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I. BBE,QEHHE 

B AaHHO~ pa6oTe s~nonHeH aHanH3 3KcnepHMeHTanbHbiX AaHH~x 
no pacnaAaM HeCTpaHH~X H CTpaHH~X 3neMeHTapH~X 4aCTH~ H npo
BeAeHa nposepKa npaBHn OT60pa, KOTOp~e TeOpeTH4eCKH 6~nH B~se
AeH~ B CTaTbe/1~ rAe Ha OCHOBe pe3ynbTaTOB HCCneAOBaHHR CHM
MeTpHH H $OpMynHpOBKH noneBOH TeOpHH B o6oeAHHeHHOM 8-npocT
paHCTBe 6b1no noKa3aHo, 4TO y4eT BHYTPeHHHX xapaKTepHCTHK 
/H30CnHH~, rHnep3aPRAbl, ... / nenTOHOB, $OTOHOB H HanH4He WnypH
OHOB /C H30CnHHOM H CTpaHHOCTb~/ B npo~eccax pacnaAa npHso
AHT K pa3peweHH~M pacnaAaM C npOCTO~ 3aKOHOMepHOCTb~ 

~Q=O, ~1 3 =0, ~B=O, ~Dg=O, ~Sn=O. 

L 
npH 3TOM Dg HrpaeT ponb nenTOHHOro 4Hcna (Dg =- 2-) 

HOB H ponb 6apHOHHOrO 4Hcna (D =~) AnR HYKnOHOB (U 

' 

AnR nenTo-

N;,N'l ... ); 
Sn- nonHaR cTpaHHOCTb, Sn = S+R, S - cTpaHHOCTb, R- KBaHTo-

soe 4Hcno, HMe~111ee xapaKTep S. R=O - AnR scex HecTpaHH~x H 
cTpaHH~x 3neMeHTaPHbiX 4acTH~, R TaK>Ke paBHReTcR Hyn~ AnR 
wnypHHas1,HO K=L AnR wnypHOHa s2; 1:.1,1, U- 3apRA, H30CnHH, 
6ap .. -rn.~e 4HCnO 4aCTH~ /aAPOHOB, nenTOHOB, $OTOHOB, WnypHOHOB/ . 
.Qanee, ecnH He Y4HT~BaTb, KaK o6~4HO, BHYTPeHHHX xapaKTePHCTHK 
nenTOHOB, ~OTOHOB H WnypHOHOB /KOTOpOe He Ha6n~Aa~TCR B CB0-
60AH~X COCTORHHRX/, TO nony4a~TCR npasHna AnR L\S a, L\Qa, L\ I a 
H T.A. - HHAeKC a OTHOCHTCR K aAPOHaM. B pa6oTe/l/B Ka4eCTBe 
Hnn~cTpa~HH M~ paccMoTpenH HeCKOnbKO cny4aes pacnaAOB. B Ha
CTORI!Ie~ pa6oTe Mbl nocneAOBaTenbHO npoaHanH3HpyeM 3KcnepHMeH
TanbH~e AaHH~e H noKa>KeM, 4TO see H3secTH~e pacnaA~ 121 npo
TeKa~T COrnaCHO B~WeyKa3aHH0~ 3aKOHOMepHOCTH. 

ll.XAPAKTEPHCTHKH 3nEMEHTAPH~X 4ACTHU 

,l\nR YA06cTsa npHBeAeM 3AeCb Ta6nH~~ xapaKTepHCTHK 4aCTH~, 
KOTOp~e 6blnH BbiBeAeHbl 8 paMKaX noneBO~ TeOpHH B 06oeAHHeHHOM 
npocTpaHcTse. B Ta6n. 1 AnR nenTOHOB D 3 = -L/2. rAe L- nen

a 
TOHHOe 4Hcno, AnR aAPOHOB D3 =B/2, rAe B- 6apHOHHOe 4Hcno, 

Q Sn +B 
=1 3 +D 3 . B Ta6n.2 Sn =S+R, Q=ls + ---. 
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TaoJIHQa I 

XapaKTepHCTHKH 'l:aCTHQ nepaoro po,o;a (Sn= 8=0) 

., y n±.o ve(vp.) p <Nt> n(N~) e-(1c) T 

Is 0 0 .!_1 ,0 I /2 .!_I /2 -1/2 -1/2 -1/2 

Ds 0 0 0 -1/2 +1/2 1/2 -1/2 -1/2 

m 548,0 0 139,6 0 938,3 939,6 0,5 1784 

M3B 134,9 /1400/ /1470/ /I05/ 

TaoJIHQa 2 

XapaKTepHCTHKH qacTHQ BToporo po,o;a 

K± I±,o 
0 

A """""-: o-' /::!, 81 82 

Is +1/2 0 .!_I,O .!_I/2 0 I/2 -I /2 

8 I -I -I -2 -3 -I -I 

R 0 0 0 0 0 0 0 

m 439,6 I II 5 , 6 I I 89 , 3 1314,9 I672,3 0 0 
/M3B/ 1192,3 I32I ,3 

I I I . HEKOTOPbiE nPEllBAPHTEJlbHbiE BbiBOllbl 
/1/ 

B 6b1JlO noKa3aHo, 4TO ,QllR B03MO>KHOCTH npHMeHeHHR S-MaT-

PHI..Ibl B 06"be,QHHeHHOM npocTpaHCTBe narpaHM<HaHbl pacna,QOB ,QOJl>KHbl 
6b1Tb HHBapHaHTHbiMH OTHOCHTellbHO npeo6pa30BaHHH BO BHYTPeHHeM 
npocTpaHcTee. B caR3H c 3THM 6biJlO ycTaHOBJleHo, 4TO 

1/ eCJlH 4HCJ10 cnHHOpHbiX H30nOJleH 4aCTHI..I B Ha4aJlbHOM H B KO
He4HOM COCTORHHRX 4eTHO, TO HMeeM ,QBa eapHaHTa ,QJlR nOCTpOeHHR 
narpaH>KHaHoa: 

a/ B CJly4ae ~S =0 B JlarpaH>KHaH He BBO,QRT wnypHOHHble nOJlR. 
6/ B CJly4ae ~SJO B JlarpaH>KHaH BBO,QRT 6HJlHHeHHble KOM6HHai..IHH 

wnypHOHHbiX none~. 

2/ ECJlH 4HCJ10 cnHHOPHbiX H30nOJleH He4eTHO, TO B narpaH>KHaH 
BBOAHTCR He4eTHOe 4HCJ10 wnypHOHHbiX noJleH. 
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HanOMHHM, 4TO cpe,QH 4acTHI..I, xapaKTepHCTHKH KOTOpbiX npHBe,Qe
Hbl e Ta6n. 1 H l• nenTOHbl, HYKJlOHbl, N 1 -4aCTHI..Ibl, r - nenTOHbl, 
KaOHbl 1 = -rHnepOHbl HMe~T CnHHOPHble BHyTpeHHHe nOJlR /H30nOJlR/. 

CneAYR 1 I H 2/ H Y4HTb1BaR 3Ha4eHHR Mace 4aCTHLI, MO>:<eM 
npHHTH K CJleAY~~HM Ka4eCTBeHHbiM BbiBO,QaM: 

a/ B pacna,Qax ~-nenToHa 4HCJlO cnHHOPHbiX H3ononeH ecer,Qa 
4eTHOe. 0,QHaKo a pacna,Qax r -nenToHa TaKoe 4Hcno MO>KeT 6b1Tb 

4eTHbiM, MO>KeT 6b1Tb He4eTHbiM IAonycKa~TCR pacna,Qbl Ha cTpaHHble 
4aCTHI..Ibl/. 

e/ B pacna,Qax HeHTpoHa H3-3a coxpaHeHHR 6apHOHHoro 4Hcna 
4HCJ10 CnHHOPHbiX H30nOJleH acer,Qa 4eTHO. 

c/ B pacna,Qax 17 -Me30HOB 4Hcno cnHHOPHbiX H3ononeH ecer,Qa 
4eTHO. 0,QHaKO ,QJlR pacna,QOB q-Me30Ha TaKOe 4HCJ10 MO>KeT 6b1Tb 
4eTHbiM, MO>KeT 6b1Tb H He4eTHbiM. 

d) B pacna~ax K-Me30HOB 4HCJlO cnHHOPHbiX H3ononeH He4eTHOe. 
e) B pacna,Qax A-rHnepoHa 1-13-3a coxpaHeHHR 6apHOHHOro 

4HCJla 4HCJ10 cnHHOPHbiX H30nOJleA BCer,Qa He4eTHO. 

f/ B pacna,Qax I-;E-. n -4aCTHLI 4HCJ10 cnHHOPHbiX H30nOJleH 
MOmeT 6b1Tb 4eTHbiM, MOmeT 6b1Tb H He4eTHbiM. 

IV. AHAJ1H3 3KGnEPHMEHTAJlbHbiX llAHHbiX 

B ,QaJlbHeHweM npH aHaJlH3e 3KcnepHMeHTaJlbHbiX 'aHHbiX 6y,QeM 
Hcnollb30BaTb 1 I. 2/ H a/+ f /H3 oa3LleJla III. B 11 6biJlH oaccMoT

peHbl cnoco6bl nocTpoeHHR narpaHmHaHoa pacna,Qoe. PaAH npocTOTbl 
AOnycTHM, 4TO TaKHe JlarpaH>KHaHbl BCerAa MO>KHO nocTpOHTb, H, 
CJleAOBaTeJlbHO, paCCMOTPHM TOJlbKO CXeMbl pacna,QOB. 6b1Jl0 nOK~-
3aHO, 4TO eCJlH y4eCTb O,QHOBpeMeHHO C BHyTpeHHHMH xapaKTepHc
THKaMH aAPOHOB BHyTpeHHHe xapaKTepHCTHKH JlenTOHOB, ~OTOHa 
H wnypHOHoa, TO nony4aeTcR, 4TO pacna,Qbl npoTeKa~T no npaBHllY 
~Is =0 /eM. /1/ B /1/j H OTC~Aa ~OS =0. KpoMe TOro, 3TH pac

naAbl npOHCXOART C coxpaHeHHeM 3apR,Qa, 6apHOHHOrO 4HCJla H 
nOJlHOH CTpaHHOCTH: 

~Q=O, ~L =0, ~Il=O, ~Sn =0. 

noKa>KeM a ,QaHHOH pa6oTe, 4TO so ecex pacnaAax HecTpaHHbiX 
H CTpaHHbiX 4aCTHLI TaKHe npaBHJla BblnOJlHR~TCR. Mbl 6yAeM pac
CMaTpHBaTb AJlR Ka>KAOrO BH,Qa pacna,QOB HeKOTOpble THnH4Hble CJly-
4aH.COOTBeTCTBHe 3THX npaBHJl OCTaJlbHbiM CJly4aRM llerKO npoae
pHTb/2/. 

A. PACnAllbl HECTPAHHbiX 4ACTHU 

PaccMOTPHM pacnaAbl IL-nenTOHOB, r - nenTOHOB, 17 -Me30HOB, 
q-Me30Ha H HeHTPOHa. 
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1 • P acnaA IL - nenTOHa 
a/ PaccMOTPI-1M pacnaAbl IL - nenTOHOa Ha nenTOHbl. ,(lnfl TaKI-1X 

pacnaAOa MOmeM a3f!Tb C!leAY~~I-1e Tl-1ni-14Hble MOAbl: 
± 

IL 

Is + ..!.. - 2 

Ds ±.L 
2 

-- + e- ±ve+ vll 

+ .1.. +..1 +- .1.. - 2 - 2 2 

±t ±t+ i 
3AeCb I-1CnO!lb30aanacb Ta6!1.1 A!lfl 3Ha4eH!-1171 Is "' D s 

a/ B cny4ae IL-pacnaAOa Ha !lenTOHbl 1-1 $OT0Hbl I-1MeeM: 
+ IL- - ±+ e - ~-'e + vll y 

Is + .. 1. +..!.. +1.. +~- 0 - 2 - 2 - 2 

Ds ±.L ± .1.. ±.1.. +L 0 
2 2 2 2 

BI-1AI-1M, 4TO npo~eccbl np0!-1CXOAfiT np~-1 cTporoM co6n~AeHI-11-1 np!-1aeAeH
Horo npaa1-111a ~~ s =0, ~Q =0, ~D:f'O. 3To yTaep>KAeHI-1e I-1MeeT Mec
TO AJ1fl OCTa!lbHblX MOA pacnaAOa 1L -Me30Ha, KOTOPble np!-1aeAeHbl 
a12 ~TaKoe npaa!-1!10 C06!1~AaeTCR 1-1 a APYri-1X C!ly4afiX. 

'· 

2. PacnaAbl r -nenTOHOa 
a/ PacnaAbl Ha nenTOHbl. ,(lnf! I-1!1!110CTpa~"'"' ao3bMeM pacnaA 

+ ± 
"' v v 

Is ± 21, +1- ..!. _.!... 
- 2 2 2 

Ds ±21 ± J.. _J.. j_ 
2 2 2 

a/ PacnaAbl Ha aAPOHbl "' nenTOHbl 
+ + ± ± - +-r-- 17- v T -->17 17 17+V 

13 +L ±1 +-l ±J.. ±1 -1 +1 ~· -2 2 2 2 

Ds±~. 0 +1.. -2 ±1.. 
2 

0 0 o ±L 
2 

/3AeCb' KaK 06bl4HO' +I/= I/ • -v =;;I. npoaepKy A!lfl APYri-1X cny-
4aea MO>KHO CAe!laTb npl-1 I-1CnO!lb30aaHI-11-1/2/ 

3. PacnaAbl 17 -Me30HOa 

a/ PacnaAbl Ha nenTOHbl 

4 

~ 

' 

\ 

+ ± 
r- - IL I/ I/ 

Is +.1.. ±L .1. _,.!.. 
-2 2 2 2 

Ds ±.L 1 1 1 
2 ±2 -2- 2-

a/ PacnaAbl Ha nenTOHbl "' $OTOHbl 

r ± - 17±+v 
+ + 

T - _,__,. 17 - 17 

Is ±L ±1 .L ±J... 
2 2 2 

Ds ±.L 0 + 1 +.1.. 
2 -2 - 2 

c/ PacnaAbl Ha $OTOHbl 

11 
170 .. y y 

0 0 0 s 
d/ PacnaAbl Ha nenTOHbl "' aAPOHbl 

+ + 
17- - e- ± v 17° 

Is ±1 ± .L ± ...L 0 
2 2 

/cM:2/ A!lR OCTa!lbHbiX C!ly4aea/ 

4. PacnaAbl ~-Me3oHa 

a/ PacnaAbl Ha nenTOHbl 

~ ____. IL+ IL-

ls o ..1 _.1.. 
2 ¥ 

Ds o ....1 --
2 2 

a/ PacnaAbl Ha nenTOHbl "' $OTOHbl 

~ -- IL + (e+) IL- (e-) y 

Is 0 1 1 1 1 - (-) --(--) 0 
2 2 2 2 

Ds 0 1 1 1 1 - (-)--(--) 0 
2 2 2 2 

c/ PacnaAbl Ha $OTOHbl 
~ - y y 

Is 0 0 0 

Ds 0 0 0 

±1 -1 

0 0 

+-
17 +I/ 

1 
+1 +·2 

0 +.L -2 
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d/ PaenaA~ Ha nenTOH~ H aAPOH~ 
+ - 17+ 17-TJ --- e e 

Is 0 ..!. -·L 1 
2 2 

-1 

Ds 0 1..._,1.. 
2 2 

0 0 

e/ PaenaA~ Ha aAPOH~ H ~OTOH~ 

·TJ- 17+ 17- y ; TJ - 170 y y 

Is 0 1 -1 0 0 0 0 0 

Ds 0 0 0 0 0 0 0 0 

f/ PaenaA~ Ha aAPOH~ 

TJ - 170 170 TTO ; TJ -- 17+ 17- 170 

Is 0 0 0 0 0 1 -1 0 

Ds 0 0 0 0 0 0 0 0 

IAnH oeTanbHbiX cny4aee eM/21/ 

5. PaenaA~ HeHTPOHa 
H3-3a eoxpaHeHHH 6apHOHHOro H nenTOHHoro 4Heen, KaK eKa-

3aHo, HeHTPOH MOmeT paenaAaTbefl TOnbKO Ha npOTOH H eHeTeMy 
"''""''1\Jnu r1 unlriJI....,tiiVnu. 

Is 

Ds 

n-
_..l. 

2 
..l. 
2 

_). e ~ jiel 
2 -2-2 
.l... -· .L ..1. 
2 2 2 

PaeeMOTpeHH~e paenaA~ HeeTpaHH~x 4aeTH~ Ha HeeTpaHH~e 4aeTH~~. 
TaKHM o6pa30M, npoTeKa~T e nonHoM eornaeHH e npaeHnaMH ~ls=O, 
~Ds =0' ~Q =0' ~L=O' ~ B =0. noA4epKHeM' 4TO nOHP.THe H30enHHa 
nenTOHa /H ~OTOHa/ 3Aeeb eoeepWeHHO HeTpHBHanbHO, TaK KaK 
I3 AnH eHeTeM~ nenTOHOB B paenaAaX npHHHMaeT 3Ha4eHHfl -1 HnH 

+1. 

B. PACnAA~ CTPAHH~X 4ACTHU HA HECTPAHH~E 4ACTH~ 

1. PaenaA~ K+-Me3oHa 

B d/ I I I 6~no yKa3aHo, 4TO 4Heno enHHOPH~x H3ononeH Ha6n~
AaeM~x 4aeTH~ B paenaAax K-Me30HOB eeerAa He4eTHOe. 3To o3-
Ha4aeT, 4TO B narpaHmHaHaX H, eneAOBaTenbHO, B MaTpH4H~X 3ne
MeHTaX /e nepeoM npH6nHmeHHH/ HMeeTeH wnypHOHHOe none. noKameM, 
4TO e npOAYKTax paenaAOB K+eeerAa npHeyTeTeyeT wnypHOH 82/KBaHT 
TaKoro nonp,, KOTOp~~ B eBOfiOAHOM eoeTOflHHH He Hafin~AaeTeH/1/j, 

6 

... 

f 

) 

npH y4eTe BHYTPeHHHX xapaKTepHeTHK wnypHOHa, nenTOHOB H ~oTOHa 
yeTaHoeneHo, 4TO see npo~eee~ paenaAOB K+npoTeKa~T eornaeHo 
npaeHnaM ~ls=O, ~s=O,~Sn=O, ~Q=O,~L=O, ~B=O /eM. Ta6n.2/ . 

a/ PaenaA~ K+Ha nenTOH~ 
K+ + + 

-- 1J. (e )v + 8 2 

Is J.. .!... (..!.)..!. + -.! 
2 2 2 2 2 

Sn 1 0 (0) 0 + 1 

K+- ll+(e+)v (v) e+e- + 82 IJ. e 

Is .!.. .! (..!.) .!... (.!..) .! . ..!. +- .!. 
2 2 22222 2 

sn 1 0 (0) 0 (0) 0 0 1 

e/ PaenaA~ K+ Ha nenTOH~ H ~OTOH~ 
K+ __. ll+ (e-) !Ill (ve) y + 82 

Is 1... .1.. (..l) ..!. (..l) 0 +-1.. 
2 2 2 2 2 2 

sn 1 0 (0) 0 (0) 0 + 1 

e/ PaenaA~ K+ Ha aAPOH~ 
.. ... ~ .• + -'- - -· ..... ~ " n. ---- 17 I TT 1" "'2 n. 

- 17 17 17 1" "2 n. -11 11 II TU~ 

1 1 0 +-L 1 1 1 -1 +-.1. .L 1 0 0 + 1.. Is --2 2 2 2 2 2 

Sn 0 0 0 + 1 0 0 0 0 + 1 1 0 0 0 +1 

d/ PaenaA~ K+Ha aAPOH~ H nenToH~ 

K+ - 11° e+ II + 8 2 K+__. 17+17-ll+(e+)v + 8 2 

Is 1.... 0 j_ ..!. +--1 ..!. 1 -1 ..!. (_!) J .. + _ _t 
2 2 2 2 2 2 2 2 2 

Sn 1 0 0 0 + ,l 1 0 0 0 (0) 0 + 1 

K+ - 11+11+ ll-· v + 8 2 

Is 1- 11-L-..!.+-.L 
2 2 2 

Sn 1 0 0 0 0 +- 1 

+ e/ PaenaA~ K Ha aAPOHbl H ~OTOHbl 
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K+ - IT+IT+IT-'y + 82 

I a .L 1 1 -1 0 1 +--' 
2 2 

sn 1 0 0 0 0 + 1 

f/ PacnaA~K+Ha aAPOH~, nenTOH~ ~ $OTOH~ 
K+ - 1T 0 e+ II y + 82 

Ia .!.., 0 ..l.L, 0 + _J_ 
2 2 2 2 

s 1 0 0 0 0 + 1 
/cM/21 An~ ocTanbH~x cny4aee/. 
3aMe4aH~e: noA06Ha~ 3aKOHOMepHOCTb ~MeeT MecTo An~ pacnaAOB 
K- I co wnyp~oHoM 8 2 I . 

2. PacnaA~ K0 

Y4~Tb1Ba~ I- ~Heap~aHTHOCTb, B~BOA~M, 4TO pacnaAbl He,hpanbHO
ro KaoHa K0 npo~cXOA~T aHanor~4HO pacnaAaM K; T.e. e npOAYKTax 
pacnaAOB K0 ~MeeTc~ s.z ,a e npOAYKT'!~ pacnaAOB K.6 ~MeeTc~ s2. ,llanee, 
npeAnonara~, 4TO aMnn~TYAbl \K0 > ~ \K0 > B KOM6~Hal.l~~ K~OA~HaKo
B~e, np~XOA~M K BbiBOAY, 4TO pacnaA~ K0 c y4eTOM ~3ocn~HOB, 
nenTOHOB ~ $OTOHOB /no~eneH~e 8 2 s2-nap~ 3KB~BaneHTHO OTCyT-
CTB~~ wnyp~OHOB B npOAYKTaX pacnaAOB/ npo~CXOA~T C ~Ia =0, 
~S=O, ~Q=O, ~L=O, ~B=O. 

;-;IJUtlt:IJI\d IIUI\d~b16dt::T llpaSYIIlbHOCTb ~TOrO npeAnOnO>KeH~~: 
a/ PacnaA~ K'g Ha aAPOH~ 

K8 -> IT+ IT-· Kg -+ ITO ITO 
Ia o 1 -1 o 0 o 
s 0 00 0 00 

e/ PacnaA~ K0 Ha aAPOH~ ~ $OTOH~ 
Ko -> IT+ _, 

s IT y 

la 0 0 0 0 
s 0 0 0 0 

3. PacnaA~ K'L 
H3eecTHO, 4TO e pacnaAax KI, Ha6n~AaeTc~ HapyweH~e CP-~Hea

p~aHTHOCT~. 0AHaKO 3TOT eonpoc no CYT~ Aena KacaeTC~ nOH~T~H 
c~MMeTp~~ o6~4HOro npocTpaHcTea M~HKOBcKoro /e KOTopoM onpe
AeneH~ P-~ C-npeo6pa3oeaH~~/, a M~ ~MeeM Aeno c c~MMeTp~eH 
BHYTPeHHero npocTpaHCTBa, cneAOBaTenbHO, O>K~AaeTc~, 4TO np~ee
AeHH~e npae~na An~ pacnaAOB K8,KL TaK>Ke co6n~Aa~Tc~. 

a/ PacnaA~ KLHa nenTOH~ 
KO + _, 

Ia oL ... ..i, ~..!. 
2 2 

s 0 0 0 

8 

'\ 
J 

) 

e/ PacnaA~ K0 Ha aAPOH~ 
K OL -> ITO ITO ITO K'L _, IT+ IT - IT0 

Ia 0 0 0 0 0 1 -1 0 

s 0 0 0 0 0 0 0 0 

Kl, -> IT0 IT0 K'L-+ IT+ IT 

' I a 0 0 0 0 1 -1 

Sn 0 0 0 0 0 0 

c/ PacnaA~ K0 Ha aAPOH~ ~ nenTOH~ 
Ko ± (e ) L -+ IT j.L II 

I a 0 ±1 ..l. ( .l..) ..l. . 
2 2 2 

s 0 0 0 (0) 0 

d/ PacnaA~ K PHa aAPOH~ ~ $OTOH~ 
KO IT+ -

L -> IT y 
Ia 0 +1 -1 0 
Sn 0 0 0 0 

e/ PacnaA~ KI, Ha $OTOH~ 

Kl, _, y y 

I a 0 0 0 

Q n n n 
~ II - - -

Bee pacnaA~ npo~cXOA~T c ~I a =0, ~D a =0, ~S =0, ~Q ,. 0. 

4. PacnaA~ A -r~nepoHa 

CornacHo e/ e III e narpaH>K~aH~ pacnaAOB A-r~nepoHa Heo6-
XOA~Mo BBOA~Tb wnyp~OHHOe none. noKa>KeM, 4TO C np~CYTCTB~eM 
wnyp~oHa 81 ace npo1.1ecc~ pacnaAOB A- r~nepoHa npoTeKa~T cor
nacHo npOCTOH 3aKOHOMepHOCT~, KaK ~ B cny4a~X B~WepacCMOTpeH
H~X pacnaAOB. 

a/ PacnaA~ A-r~nepoHa Ha aAPOH~ 
A ... p 

Ia o .!.. 
2 

IT + 81 A -> n 1T
0 + 8 1 

-1 1 0 -.Lo + .L +--
2 2 2 

S 0 -1 o 0 + -1 -1 0 0 + _,1 

e/ PacnaA~ A -r~nepoHa Ha aAPOHbl ~ nenTOH~ 

A -> p IL- (e-) ;;IL (;;
6

) + 8 1 

I a 0 ~ - ~ (- ~) - ~ , (- ~ ) + ~, 
S n -1 0 0 (0) 0 (0) + -1 
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c/ PacnaAbl A-rHnepoHa Ha aAPOHbl H $OTOH 

A _, p -· + s 1 TT y 

I3 0 1... -1 
2 

0 + 1_. 
2 

Sn -1 0 0 0 + -1 

TaKHM o6pa3oM, ace pacnaAbl A-rHnepoHOB HaXOA~Tc~ e cornacHH 
c npaeHnaMH ~I 3 =0, M) 3 =0, ~B =0, ~S =0, ~Q=O. 

C. PACnAAbl CTPAHHbiX 4ACTHU HA HECTPAHHbiE 
11 CTPAHHbiE 4ACTHUbl 

1. PacnaAbl I. -rHnepoHOB 

Cor nacHo 1 I, 2/ e III An~ pacnaAOB I. -rHnepoHOB HMeeTc~ ABa 
cny4a~ 

a/ EcnH 4Hcno cnHHOPHbiX H3ononei1 Ha6niOAaeMbiX 4acTHLI He4eT
HO, TO e narpaH>MHaHbl 6yAeT eBeAeHo wnypHOHHOe none I ~S =1/. 

e/ EcnH TaKoe 4Hcno 4eTHO, 4TO e cny4ae ~8=0 e narpaH>KHaHbl 
He 6YAYT eeeAeHbl wnypHOHHble non~, a e cny4ae ~S ,;,.. 0 e narpaH
>KHaHbl 6YAYT BBeAeHbl 6HnHHeHHble KOM6HHai..IHH wnypHOHHbiX nonei1. 

Tenepb noKa>:<eM, 4TO pacnaAbl I. -rHnepOHOB npoHCXOA~T cornac
HO TOH >Ke 3aKOHOMepHOCTH, KOTOpa~ Ha6niOAaeTC~ An~ paHee pac-
rMnTnP~~~v n~rn~nnR. . . . 

a/ PacnaAbl I_+- rHnepoHa Ha HecTpaHHble aAPOHbl 
I.+ 

I3 1 

Sn -1 

e/ PacnaAbl 
I.+ 

I3 1 

-+ p TTO + s 1 I.+ ... n rr+ + s 1 
1 0 +1.. 1 - .l. 1 + _t 2 2 2 2 
0 0 + -1 -1 0 0 -1 

:l+-rHnepoHa Ha HecTpaHHbiH aAPOH H $OTOHbl 
-+ p Y + s 1 I_+ -+ n TT +y + S 1 

1.. 0 +1. 1 .1 1 1 
2 2 -2 -

S n -1 0 0 -1 -1 0 0 ~1 
c/ PacnaA I+-rHnepoHa Ha cTpaHHYIO 4aCTHLIY H nenTOHbl. 

CornacHo 1/ 4aCTH pa3Aena III npo1..1ecc npoHcXOAHT 6e3 y4aCTH~ 
wnypHOHOB '<' + ._ _, A + t 1 
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13 1 0 
2 2 

sn -1 -1 o o 
d/ PacnaAbl I- 0 -rHnepoHa 

I 0 ... A e+ e-· 

I3 0 1 1 0 T -2 
Sn -1 -1 0 0 

Ha CTpaHHbiH aApOH H nenTOHbl 

I 

e/ 

f/ 

PacnaAbl I_o -rHnepOHa Ha CTpaHHbiH aAPOH H QOTOHbl 
Io -+ A y 

13 0 0 0 
Sn -1 -1 0 

PacnaAbl I.-~rHnepoHa Ha cTpaHHbli1 aAPOH 
I- ... n rr-+81 

I3 -1 - .L -1· ..L 
2 2 

sn -1 o o -1 

g/ PacnaAbl I--rHnepoHa Ha HecTpaHHbli1 aAPOH H nenTOHbl 
I- ... n 1-1- (e- ) vll (ve) + s 1 

I3 -1 -L -..L·(-.1.) -...!. ( -.l.) + .l.. 
2 2 2 2 2 2 

sn -1 o o (O) o (0) + -1 

h/ PacnaA I_- -rHnepoHa Ha A H nenTOHbl 
I.- ... A e- ;; 

I3 -1 0 _.!_ _,.l 
2 2 

Sn -1 -1 0 0 

3aMe4aHHe: PacnaAbl, onHcbleaiO~Hec~ narpaH>KHaHOM c 6HnHHei1Hoi1 
KOM6HHai..IHei1 WnypHOHHbiX nonei1, 3anpe~eHbl, T.K. B 3TOM cny4ae 
~8=2 /HanpHMep, KOM6HHa1..1HH 81 H s2 HnH s 2 H s 1 H T.A• 

_,,..,., • ..., ...... _,,,_,.,, --··••-•~ &::-- "'-··-··-··-- / _ _ --··--·u· -----· ,, __ _ ..,..,..,.,.r,...,..,..,,..,..,,,,,_ ..... .,,,~-,...,. .... --- NfiiJI"""FI-11--/ J _, ..., Ht"JI ....... , .................. flWIJ t''-'""" 

naAbl I-rHnepOHOB no TaKOMY npaeHny 3anpe~aiOTC~ aaKOHOM cox
paHeHH~ 6apHOHHOrO 4HCna. 

2. PacnaAbl e. - rHnepoHoa 

04eBHAHO, 4TO An~ pacnaAOa E-rHnepoHoa narpaH>KHaHbl MO>KHO 
nocTpOHTb no npaaHnaM a/ H a/. noKa~eM Tenepb, 4TO pacnaAbl 
2 -rHnepOHOa TaK>Ke npoTeKaiOT C ~I 3 =0, ~0 3 =0, ~B =0, ~Sn =0, 
~Q=O, npH4eM a ca~3H C H3MeHeHHeM CTpaHHOCTH a npOAYKTaX pacna

AOa $HrypHpyeT wnypHOH s 1 . 
a/ PacnaA 2°-rHnepoHa Ha CTpaHHbiH H HecTpaHHbiH aAPOH 

';:10 -> A ,o + s 1 -
I3 ...!_ 0 0 '+ ..!. 

2 2 
SD -2 -1 0 + -1 

a/ PacnaA 3° -rHnepOHa Ha CTpaHHbiH H HeCTpaHHbiH aAPOH 
so -> A y + 81 

13 J.. 0 0 + ..!_ 
2 2 

Sn -2 -1 0 + -1 
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c/ PacnaA~ z- -rHnepoHa Ha CTpaHH~H aApOH H nenTOH~ 
E - -+ A 'IT- + 81 

Is - .!_ 0 -1 + .!.. 
2 2 

Srr -2 -1 0 + -1 

d/ PacnaA~ 
E 

=- rHnepoHa Ha CTpaHH~H aAPOH H nenTOH~ 

1 
2 

Is 

Srr -2 

-+ A e- (J.L-) iie 

o--L <-·.!..)_....!.. 
2 2 2 

-1 0 (0) 0 

3. PacnaA~ n--4aCTH~~ 

(vJ.L) + s 1 

(- ...!.) + ..1 
2 2 

(0) + -1 

HaKOHe~. paccMOTPHM pacnaA~ n. npH 3TOM see npasHna, yKa-
3aHH~e An~ pacnaAOB E. 3AeCb npHMeH~~Tc~. 

a/ PacnaA~ n- Ha CTpaHH~H 6apHOH H CTpaHH~H aHTHMe30H 
n- ... A K- + s1 

Is o o - L + ..!.. 
2 2 s Il -3 -1 -1 -1 

B/ PacnaA~ 0- Ha CTpaHH~H 6apHOH H HecTpaHH~H Me30H 
n- ... so "- + s1 n- ... a- 1T0 + #s

1 
I 1 1 1 1 s 0 - -1 + - 0 - - 0 + -

2 2 2 2 
s_ -::t -2 0 ... -1 -~ _9 0 _1 

TaKHM o6pa3oM, TaK >Ke KaK s cny4a~x pacnaAOB A . I, E. pac
naA~ npOHCXOA~T B cornacHH c npasHnaMH ~I 3 =0, ~0 3=0, ~B=O,~S=O, 
~ Q =0, npH 3TH X pacnaAax TaK>Ke HcnycKaeTc~ wnypHOH s 

1
• 

3AKI1104EHHE 

AHanH3 3KcnepHMeHTanbH~x AaHH~x yKaa~saeT Ha TO, 4TO ecnH 
y4eCTb BHYTPeHH~e xapaKTep~cT~KH scex 3neMeHTapH~x 4acT~~ 
/s TOM 4HCne nenTOHOB, ~OTOHa H wnypHOHOB/, TO pacnaA~ HecT
paHH~X ~ CTpaHH~X 4aCTH~ (J.L. T ,'IT, '1/ ,n . K . A • I • E • n) 
on~c~sa~Tc~ s cornac~~ c npocT~M~ ~30TOnH4eCK~M~ npas~naM~ 

OT6opa: ~I3 =0, ~D 3 =0 

~S=O, ~Q=O, ~B =0. 

L B I I Da=--An~ nemoHOB H D3=- An~ HyKnOHOB , 
2 2 

,llanee, s pacnaAax HecTpaHHblx 4acT~~ ( J.L , r, " , n , '1/ ) He 
no~sn~~Tc~ wnypHOH~, so scex pacnaAax K+s npOAYKTax np~cyTcT
syeT wnyp~oH s 1, s pacnaAax Kg L He ~~rypHpy~T wnypHOH~ /~n~ 
~~ryp~pyeT napa s 2 8 2 I, s pacnaAax cTpaHH~x 6ap~oHos (A, I, 
E • n ), ecnH npo~ecc~ npo~CXOA~T c ~3MeHeH~eM CTpaHHOCT~. 
wnypHOH Bt np~CYTCTByeT, a ecnH npo~ecc~ 6e3 ~3MeHeHH~ CTpaH-

12 

HOCTH, wnyp~OH OTCYTCTByeT. Wnyp~OH~ B CB060AHOM COCTO~H~H He 
Ha6n~AaiOTC~. 

HanH4He ~ OTCYTCTB~e wnyp~OHOB B npOAYKTaX pacnaAOB OAH03-
Ha4HO OnpeAenneTC~ ~HBap~aHTHOCTb~ narpaH>KHaHOB B3aHMOAeHcT
B~~ 11 1. Ka>KAa~ 4acT~~a ~cnycKaeT onpeAeneHHbiH wnyp~oH. 

EcnH He o6pa~aTb BH~MaH~~ Ha BHYTPeHH~e xapaKTepHCT~K~ 
nenTOHOB, ~OTOHOB H Wnyp~OHOB, TO ~3 npHBeAeHHbiX npas~n OT-
6opa MOlKHO ycTaHOBHTb, KaK o6~4HO, npasHna OT60pa An~ aApO
HOB. 

B 3aKn~4eH~e asTop~ s~pama~T rny6oKy~ 6naroAapHOCTb npo~ec

copaM B.A.Me~epnKosy, A.A.Ky3He~osy, H.A.Cas~Hy, M.~.Il~xa4esy 
3a nOCTO~HHOe BH~MaH~e K pa6oTe, npo~eccopy o.M.oap6awosy 3a • 
~eHH~e o6cy>KAeH~~ H yKa3aH~~. 
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3~oHr BaH $H, HryeH MoHr 3ao. AHanH3 pacnaAOB 3neMeHTapH~x P2-82-49 
4aCTH~ no H30TOnH4eCKHM npaBHnaM OT60pa C y4eTOM BHyTpeHHHX xapaKTepHCTHK 
nenTOHOB, $OTOHOB H wnypHOHOB 

TeopeTH4eCKHe B~BOA~ pa6oT~ 111Hcnonb3Y~TCR npH aHanH3e 3KcnepHMeHTanbH~X 
AaHH~x no pacnaAaM 3neMeHTapH~x 4acTH~. PaccMaTpHsa~TcR pacnaA~ 

j.l- '. ·-·,n-, .,... ., n-,K-. A-, l:-,2-,0-4aCTH~. noKa3~BaeTCR, 4TO npH y4eTe 
OAHOBpeMeHHO C BHYTpeHHHMH xapaKTepHCTHKaMH aAPOHOB H BHyTpeHHHX xapaKTe
PHCTHK nenTOHOB, $OTOHOB H wnypHOHOB BCe H3BeCTH~e pacnaA~ 4aCTH~ npOHCXOART 
B COOTBeTCTBHH C npOCTbiMH npasHnaMH OT6opa: ~1 3 =0, ~Sn =0 (~B=O, ~L=O, 
~Q=O}, rAe Sn- nonHaR cTpaHHOCTb: Sn= B+R. KpoMe Toro, noKa3aHO TaKH<e, 4TO 
npH pacnaAaX C H3MeHeHHeM CTpaHHOCTH. Ka~AaR ctpaHHaR 4aCTH~a HCnycKaeT 
COOTBeTCTBY~~HH onpeAeneHH~H wnypHOH. 

Pa6oTa s~nonHeHa B fla6opaTopHH B~COKHX 3HeprHH OH~H. 

,. 

C~eHHe 06~eAHHeHHOrO HHCTHTyTa RAePH~X HCcneAOBaHHH, ny6Ha 1982 

Duong Van Phi, Nguen Mong Giao Analysis of Elementary Particle P2-82-49 
Decays Using the Selection Rules Taking into Account the Intrinsic 
Characteristics of Leptons, Photons and Spurions 

The theoretical results of the previous paper are used for the decays 
of elementary particles. The decays of ll• r ·", ,,n, K, A, l: , 2 and n 
particles are considered: It is shown that taking into account the intrinsic 
characteristics of hadrons, leptons, photons and spurions, the decays hap-

. pen according to the simple selection rules: ~1 3 =0, ~Sn=O (~B=O,AL=O, 
~Q=O). Here~ is the total strangeness, Sn;S+R. Moreover, in the case 
of strangeness nonconservation each strange particle emits a corresponding 
definite spurion. 

The Investigate has been performed at the .Laboratory of High Energies, 
JINR. 
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