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B paooTe newKHHa
1 11 npeano~eH MeToa onpeaeneHHH cnHHa S H qeTHOCTH 

HeCT80HflbHbiX qaCTHU, pOlKA810lliHXCH B peaKUHH BHaa : 

(1) 

H paCn8A810lliHXCH H8 ABe q aCTHUbl CO CnHHOM 0 ( HflH qaCTHUY CO CnHHOM 0 II y -KB8HT) • 

HHlKe Mbi noKaJKeM, qTo cnHH qacTHU, polKaaiOWHXCH B peaKUHH ( 1) H pacnaaaiOIUHXCH 

c coxpaHeHHeM qeTHOCTH Ha TPH 6eccnHHOBbie qacTHUbi, MOlKeT ObiTb onpeaeneH MeTo­

aoM, SIBflSI!OIUHMCSI HenocpeaCTBeHHbiM OOOOIUeHHeM MeTOA8 nernKHH8 0 L!nSI 3TOI'O cneayeT 
x) 

H3yqaTb yrflOBY!O KOppenSIUH!O 

H 

25 

I(l:l l =....L I 
2 J = 0 

a P ( cos 0) 
J J (2) 

K nnocKOCTSIM poJKaeHHH H pacnaaa (cos 0 = ii P ;; d ) • 

onpeaenSIIOTCH AHHBMHKOA npoueccoB poJKae HHH H pacnaaa . 

OaHaKo Koa~HuHeHT a 
25 

npH cTapweM nonHHOMe fleJKaHapa B pa3noJKeHHH (2) He 

MOlKeT oopamaTbCSI B HYflh HH npH KaKoA AHHaMHKe oooBx npoueccoB. Ero 3HBK coana ­
xxl 

aaeT co 3H8KOM npOH3BeaeHHSI I P I d ( I P H I d - OTHOCHTenhHble BHyTpeHHHe qeTHOCTH 

B npouecce poJKaeHBSI H pacnaaa) , a ero aoconiOTHaSI BenHqHHa neJKHT B npeaenax, 38BH-

CSIWHX flHllib OT 3HaqeHHA s H • BenH"iHHa cnHHa paBHa• nonoBHHe M8KCH-
p 

MBnbHOrO 3H8"ieHHR • L!008BK8 lKe C oqeHb M8flbiM BeCOM CTBplliHX flOflHHOMOB 

fleJKaHapa, KOTopaSI BCeraa ynyqwaeT cornacHe pacnpeaeneHHSI (2) c aKcnepuMeHTanb­

HbiMH aal!Hb!MH, 3anpemeHa cymeCTBOB8HHeM HHlKHel! rpaHHUbl aoconiOTHOl! BenuqHHbl Ia I 
2S 

B bipalKeHHe anH a J HeTpyaHo nonyqHTb, aocnonb30BaBrnHcb pe3ynbTaTaMB paoo-

Tb/21. HanpaBHM OCb KBBHTOBBHHH ( ocb z ) no HOpManH ;; K nnocKOCTH polK-• 
aeHHSI H 6yaeM xapaKTepH30BBTb pacnaa cneayiOIUHMH napaMeTpaMH: HanpaBneHHeM HOpMa-

nH K nnocKOCTH pacnaaa (yrnbi ) , yrnOM 1/J MelKAY HMnynbCOM p l 

B3MepSieTCSI B CHCTeMe nOKOSI p8CflBAB!OIUel!CSI qaCTHUblo x) Yron 0 

xx) 
npoH3BeaeHBe I p I d npeacTaBnHeT coool! npOH3BeaeHHe BHyTpeHHHX qeTHOCTel! 

Tpex npoayKTOB pacnaaa H Tpex 6eccnHHOBbiX qaCTHU, yqacTBYIOIUHX B peaKUHH (I ) • 0Ho 
npeanonaraeTCSI B aanbHel!weM H3BeCTHbiM. 
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oaaoro H3 npoayxTOB pacnaaa H nHHHeA nepeceqeaH!I nnocKOCTH pacnaaa c nnocKOCTbiD, 

npoxoaRWeA qepea OCb " H 11 4 , 8 T8KlK9 :;>HeprH!IMH 6l I H CU 2 aeyx KOHB'IHhiX 

qacTHU. Enaroaap11 HHeapHa&THOCTH OTHOCHTenbHO epaweaaA, aMnnHTyabi paccMaTpHeaeMoro 

pacnaaa MoryT 6biTb BblpaJKeJU>I qepea aMnnHTyahl ffl (6l
1 

, cu
2

} pacnaaa c HOpManbro, 

HBnpaeneHHOA no OCH Z H HMnynbCOM }
1 

no oc• :r • Bbi'IHCnHH eepoHTHOCTb pac-

CMBTpHB8BMOA nocneaOBBTenbHOCT!J pe8KUHH H HHTerpHpyH ee no cp 

nony'IHM: 
"' . CU H 

I 

a ~1 I (2S+l)[I'I.8 !1s.s-m!JO)][:I'F (Sfl5-fl!Jil)1, 
J p4 • • pl'fl (3) 

rae 
x) . 

.8 - BMnnHTyahi po»meHH!I , F - f ~ f (cu •"' } 12 cb d6l 
'" l'fl I' I 2 I 2 

, B 111TpHXH 

"'2' 

y 3HBKOB cyMM 03HB'IBIDT, 'ITO cyMMHpoeaue npoaaeoaHTCSJ nHwb no 3HB'IBHHHM m H fl , 

y aoeneTBOpHIDillliM npaeany Sopa 
131

: 

(-t)•-1,(-t)l'-1. (4) 
, d 

EnaroaapH nonoJKHTBnbHOCTH xo<>¢$HulleHTa eeKTOpHoro cnoJKeHH!I/l/: 

KO<><!Jci>HUH8HT a 2s 

2 
(5m 5 -m l250)- [ ( 25 )I] 

[( 4 5 ) I 1 ~ (S - m )! (5 + m ) I 

He MOlKeT o6p8WBTbCSI B aynb, 

(5) 

QqeeHaHo, 'ITO npa 5 • 0 p8CCMBTpHBB8MbiA KBCKaa 3anpeweH 38 HCKniD'I8HH8M 

Cny'IB!I I p - I d c 1 • npa 5 ~ 1 HBXOaHM cneayrowHe rpaHHUbl an!! KO<>¢$HUH8HTOB 

0 
25 

, OnpeaenHID111H8C!I H8H60nbWHMH a HBHM8HbWHMH 3HB'I9HH!!Ma K03<jlcpauaeHTOB (5} 

npH aaHHbiX 5 

I. CnyqaA 

I H 
p 

I = I = 
, d 

I d 

0,1d =1 >. 

(25+ 1 )[(25)!]2 

(4 5)! 

(2 5 ) 2 npH 5 He'leTHOM 
x ! _ I < a < (2S+ 1) [(2S)!]~ 

(45)! [S!] 4 npH 5 '19THOM - 2S-

2. CnyqaA 1=1 =-1(11 =1 ): 
d p d 

(25+ 1)[(25)!1
2 

( 4 s )! 
x { • I npa S He'leTHOM < a < 

CZ S ) 2 npH S '18TH OM - 2S -

(2S+ 1)[(2S)! ] 4 

(4S)I [(S -1)!]~[(S+1)! 11 

(6) 

(7) 

x) 
AMnnaTyahl poJKaeHH!I a pacnaaa aopMHpoeaHbi ycnoeHHMa I' 1 .8 12= 1 .. 

H I' F = 1 . 
p. flfl 

npa <>TOM K03cpcpHUH8HT a = 1 
0 

4 

3. CnyqaA I =-I d (I 

25(2S+ 1)[ (2S)I1 2 
<-a 

< 45 )I 

YrnoeaH KoppenHUHH (2} 

HMBBT BHa: 

rpaHH'IHbie 3HB'I8HHSI a 

'ITO npH 1, I d c 1 HYJKHO nc 

BeTCTBYIDillaX aeyM 3HB'IeHa!IM 

pHMBHTBnbHOe 3H8'19HHe 
a 2S 

n!leTC!I H 'IBTHOCTb 

I I 
p d I I = 1 (I = I = 1) 

5 

0 

2 

3 

, d p d 

a
0 

= 1 

a 2 = 2 

...L. <a < 
i4 - • -

...2.. < a6 < 
33 - -

36 
14 

100 
33 

B cnyqae, Koraa aea H3 

(ana CB!I3BHbi apyr c apyroM 

B H30TOflH'18CKOM npOCTpBHCTBe 

F - F • YrnoeaH KC 
l'fl "i-'-fl 

Hbl 0-+rr-0 ( H8'18THbiB nom 

I • ld=-1 HnH I I =-• d 
x) 

Cpeaaee 3Ha'leHae < T J 
OT aHHBMaKH npouecca/4/, Qqe 

CSIT OT AHHBMHKH npouecca H n 



pacnaaa c nnoCKOCTbiD, 

u 1 H CU 
2 

JJ.ByX KOH9'1HhlX 

pacnaaa c uopManbiD, 

u c ngg e epoRTHOCTb pac-

"' . 
(s,..s-,.jJP>J, 

CU H 
1 

(3) 

t 8 WTpH XH 

lib no 3H8'19HHRM m H 1' , 

(4) 

/ 1/ 

(5) 

) I 

!HUb! }J.nR K03#HUH9HTOB 

eHHSIMH K03#HUB9HTOB (5) 

t 1) [ (2S )!]~ 

) ! [ s! l 4 

[ (2 s)! ] 4 

IBHSIMB 

(6) 

(7) 

3. Cny'lall I P = - I d (I I d = - 1): 

2S(2S+ 1)[ (2S)I] 2 

< -a < 
(25+ 1) [(2S)I] 4 (8) 

( 4S )I 2S 
- (45)! [Sf] 2 (S- 1)! (S+ 1) I 

Yrnoeag Koppemmag (2) npu S= 1 , I =I = 1 
d 

x) 
nonuoCTbiD onpeaeneHa H 

HMeeT eua: 

(9) 

rpaHH'IHbl9 3H8'19HHR 8 
2S 

ang S- 1, 2, 3 npHB9JJ.9Hbl B Taonuue . 0'19BHJJ.HO, 

'ITO npu HYlKHO nonb30B8TbCR M9HbW911 H3 JJ.BYX B03MOlKHblX rpal!HU, COOT-

B9TCTByiDWBX JJ.BYM 3!18'19HBRM 

pHM9HT8nbHOe 3H8'19HHe 

nReTCR u 'leTHOCTb I 

0 

2 

3 

p 

a 
2 

= 2 

--L < a < 36 
i4 - 4 - 14 

J!... < 8 
6

_< 100 
33 - 33 

a 
2S 

, paeHoro + 1 una -1. Ecnu OKalKeTCR, 'ITO aKcn e -

nelKBT M9lKJJ.Y 3THMH HHlKHHMH rpaHHU8MH, TO onpeae-

Taonuua 

rpaHH'IHbl9 3H8'19HBR a 
2S 

I I = 1(1 =I = -1) 
p d p d 

aanpeT 

a = IS 
2 

a = _!_ 
4 7 

...l < a < ]2_ 
132 - 6 

- 44 

aanpeT 

a
2 

= - 1 

-.12. < a < -_2_ 
7 - i - 7 

-~< a < -_l_ 
22- 6 - 22 

B cnyqae, Koraa aea u a npoayKTOB pacnaaa SIBn>IIDTC>I TOlKJJ.eCTBeHHbiMH qacTHUBMH 

(ana cegaaHbi apyr c apyroM on c p o uHeli a ap>Iaoeor o c o npSilK9 HHR unu epaweHHRMH 

B H30TOnH'I9CKOM npOCTpBHCTBe )
1 

eenH'IHHbl F I'lL y a oeneT BOpRIDT COOTHOW9HHID 
/2/ 

F F • YrnoeaSI KOpp en>IUHSI (2) CIIMMeTpli'IHB npu a ToM OTHOCHTe nbHO aaMe-
1'-1'- _,._,_ 

Hbl (J .. TT- (J ( H9'19THbl9 nonHHOMbl fl elKBHJJ.pa BblnBJJ.BIDT H3 (22 )) H npH S = 1 B 

unu I I d = - 1 OK83b!B89TCH p aBHOll COOTB9TCTB9HHO: 

x) 
CpeaHee aaa'leHHe < T J > B peaKuuu 0 + 0 .. 0 + 1 npu I = 1 He aaeucuT 

OT JJ.HHSMHKH npouecca/41. Qqe:uaHo, 'ITO a cnyqae pacnaaa 1 .. d'+ 0+ 0(1 = 1) ae aaau-

cSIT OT JJ.HHBMHKH npouecca u napaMeTpbi pacnaaa, aopMupoaaHHhle aa eauauu'Y. 

5 



a npH S = 2 

I (0) = 2-o + cos
2 0) , 

8 

I = -1 
d 

I (0) = 1._ sin 2 0 , 
4 

I( O) = 2._ (1-3 cos 2 0 + 4 co s~ 0) • 
8 

QqeBH.UHO, 'iTO yKa3aHHbie rpaHHUbi .un>I a 
25 

He 3aBHC>IT OT yrna pO~.UeHHH 

(10) 

( 11) 

'iaCTHUbl B peaKUHH (I) H OT a6comOTHOT'O HanpaaneHH>I n • no3TOMY .unH aHanH3a 
p 

yrnOBOll KOppenHUHH (2) MO~HO HCITOnb30BaTb BCe Ha6mo.uaeMbie cny'iaH paCCMaTpHBaeMOT'O 

KaCKa.Ua . • 

ABTOP 6naro.uapeH C.M. BHneHbKOMy, n. BHHTepHHTuy, n.l1. n anH.uycy H H.A. CMopo-

.UHHCKOMY 3a none3Hble o6cy~.UeHHH. 
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