


1. Kan~6poeo4H~e npeo6pa3oeaH~R nepeoro POAa, ocy~ecTBnReM~e 
:.pi ( x), 

HaA <!JYHKI..I~RM~ 1/1 (X)= 1/12 ( x). npo~3BOnbHOrO KOMnneKCHOrO nonR, 

w(x)-1/J'(x)= 
/1/ 

.P' 
n 

KaK ~3eecTHo, np~ noM~~ Teop~~ HeTepa ~3 ~Heap~aHTHOCT~ OTHo
c~TenbHO npeo6pa3oeaH~R /1/ MomHo nony4~Tb 3aKoH coxpaHeH~R 3a
PRAa nonR: 

Q = const. /2/ 

Q = 13 + S + C + B - Le _ L M 
2 • /3/ 

rAe Q- 3aPRA AaHHOH 4aCT~I..I~, 13 - TpeTbR KOMnOHeHTa ~30TOn~4ec
Koro Cn~Ha 4aCT~I..I, S,C- CTpaHHOCTb ~ 04apoeaHHOCTb COOTBeTcT
BeHHO, B,L - 6ap~oHHoe ~ nenTOHHoe 4~cna. 

/3/ RBnReTCR 06o6~eHHOH $OpMynoi1 renn-MaHHa-H~W~Am~M~; OHa 
cnpaBeAn~Ba He TOnbKO AnR aAPOHOB, HO ~ AnR KBapKOB, nenTOHOB 
~ wnyp~OHOB, KBaHTOB~e xapaKTep~CT~K~ KOTOP~X AaH~ B Ta6n~1..1e. 
0TMe4eHO, 4TO np~ 3TOM KBapKOB~H COCTaB aAPOHOB COXpaHReTCR 
B o6~4HOM B~Ae 11 • 21 • ~3 /2/ ~ /3/ nony4eH~ <!JOpMyn~ 

t'1I 3 = 0, M = 0, ~C = 0, ~9 = 0, ~L-e 0, LlL.« -: 0 /4/ 

B /4/ ~1 3 =1(1 3 ) -(1 3 )_ ; l(1
3

) - anre6pa~4eCKaR cyMMa 
f f I f f 

TpeTb~x KOMnoHeHT ~3oTon~4ecKoro cn~Ha ecex 4acT~LI. pomAeHH~x 

e pacnaAe, BKnJ04aR nenToH~ ~ wnyp~oH~/4,5/. (1
3 

). - TpeTbR 
KOMnOHeHTa ~30TOn~4eCKOrO cn~Ha pacnaAa~eHCR 4~CT~I..I~, 

,,;._· 

t• . • 
,... ... ;4' ~ . • • 

·----:: ..• ~~:;.~--)-· --z ... .._ __ .• 
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Ta6mu.J;a 

HeKOTOphle xapaKTepHCTHKH KBapKoB, nenToHoB H wnypHOHOB 

'IacTHJJ;bi 

KBaHTOBbie u d s c e - Ve ll vll y "-I "-2 
XapaKTepHCTHKH 

Q( e) 2 I I 2 -I 0 -I 0 0 0 0 
3 -3 -3 3 

13 
I I 0 0 I I I 0 I I 
2 2 -2-z -2 2 2 2 

s 0 0 -I 0 0 0 0 0 0 -I 0 

c 0 0 0 +I 0 0 0 0 0 0 +I 

B I I I I 0 0 0 0 0 0 0 
3 3 3 3 

L 0 0 0 0 0 0 0 

/'iS = }; ( S) f - S. , 
f I 

l'iC=};(C). -C .. 

rAe }; (Sf),}; ( C Yr - anre6paH4eCKa.R cyMMa KBaHTOBbiX 4Hcen cTpaH-
f f 

HOCTH H 04apoeaHHOCTH, BKJ1104a.R WnypHOHhl, pO>KAeHHble B pacnaAe; 
~ H C; - CTpaHHOCTb H 04apoeaHHOCTb pacnaAaiOllle~c.R 4acTHUbli 
B H L- 6apHOHHoe H nenToHHoe 4Hcna. 

2. npaBHJla /4/ pa3pewaiOT pacnaAbl 

B 3TOM pacnaAe npoHCXOAHT cneAYIOUlee npeepallleHHe: 

s 1 0 0 0 

1 
2 

+ 1 

6. s = 0, 6. 13 = 0, 6. B = 0 , 6. L = 0 .•• . 

B 3TOM pacnaAe, He Y4HTblBa.R ponH wnypHoHa, HMeeM 6. Q = -1 = 6. S. 
HaeecTHO, 4TO H30TOnH4eCKHe npaBHJla OT6opa renn-MaHHa-~e~H

MaHa/3/ He OTHOC.RTC.R K pacnaAaM 
n __, pe- ve, 

1-160 B 3TOM pacnaAe He npoHCXOAHT H3MeHeHHe CTpaHHOCTH. 0AHaKO 
3TOT pacnaA paapeweH no npaeHnaM /4/: 

udd __, uude- v e 

s 

d __, ue 

1 
2 

0 

1 1 ------
2 2 

0 0 

v 

1 
2 

0 

HMeeTC.R TaK>Ke 6.! 3 = 0, !'iS 0, l'iB= 0 .... CneAYIOUlHe pacnaAbl ,, . 
.RBJl.RIOTC.R pa3peWeHHbiMI1 llU ll~dt:IVIJidM /"1/ • 
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HeoToeMneMa~ 4epTa ecex 3THX pacnaAOB - npeepa~eHHe s-KeapKa 
e d -KeapK c HcnycKaHHeM wnypHoHa "'I 

/5/ 

BHAHO, 4TO aAPOHH~e pacnaA~ CTpaHH~X 4aCTH~ BeCbMa pa3H006pa3-
H~, HO HX POAHHT TO, 4TO Mbl BC~AY HaXOAHM npeepa~eHHe /5/, 
B KOTOPOM npaBHnO ,1 Q = ,1 S HapywaeTC~. 8 CHny 3TOIO K aAPOHHbiM 
pacnaAaM cTpaHH~x 4aCTH~ npaeHna renn-MaHHa- ~eHHMaHa He npH~e
HHMbl. 

CneAy~~~~~e nonynenTOHH~e pacnaA~ ~en~~Tc~ TaKme pa3peweHH~MH 

no npaBHnaM /4/: 

4. A~ pe- v, 

C A ~n .. -;-; 

6. ,- ~ Ae-f- . 
]. - ~ lo e- j) . 
8. ,- .... Ap.- v . 
9. ,- .... lo e- ii . 

10. , 0 ~l+p.-v . 
11 =0 ->I+ e- v 

B 3THX peaK~~~~~x npoHCXOA~T pacnaAbl s-KeapKa Ha u-KeapK 111 nen
TOHH~e nap~ c HcnycKaHHeM wnypHoHa "'I 

s .... u e- ( p.-) iJ +"-I• ( s .... u e+ ( p. +) v + xI ) • /6/ 

Ecn111 He y4TeHa ponb wnypHoHa, TO e npeepa~eHHH /6/ e~nonH~~TCR 
COOTHOWeHH~ 

4 

T.e. B~nonH~~TC~ npaBHna renn-MaHHa-OeHHMaHa. HTaK, npaBHna 
renn-MaHHa-$eHHMaHa coenaAa~T c npaeHnaMH /4/ npH onHcaHHH 
nonynenTOHHbiX pacnaAOB, rAe npoHCXOAHT npeepa~eHHe s -KeapKa e 
u -KeapK 111 nenToHHY~ napy. npaeHna /4/ pa3pewa~T TaKme cneAy~-

~~~~e pacnaAbl: 

I+ .... !I.e+ v 

B HHX npoHCXOA~T npeepa~ei-1111~ 

3TH pacnaAbl He nOA4HH~~TC~ npaeHnaM .1 Q = ,1 S , npH pacnaAe Ha 
o6bi4Hble 4aCTH~bl cTpaHHbiH KBapK I s -KeapK/ HcnycKaeT wnypHOH d.I 

I "'I HMeeT I 3 = __!_ 111 s = -1 I. An~ 3Toro npo~ecca Tpe6yeTc~ HeKo-
2 

TOpoe BpeM~. 3TO 06o~CH~eT, no4eMy CTpaHHble 4aCTH~bl HMe~T 60nb
wee BpeM~ mH3HH no cpaeHeHH~ C HeCTpaHHbiMH 4aCTH~aMH, HMe~~HMH 
CXOlKHe MaCCbl. 

PacnaA C H3MeHeHHeM CTpaHHOCTH Ha 2 eAHHH~bl /,18 = 2/ Tpe6yeT 
npeepa~eHHR OAHOBpeMeHHO ABYX CTpaHHbiX KBapKOB. BepO~THOCTb 

3Toro npo~ecca, o4eBHAHO, Hc4e3a~~e Mana, TaK KaK oHa npeACTae
n~eT C060H npOH3BeAeHHe Bepo~THOCTeH ABYX peAKHX npo~eCCOB, 
HHa4e rosop~, npo1.1ecc c ~ i::i = 2. HMt:t: 1 ;$Hd4.-t 1 t::Jit>Hu uuJot>wcc AdiJd~

TepHoe epeM~ /no cpaeHeHH~ c .1 S = 1 I 111 npaKTH4eCKH He ycneeaeT 
ocy~ecTBHTbc~. B c111ny 3THX coo6pameHHH cneAY~~~~~e npo~eccbl ~e

n~~Tc~ 3anpe~eHHbiMH: 

= -> lliT 

,lleHCTBHTenbHo, noA06Hble pacnaAbl noKa He Ha6n~AanHcbl8/, Boo6-
~e rbeop~, n~6oH npo~ecc, Tpe6y~~~~~H OAHoepeMeHHoro npeepa~eHH~ 
ABYX KBapKOB, npaKTH4eCKH He Ha6n~AaeTC~, 11160 OH Tpe6yeT MHOIO 
BpeMeHH. 3a 3TO epeMR peaK~~~~~ HaBepH~Ka nOHAeT no APYIHM, 6onee 
eepORTHbiM KaHanaM C MeHbWHM xapaKTepH~M BpeMeHeM /TO ecTb no 
KaHanaM, Tpe6y~~~~~M pacnaAa nHWb OAHOIO KBapKa/. ~13 3THX Coo6-
pameHHH ~en~~Tc~ 3anpe~eHH~MH cneAY~~~~~e pacnaAbl: 
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( su .... dde+ v) , 

Ko + -.... rr e v 

( ds .... ude- il ) . 

HHTepeCHO OTMeT~Tb, 4TO B~CW~e MOA~ pacnaAa RBnR~TCR 3anpe
llleHH~M~ no npas~naM renn-MaHHa-<!>ei1HMaHa /TaK KaK ~ S 1-. ~ Q I. 
3Kcnep~MeHranbHo OH~ noKa He 3a<!>~Kc~posaH~. 

B cny4ae o4aposaHH~X 4acT~~ Kapr~Ha Momer ~3MeHRTbCR: nopo~ 

peaK~~R C pacnaAOM ABYX KBapKOB eCTb eA~HCTBeHHO B03MOmH~H Ba
p~aHT AnR AaHHOH 4acr~~~ ~ TaK~e peaK~~~ Aei1crs~TenbHO Ha6n~
Aa~TcR/6,7/,Ho n~Wb cnyCTR nPOAOn~~TenbHOe speMR - BOT no4eMy 
04aposaHH~e 4acr~~~ m~BYT AOnbwe, 4eM crpaHH~e noAo6H~X Mace. 
6onee noApo6Ho sonpoc o np~MeHeH~~ npas~n or6opa /4/ AnR pacna
AOB 04apoBaHH~X 4aCT~~ 6yAeT OCBellleH B OTAenbHOH pa6ore. 

B 3aKn~4eH~e OTMeT~M: aHan~3 scex MOA pacnaAa noKa3an, 4To 
npas~na /4/ Aa~T xopowee cornac~e c 3Kcnep~MeHranbH~M~ AaHH~M~. 
Bee Ha6n~AaeM~e MOA~ pacnaAa 3neMeHTapH~x 4acr~~ yKnaA~Ba~TCR 
B npas~na OT6opa /4/. npas~na /4/- YH~BepcanbH~, OH~ np~MeH~M~ 
AnR c~nbHbiX, 3neKTpoMarH~THbiX ~ cna6biX pacnaAOB. U3 npa's~n /4/ 
MOmHo nony4~Tb o6~4H~e ~3oTon~4ecK~e npas~na or6opa, BBeAeH
H~e renn-MaHHOM-<!>eHHMaHOM AnR cna6~X pacnaAOB C ~3MeHeH~eM 

Asrop s~pamaeT ~cKpeHH~~ 6naroAaPHOCTb npo¢eccopy 
A.A.Ky3He~osy, M.<!>.n~xa4esy 3a nOAAepmKy s pa6ore, a B.fl.fl~6o
w~~Y 3a o6cymAeH~e ~ ~HTepec K pa6ore. 

m1TEPATYPA 

1. Glashow S., Iliopoulos J., t1aiani L. Phys.Rev.ser.D, 1970, 
v. 2, p. 1285. 

2. 3axapos B.H., 11o<!><!>e 6.A., 0KYHb fl.6. Y<I>H, 1975, T. 117, 
c. 228. 

3. Feynman R.P., Gell-~1ann t~. Phys.Rev., 1958, 109, p. 193. 
4. 3~oHr BaH <!>~, HryeH MoHr 3ao. OH~H, P1-81-779, Ay6Ha, 1981. 
5. 3~oHr BaH <!>~, HryeH MoHr 3ao. OH~H. P2-82-49, AY6Ha, 1982. 
6. Cnops A.M. et al. Phys.Rev.Lett., 1979, v.42, No.4, p. 197. 
7. Anees A.H. ~ AP· ~<!>, 1982, T. 37, s~n. 6, c. 1474. 
8. Reviews of Modern Physics, 1980, vol .52, No.2, p.11. 

6 

PyKon~cb nocryn~na s ~3AaTenbCK~H OTAen 
10 OKTR6pR 1983 roAa. 

HET RH flPOBEROB B BAWEA BHBnHOTEKE? 
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TEMATHqECKHE KATErOPHH llYBnHKAQHR 

OB~E~EHHOrO HHCTHTYTA ~PHYX 
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1. 3KCnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTPOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. ~AepHaR cneKTpOCKOnHR H paAHOXHMHR 

7 .• H3HKa TR*enwx HOHOB 

8. KpHOreHHKa 

9. YcKOPHTenH 

10. Aa~oMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa . 

14. HccneAOBaHHR TBePAWX Ten H *HAKOCTeH 
RAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAepHwx peaK~HH 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~3HKa 3a.HTW 

17. TeopHR KOHAeHCHPOBaHHOrO COCTORHHR 

18. HcnonbsoaaHHe pe3ynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3H4eCKHX HCCneAOBaHHH 
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