 

K OCTaTO"'IHOMY B38HMOlleHCTBH!O 

liw 
~F 

cneayeT pacc"'!HTbiBaTh rrorrpaBKY 

( HJJH KOHCT8HTbl 
ST 

K ) - c 

TeM, KOTOpOe aaeT 3KCIIepUMeHT8JlbHOe 3Ha"'IeHUe CpeaHeKB8llp8TH'IHOf'O 
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~ 

" f, 

I 'i 

i '. ' ,, '• 

pa.UHyCa SI.llpa, HnH C TeM, KOTOpoe COOTB8TCTByeT paBHOB8CHOH nnoTHOCTH 

(MHHHMYMY nonHoil: aHeprHH SI.llpa)? YeTKHX TeopeTH'ieCKHX apryMeHTOB B 

nonbsy Toro HnH HHoro BbiOOpa H8T1 n03TOMy noKa 'iTO OCTaeTCSI TOnbKO 

anennHpOB8Tb K 3KCnepHM8HT8nbHbiM . .ll8HHblM, 

YTo6bi nepeC'iHTaTb 8< r 
2 '> B 8(!\ E) 1 Bocno.ilbSyeMCSI cjlopMynoil:, npH-

- /17 I P 
B8.ll8HHOII B , KOTOp8SI1 no YTB8p)K.ll8HHIO 8BTOpOB 1 M0)1{8T .ll8BaT::. O!lliiOKY 

He Gonee 20%: 

8 (!\E) 
2 2 2 

_e_ C • Z £:.!.1!..2 
6 s R 3 ( 11) 

r.ue e - sapSI.ll aneKTpoHa, R = I ,2 
t/3 

A cjJM - pa.o11yc SI.Upa. 

8 9TOM Bblpa)KeHHH BCSI HHcjJOpMaUHSI 0 CTpyKType BOnHOBOH cPYHKUIIII p. -
2 

M830H8 BHyTplf SI.Upa COCpe.UOTO'ieHa B cjlaKTOpe C s , KOTOpb!H paCC'ilf-

/18/ 
TaH B paooTe • 00.llCT8BnSISI B ( 11) H800XO!llfMbl8 napaMeTpb! 0 nonyqaeM: 

2 
8 ( L\ E ) = 5, 16 8 < r •> • ( 12) 

p 

EcrecTBeHHO npe.unonO)KifTb, 'iTO .oBa .uooaBneHHbiX K 
4° Ca Heil:TpoHa 

H8XO.llSITCSI B Hlf)K8Hlli8M COCTOSIHiflf 

CTBYIOUllf8 3Ha'ieHHSI 8 < r 
2 •> 

o+ 
I 

11s Taon, 

DO.llCTaBnSISI B (12) COOTBeT-

6 , HaXO.llHM: a) 8 ( L\ E) 
p 

= 0,150 KSB (acjlcjleKThi nepecTpoll:KH He Y'iHTbiBaJOTCSI), 6) 8(!\ E) 

= 0,222 K3B ( scjlcjleKTbl nepeCTpOHKif paCC'iHTbiB810TCSI npH t W , COOT-

B8TCTBYIOllieM 3KCITepHM8HTanbHOMY C~e.llH8KB8.llp8TH'iHOMy pa.oHycy SI!lpa), 

B) 8 (!\ E) = 0,795 K3B (scjlcjleKTbi rrepecrpoil:KH pacc'iHTbiBaJOTCSI np11 

i w , COOTBe'TCTBY!OllieM paBHOB8CHOH rrnOTHOCTH) • 8KcrrepHM8HTanhHO~ 
/16/ 

3Ha'ieHHe 8 ( L\ E ) = 0,80 :!:.. 0,06 K3B • 

KaK BH.UHo, acjlcjleKTbi rrepecTpoii:KH .ueikTBYJOT B Hy)KHYJO cTopoay. Mo2K-

HO T8K)K8 COBepmeHHO onpe.oeneHHO CK838Tb 0 'iTO B TOM cnyqae, KOr.Ua 

acjlcjleKTbl nepeCTpOMKII paCC'iHTbiB810TCSI npH paBHOBeCHOH rrnoTHOCTH, Bbl'iHC-

neHHOe 3H8'i8HII8 8 (!\E) 3H8'iHTenbHO onH)Ke K 9KCrrepHMeHTanbHOMy. 

TaKHM oopasoM, cpaBHeHHe c aKcnepHMeiiTOM noKa3biBaeT, 'iTO rrpH pac'ieTe 

14 

.,.. 
• 

nonpaBKII K OCT8TO'iHOMy B38HMO.ll8HCTBHI0 1 CBSI38HIIOI 

Kif, nyqme nonb30B8TbCSI 3H8'i8HHeM iiw 1 COOT 

HOil nnoTHOCTH (MHHHMYMY nonHofi aHeprHH SI.Upa). H 

paC'ieTe 3HeprHH CBSI311 cornaCHe C 3KCnepHM8HTOM · 

nyqme np11 paBHOBecaoi!: nnoTHOCTH. Cne.ooBarenhao, 

'iTO no Kpai!:aeil: Mepe np11 pacqere rnooanbHhiX xapa1 

He O'i8Hb B8)Kii0 3H8HHe TO'iHb!X O.llHO'i8CTH'iHbiX BOnH 

TOpHyJO 'iaCTOTY w H8.ll0 C'iHTaTb nHllib BCnOMO 

K8KHM-TO Oopa30M CBSI38HHhiM C nnOTHOCTbiO Sl.ll8pHOI 

pesynbT8T8M1 nony'ieHHbiM npH paBHOBeCHOil: nnOTHOC' 

nO.llTBep)K.ll810UlHM HnH onpoBepraJOUIIfM 3TOT BbiBO.ll 1 ~ 

pac'ieThi cpeAHeKBa.opaTH'iHbiX pa.oHycoB SI.Uep c Kopp• 

BbiMH cjlyHKUif SIMif • 

nlfTepaTypa 

1. T. Hamada, I.D. Johnston. Nucl. Phys., ~ 

2. E .B. Bam,Gyuea. Teop. If MaTeM. cjJH3HKa, ;!, 255 

3. r.H. AcjlaHacbeB, E.B. BanboyueB. OperrpHHT ,OJHI 

4. T.T.s. Kuo, G.E. Brown. Nucl. Phys., ~ L 

5. J. Goldstone. Proc. Roy. Soc., 239, 267 (19~ 

6. B.D.Day. Qevs. Mod. Phys., ~ 719 (1967). 

7. B.L. Cohen, R.H. Fulmer, A.L. Me. Carthy, I= 

Mod. Phvs., 32....J 332 (1963). 

8. K.A. Brueckner, M.J. Giannoni, R.J. Lombar 

97 (1970). 

9. z. Bochnacki, I.M. Holban, I.N. Mikhailov. N 

33 (1967). 

10. G. Dahl!, E. <;f>stgaard, B. Brandov. Nucl. Ph 

4.,1. H.A. Bethe. 1967 Annual Meeting Am. Phy 
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pa, HJlH c TeM, KOTOpOe COOTBeTCTByeT paBHOBecHOi!: nJIOTHOCTH 

noJIHOi!: SHeprHH RllP8)? 4eTKHX TeopeTH'IeCKHX apryMeHTOB B 

HJIH F!HOI'O BbiOOpa HeT, n03TOMY noKa 'ITO OCTaeTCSI TOJlbKO 

b K 9KCnepuMeHT8JlbHbiM Jl8HHbiM, 

I nepeC'IHT8Tb 8< r ~ '> B 8(~E), BOCnOilb3yeMCSI <jlopMynoi!:, npH

/17 I 
1 

KOTOpaSI, no yTBep)KJleHHIO 8BTOpOB 0 MO)KeT Jl8B8T:O. OIIIHOKY 

%: 

8 (~E) 
2 

2 2 "'<" '> _e- C • Z _u_:!..e__ 
6 s R 3 ( 11) 

- sapR/l aneKTpoHa, R = 1,2 
1/3 

A <jJM - paJlnyc SIJlpa, 

IPa)KeHHH BCSI uH<jlopMaUHSI o cTpyKType sonHosoi!: <jlyHKUHH p. -

yTpH SIJlpa cocpeJlOTO'IeHa B <jlaKTOpe C 
2

8 
, KOTOpbiil: paCC'IH-

/18/ 
Te , fiOJlCT8BJ1SISI B ( 11) HeOOXOJlHMbie napaMeTpbi 1 nony'laeM: 

2 
8 ( ~ E ) = 5, 16 8 < r '> • 

p 
( 12) 

0 rrpeJliTOJ10)KHTb 1 'ITO JlB8 Jl008BJ1eHHb!X K 
4° Ca Hei!:TpoHa 

B HH)K8i!:WeM COCTOSIHHH 

8 < r 
2 ·> 

o+ 
I 

us Taon, 

fiOJlCT8BJ1SISI B (12) COOTBeT-

6 , HaXOJlHM: a) 8(~E) 
p 

B ( s<jl<jleKTbi rrepecTpoi!:KH He y'IHThiBaJOTcSI), 6) 

(s<jl<jleKThl rrepeCTpOi!:KH paCC'IHThlB8JOTCSI npH 

8(~ E) 

tw , COOT-

9KCIIepHMeHT8JlbHOMY Cpe)lHeKB8Jlp8TH'IHOMy p8JlHyoy SIJlpa), 

= 0, 795 K9B ( stjJ<jleKTbl rrepeCTpOi!:KH paCC'IHTbJB810TCSI IIpH 

OOTBe'TcTBYIOWeM paBHOBeCHOfi nnOTHOCTH), 3KCITepHMeHT8J1hH0'3 

/16/ 
8 (~E)= 0,80:!:.. 0,06 K9B • 

HJlHo, s<jl<jleKTbi nepecTpoi!:KH Jlei!:cTBYJOT B Hy)KHYIO cTopoHy. MmK-

OBepweHHO onpeJleJieHHO CK838Tb 0 'ITO B TOM cnyqae, KOI'Jl8 

pecTpOi!:KH pacc'IHTbiB8IOTCSI npH paBHOBeCHOfi nnoTHOCTH, Bbl'IHC• 

'IeHne 8 (~E) 3Ha'IHTenhHO onu)Ke K sKcrrepuMeHTanhHOMy. 

asoM, cpaBHeHue c sKcnepnMeUTOM rroKa3bJBaeT, 'ITO rrpu pac'leTe 

14 

.,.... 

nonpaBKH K OCT8TO'IHOMY B38HMOJlei!:CTBHJ0 0 CBSI38HIIOH C s<jl<jleKT8MH nepeCTpOii:-

KH, ny'lwe nOJib30B8TbCSI 3H8'1eHHeM iiw , COOTBeTCTBYIOIIIHM paBHOBec-

HOi!: nnoTHOcTH (MHHHMYMY rronHoil sHeprHH SIJlpa). HanoMHHM, 'ITo npu 

paC'IeTe SHepi'HH CBSI3H COI"J18CHe C 9KCnepHMetiTOM T8K)K€ Ob!JlO H8MHOI"O 

nyqme npH paBHOBeCHoi!: nnoTHOcTH. CneJlOBaTeJibHO, HanpawuaaeTCSI BbiBOJl, 

'ITO no Kpai!:Hei!: Mepe npH paC'IeTe I"J1008J1bHbiX xapaKTepHCTHK Sl)lpa, KOI"Jl8 

He O'I€Hb B8)KH0 3H8HHe TO'IHbiX 0JlH0'18CTH'IHbiX BOJlHOBhiX <jlyHKUHi!:, OCUHJIJISI-

TOpHyiO '18CTOTY w H8Jl0 C'IHT8Tb J1Hlllb BCnOMOI"8T€JlbHbiM napaMeTpOM, 

K8KHM-TO 00p830M CBSI38HHI>IM C nJIOTHOCTb!O SIJlepHOI'O B€lli€CTB8 0 H sepHTb 

peaynbTaTaM, nony'leHHhiM npu paaHosecHol!: nnoTHOCTH, ApryMeHTOM, 

ITOJlTB€p)KJl810lliHM HJlH OITpOBepraJOIIIHM 9TOT BbiBOJl, MOI"Jlll 6bi nOCJiy)KHTb 

p8C'I€Tbl cpeAH€KB8Jlp8TH'IHblX paJlHYCOB SI)lep C KOppenHpOB8HHhiMH BOJlHO

BbiMH <jlyHKUHSIMH, 

JlnTepaTypa 

1. '!', Hamada, I.D. Johnston, Nucl. Phys., 2..iJ 382 (1 '162). 

2. E .E. Eam,6yues, Teop, 11 MaTeM. <jluanKa, ;!. 255 ( 1970). 

3. r.H. A<jlaHacheB, E.E. Eanh6yuea. ITperrpnHT ,01-'UH!, P4-5262, llyoHa,1970. 

4. 'l','l', S, Kuo, G.E. Brovvn, Nucl. Phys., ~ 40 ( 1966). 

5.J.Goldstone, Proc, Roy, Soc., 239,267 (1957), 

6. B.D.Day. qevs. Mod. Phys., ~ ~19 (1967). 

7. B,L. Cohen, R.H. Fulmer, A.L. Me. earthy, P. Mukherjee. Revs. 

Mod. Phvs., 32._, 332 (1963). 

8. K.A. Brueckner, M.J. Giannoni, R.J. Lombard. Phys. Lett., 318 1 

97 (1970). 

9. z. Bochnacki, I.M. Holban, I.N. Mikhailov. Nucl. Phys., A97 1 

33 (1967). 

10. G. Dahll, E. <;1>stgaard, B. Brandov. Nucl. Phys., A124 1 481 (1969). 

4,.1. H.A. Beth e. 196 7 Annual Meeting Am. Phys. Soc •• 
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1. i •-r I· 
·' 

12. c.w. Wong, Nucl. Phys,, A91 1 399 (1967). 

13. A.M. Green, Phys. Lett., 24B1 384 (1967). 

14. R.C. Barrett. Nucl. Phys., 8_!L 128 (1966). 

15. A. La.nde, A. Molinari, G.E. Brown.Nucl.Phys.,A115 1 241(1968). 

16. R.D. Ehrlich. Phys. Rev., 1ll.._, 1088 (1968)~ 

17. M.M. MHKynHHCKHil:, B.M. OcaJl'IHeB • .Hct>,]_, 639 (1966). 

18, f.E. DycTOBanoB, )1(3Tct>, ~ 1806 ( 1959). 

PyKonHcb nocTynuna B H3JlarenbCKHH OTJlen 

9 ~eBpanH 1971 rolla. 

} ! •. I ' •. ' P, !,_+ ~ ~ I. I ~ t, ~ t ~ ' ~ ·r rJ. ~· p· ~~ i~ 
J J b J J J j 

u 6 H " 
, "d, a. 

/4/ 
Puc. 1. nlfarpaMMhi, Y'ITeHHbie B paooTe npH pac'leTe OlUIO'ISCTH'IHOro 
cneKTpa 17 0 

16 

,. 

13'3 

1 
J 

133 

1:L1 

121 

115" _ __.__~~...,...__~-------+----'-

11{ .f6 tf 2.0 

PHCo 2. 3HeprHH CBH3H 16 0 KSK <iJyHK 

'lfg 

'15'6 1 
:1 

t.t2.({ 

H2. 

360 +--~---~-__._ _ _.___,._____,_ 
11 H 1f' 11 

PHc. 3. 3ueprHH CBH3H 40 Ca KSK <fJyHK 
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Wong, Nucl. Phys., A91 , 399 (1967). 

Green. Phys. Lett., 248, 384 (1967). 

Barrett. Nucl. Phys., 8~ 128 (1966). 

A. Molinari, G,E, Brown.Nucl.Phys,,A115, 241(1968), 

• Ehrlich. Phys. Rev., 112.._, 1088 (1968)~ 

• MuKynuHcKuli, B.M. OcaJl'lUeB • .ReS>, L 639 (1966). 

DycTosanos. )1(3TcS>, ~ 1806 ( 1959). 

PyKOITUCb ITOCTyiTUJia B U3Jl8T6JlbCKUlf OTJl6JI 

9 ~espang 1971 roJla. 

~ · 4n . ~I 1k 1b 1 ~~ ·jri , t'~~}~~~ , ~f"'~ ·l~'~ 
a, "d, , e " 

14/ 
arpaMMhi, y'lTeHHbie s pa6oTe rrpu pac'leTe OJlUO'laCTU'lHoro 

17 0 • 

16 

...... 

139 T -.. 

133 t 1 
~ 

1:l.1 

121 
ftVJ (~) 

115" 
11{ .f6 tf J-0 2..2 Z.'l 

Puc, 2, 3Heprug CBR3U 16 0 K8K ~YHKUUR OCUIWIIRTOpHOlf 'l8CTOT:OI. 

'IU 

'IS'6 1 
:J 

!.(2.({ 

39.2. 

li w ( .Mfi.C) 
360 +---~~--L--......____, ___ _.____,._____.__......_~,__--'» 

11 H 1) 1'1 1' :u 

Puc. 3. 3Heprug csgau 40 Ca K8K ~YHKI.IHR OCUHJIJISITOplloil 'l8CTOTblo 
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-00 

-co 

TAEJIHilA I 

nepexpecTHSe IIBTerpuy " 11 e s r). I -1.. (~ a 1-,1 ! n t s r). > u ~e · 
)UIJl 0 IIPB e =c ~ s ~ 1, T = C', ). = 1 

17 .. 0 I 2 

<no f01/-·l fit ~~/nOt Of> - 2,77 -2,99 -2,52 
<17C1Cf/·.2.Gs ~ ~ {110/Cl){'l) - I,94 -I,86 -I,6I 

TAEJIHilA 2 

0,1tllo118cTBtmd cneKifP 
17

0. E {f) -yqBiflilJ8.1lTCH Bee JtBarpavvu 

(pac.I), £(J.) -»tarpavvy I (pac.I) He yqBifiOamCJI 

nlj E (I) M3B £(2)'MaB £(sxcn)MaB(7] £(I}M3B [4] £(2) M3B [4} 

otis:. 
.t,.. 0 0 0 0 0 

1S~:.. -o,I9 +O,I8 0,87 O,II 0,76 
. _ad t.t. 4,79 5,2! 5,08 5,5I 6,27 

T A E JI I Il A 8, 

K 
v.J $7 v$T ._, S'T 

OBCif&JIIfll ~,_ 
1 

a-1 1 
~0 

Aw =I4 1131 BW = 20,8 M3B 

S1T O,I o,o I,I I,O O,I 0,0 I,I I,O 

.z._blla•J -o,0024 0,0050 O,OI7I 0,0616 -o,0407 0,0145 0,0442 O,I320 
~1 (11a•J -o,0082 O,OI76 0,0594 0,2II4 -o,I288 0,0508 O, I5IO 0,4586 

~c(lla•) -o,028I 0,062! o,aoa6 0,7423 -o,4078 0,1788 0,52I9 '1,6286 

KOHC!&B!H 

I; {.,J = II M3B ~W =IS Mal 



-00 

~-

-co 

i 
l 

~-

I 2 
., () 

<nOI01}··.l6's e ~ /nOtOf> - 2, 77 -2,99 -2,52 
<11Cf Cf/ -.2. Gs ~ ~{no I c 1){'1) - I, 94 -I,86 -I,6I 

TA:SJIHUA 2 
11 

O~t~~o'lac!rBlUWI cnex!rp 0. E {I) -ytDI!rHBaJJ!rCB Bee JtBarpallllu 
(pllc.1), t(i.) -»tarpavvu I (p11c.1) He JlUI!rH:&amCB 

nlj E (I) M3B £(2)'MaB £ ( 8KCU)MaB(7} £(I)M3B [4] £(2) M3B [4} 

ocl£ .t.. 0 0 0 0 0 
1S~t. -o,I9 +O,I8 0,87 O,II 0,76 
_aJo/L 4,79 5,2! 5,08 5,5I 6,27 

T A :S JI I Il A 8. 

I -..osr .,fT "'t/)~r 
OBC!U!H ~,_ 

1 
~1 1 

dtooo 

~fA) =14 Jl3B Aw = 20,8 M3B 

S1T 0,1 o,o I,I I,O 0,1 0,0 I,I I,O 

zj.la•J -o,0024 0,0050 0,0171 0,0616 -o,0407 0,0145 0,0442 0,1820 
;l'1 (11a•; -o,0082 0,0!76 0,0594 0,2II4 -o,I28S 0,0508 O, I5IO 0,4586 
· c(Mai) -o,028I 0,062! o,aoa6 0,7423 -o,4078 0,1788 0,52I9 '1,6286 

T A B JI H Il A 4. "~~ 
KoactaatH ;;e~r 

1 
Jesr df!.sr "'""B 'ta. 

'- f I 0 

*f.c) = II Mal ~w =IS M3B 

SJ O,I o,o I,I I,O 0,1 0,0 I,..:.I !,0 

(MaP) -o,ooo~ 0,00!7 0,0059 0,0!40 -o,025S 0,007I 0,02!1 0,0878 

,(1131) -o,0016 0,0077 0,0264 0,0625 -o,1I58 O,OSI5 0,0924 o,Irns 

c(l31) -o,007I 0,0849 O,II99 0,2874 -o,5S21 O,IIfSO 0,4I2I 0,7994 



1\) 
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T A E l H u·A 5 
f& "' Jcr.~>r~/' npw ,no6aBJieHHIII 1< () u. La. aelorpoaa Ha ypoBeH~o n/.i. 

f[) _ tJ F BliliHCJieHo np111 A I.J ,cooTBeTCTBytOJI{eM aKcnepHIIeHTaJIJ.HOIQ' 

cpe,nHeKBaApaTHliHOMY pa;zt~r~ycy H,1tpa, OD - A F BIAHCJieHo npa t w , 
COOTB6TCTBYilli{6M paBHOB8CBOI nJIOTHOCTIII 

16 o _,.''o H La, lif1, 

- (...('t, 

I ~ J !>" ad~ c(f f f i tpf off c - 1 s i 'J.-;p.p 1.- -
Gtr., lz.) 

I 
-o,044 -o,202 0,010 - 0,012 - O,I46 -0,15I 0,022 

(I 

(ff 

) (,.(-r,,rt) + ll F{r,, 'ti) 0,005 -D,I56 0,059 0,023 - O,II4 -O,II9 0,057 

) G-tt, t~) t Dftr,r.~.) 0,060 -O,I03 O,II4 0,079 - 0,062 -o,067 O,II3 
I I 

. TAEJIKUA 6 , 
i<·l;> {f.AJ,/' nplll ;zt06aBJieHBirt K f&O (L. v~~t. ,ltByx HCJaTpOHOB B COCTOHHBC JA 

(f) - A F BliliHCJICHO nplll 6 tJ , COOTBCTCTBYJlBteM SKCneplrtMCHTaJII>HOIQ' 

Cpe,nHeKBa,ltpaTHliHOMy pa,nBycy JUtpa, (.!I)- .4 F BliliHCJieHO fiplll $w, COOTBeTCT

BYilli{8M paBHOBecaol nJioTHOCTB. 

'
60 -~'o 'f(J Ca, - ""C-a. 

'ff.p!~ at ~t 4+ I o+ I 2+ I 
4+ I 

Gee, tz.) 
I -o,I26 -O,I40 -o,085 -0,029 -0,03I -0,027 

c 1) Ccr., z.~.> f' tJ.Ftr., ll) 
1 I -O,OII -o,046 0,015 0,043 0,039 0,044 

t) {r(t,ll.),. Al·-(t,ll.) 0,087 0,063 0,124 O,I54 0,150 O,I54 
I I 

,-
J_ 


