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Hac TOSlll.lBSI pa6oTa HBnste TCH npO.aon>K eHHeM Hccn e.aosaHHit caoAcTa y -Kr:HJ.HTOB 11 

rr 0 - M830HOB/ 
1

-
6

/ , npOBOll liM biX B Jl a 6op8TOpliH Bbi COKHX 3HeprHI! 0 6b8ll HH 8 H HOf'O liH C Tii

TYT8 HllepHbiX H ccnenoaan litl 11a 2 4 -niiTpoaol! nponan oaoll uy3blp bKOBOil K 8Me p e . B 3TIIX pa-

6 o T a x 11Cil00b30B801iCb <j:lOTOf'p aq:m li, nony q e HH bl8 npli 06ny'!8HiiH K8Mep b l TT -M e30H8MH C 

I!MnynbC8Mii 6,8 1i 7,5 r :;,a/c ( o6ny'!8 Hii>l np0 11 3BO.llliOHCb llBYM>I cepHHMH) • 0 6cy >Kll88Mbl8 

HHMe .QBHHbi e OCHOB 8Hbi H8 8H8JJH3e COfibi THA, H B A.D.eHHbiX npH npOCMOTpe ::::: 6000 K8il p 0B 1 

OTHOCHllUIXCH K c ny'l810 060y '1 8H iiH K8M 8 p bl n y 'IK OM TT - Me30HOB C HMnynbCOM 7,3 r 8a/c. 

npH npOCMOTpe ocyweCTBI15111CH O OHCK B38HM0.08A:CTBHA nepBH4Hbi X 11 - Me30HOB B rtp0118-

H81 c onpoa o >K.aaiOWHXC51 Hc nyc KBHH eM no Kpa AHeA Me pe o.a H o r o y - xaaHTa . Pacn p ~ !.aeneHHe 

H 8 i!ll8HHbiX c nyqaea llO 'II! Cny 06Hapy>KeHHbiX B HliX Y -KB 8H T O B llpiiB8ll8HO B T860iiU8 !. 

3TH CllY48H COCT8BHI1H qacTb CT8THCTHKH 1 H Cfl01l b3088HH O A pBHee B/B/ .01151 H3y4BH H 51 HBKO-

TOpblX CBOtiCTB y - KB 8 HTOB. 3ll8Cb Mbl 6ylleM liM8Tb llBO O C B381iMOll8i!CTBiiHMII, conpo

BO>Kll810UlliMIICH o6p830B8HiiBM llBYX I!Oii 6onbW8 y - KB8HTOB ( n > 2). B HliX npOH 3 ao
y-

.nHnoch Bbt.aeneHHe nap y -KB B HTOB , KO TOp biB M O>KHO fihlllO CB 51 38Tb C p 8C fl 8Jl0M 

30H8. 

Ta6nliua 

lf11cno y -KBBHTOB 

B C06biTIIII ( n ) 2 3 

lf11cno xl TT-;. ·N - a3811MOllBI!CTBIII! 600 88 13 

lf11cno 

rr=c - a3811MO.ll8i!C TB11ll 53 1 75 17 

0 

" 

4 

llnH Bblll808HIIH 3 TIIX n a p 6bi OII Bbl'IHC08Hbl :;,<j:l<j:leKTHBHbiB M 8CCbl C HC T B M b l llBYX Y 

KB8HTOB ( M yy ) . P acnpenenen11e aenK'IIIH M yy npKBe.lle H o na piic. 1 a Bll lle f'IICTo-

rpaMMbi . KaK BlillHO 11 3 p11cynKa, pacnpe nenen11e IIMeeT OT'IeTniiBbi l! M8KCIIMYM B o6n ac TH 

Mace , 6nii3KIIX K M8CC e " 0 -Me3on a . nnaBH8H KpliB8H - pacnpeneneHIIe aenH'IIIH Myy 

paCC'IIIT8HH blX llOH y - KB8HTOB , B3HTbiX 113 p83HblX C06b1TIIl! (<j:JOHOB8H Kp11B 8H ). rli CTOf' 

p 8 MM8 II ll08BH8H KpHB811 HOpM11pOB 8Hbl H8 OllliH8KOBYIO llOOW8.llb llO>I '18CT1i pac npenenBHiil!, 

OTHOCHwel!c>l K M > 0,20 r :;,a/c
2

• lfli c no B B Oii'lliH Myy B M8KCiiMyMe, T.e. B o6-yy-
08CTii OT 0 , 08 llO 0, 16 r :;,e/c

2
, 38 B bi 'IBTOM <j:JOH8 p 8BHO 88 + 11 (<j:laKTII'IBCKOB '!II CO O 1T O -

M 830HOB) . 

VJHTepeCHO OTMBTHTb1 4TO BC ilH JlllSl K8>K.ll 0 1"' 0 rr 0 
-M e30H8 p BCC l.{HT8 Tb n onp8B KY, Ko

x/ 
0T60p rr : N B3811MOllBl!CTBIIl! npOii3 B Oll liOC>I llO 06wenpli11>1TbiM Kp11TB pii5!M, li300>KeH

HbiM , H811pliMBp, B/ 1 / . 
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To pall Y'!IITJ ,JBtma 5 bJ 3BBIICIIMOCTb 3cpcpeKTIIBHocTR peri!CTpBUIIII TT 0 -M e3 oHa OT 3HeprRR 11 

reoMeTpHY: eCKHX ycHoswR:x/ • H HaA.TH nonHoe YH.Cno rr 0 - MeaoHoB, o6paaosaew nxcf! so acex 

OT05pBHHbiX 83811M OUel\CTBIIllX, TO 3TO '!HCnO ( 8400 .! 1100) XOpOWO COBnanaeT C '!IICnOM 

TTo - Me3oHoa, ou peueneHHbJ M no aceM y -KBBIJTBM (8200 .! 4 00 ) . ¥1 3 n ony <Je HHoro non-

Hero lJHCJ1ll 11 Q - M 830HOB cne.a.yeT, Y T O Cp8.0.HHSI sQJciJeKTHBHOC T b perH C Tp 8UH.H 11 O -M e30H 8 

B !JallJHX ycnOBII<IX pBBHB ( !,0 .! 0, 13 )% , 

Ha pH c . 2 npencTIH>neHo y rnoaoe pacnpeneneHHe TT 0 - Me3oHoexx/ a c . u .u. ( rHcTo

rpaMMa a) . H a 3TOM >Ke pucyHKe (rRcTorpaMMa 5) nnll cpaeHeHHll npHeeneHo yrnoeoe 

pacnpenene HII e acex y -KBBHTOB B c . u .11. KaK BHLlHO 113 pHCYHKa, o5a pacnp enen eHII ll 

6nH3KH .a.pyr K npyry . n ocnenHee , B 98CTHOCTH, 03H 81.{8€T 1 ttTO B H8lli H X ycn OB JHI X p erHCT

p8UHH M bl He UM8€M 3AM€1'HbtX fiOT€ pb 11° -Me30HOB ( H a n pRM€p 1 rr 0 - Me30H OB , HC n yweH 

HblX B C,l[,lf, H838Ll II T,n . ). npnBeL(eHHOe H8 piiC, 2 yrn050e pacnpe,oen e1111e rr 0 - Meao

H OO nony4eHo nyTeM BbPIIITEI.H H H H3 yrnoaoro pac npeneneHH51 acex "11 ° - MeaoHoa" (nonyye-

2 
HO nnll acex cny<Jaea c Myy OT 0,08 no 0,16 r aa/c ) yrnoe oro pacnpeneneHHll "cpoHo-

BhiX TT O -M e30H OB" ( p8CCl.IH.ThHO tl,R.Sl y - KB8H TOB, B351 T biX H3 p83H hiX B38H M O.LleAC T B HA, 

HO HMeiOWHX aenH'lffHY Myy B npenen ax OT 0,08 no 0, 16 raa/c
2 ) . n pli 3TOM non g "cpo-

HOB blX 11° -M eaoHoa' onpeaensnacb Ha OCHOBe pacnpeaeneHH A, npHae.neHHbiX H a p Hc. 

( ~ 30% ), AHanorH'lHBll npoueaypa Hcnonb3oaanacb npu nocTpoeHHH HMnynbCHblX p acnpene-

n eH HJt 11 O - M e30HOB. 

Y1MnynbcH oe pacnpeaene HHe rr 0 -M e30HOB a c.u . H. npHoeneno Ha pu c , 3 (cnnowHall 

t'HCTorpaMMa). 3nec b >Ke nnll c paaHeHHSI npencTaaneH o RMnyn bCHoe pacnpe,oeneHRe 3Bpll

>KeHHblX r. -Me3oHoo, B3llTOe H3 pa5 oTh/
81

. KaK BIILlHO 11 3 pu cyHKa , Mbl He Ha6n 10aaeM 

5onbworo paanii'!H5t Me>Kay HMnynbCH bJ MH pacnpeaeneHHllMH 3apn>KeHHblX H Hel!TpanbHbiX 

11 -Me30il OB . nnaBHBll KpHaan pacc'lnTaHa no CTBTIICTH'!eCKOl! TeopHu
17 I CpenHHe 3H8'le-

HHSI 11MnynbCOB TT -Me3o Hoa npHeeneHbl a Ta5nHue II . Y1MnynbcHoe pacnpeneneHRe 

Tl O -Me30HOB B na6opaTOpHOi\ C H'CTeMe npHBe.lleHo H B pH C. 4 , rHCTOrpBMM 8 1 OTMe'-leHH851 

- I l l 
nyHKTHpHDA nHHH:eA, - HMnynbCHOe pacnpe.aeneHHe 11 -Me3 0 HOB 

Tun 

B38HMO.lleACTBHSI 

1T O -M e30H bl 

11 
M e3oHb,!"'o_r __ _ 

T a5n Hua 2 

11 - N rr:c 
0 ,40 + 0 ,1 5 0 ,37 + 0, 15 

0 .51 + 0.03 

11-N + 11:c 
0 ,38 .! 0,1 4 

xi 3Ty non paa Ky ( " cTaTHCTH'!ecKnA" aec) Mbt Bbl'!HCn>WH no cpopMyne IV 
0 

= W , lly , 
f'.llP WYJ -" c T UTHCTH'-IeCKHAII' aecl l / nepaoro y -KBBHTCl, n'y2 -" cTBT II CTH'-Ie~K~ti:t )'laec 2 

BTOporo y -KB llHTa. 

XX/ npH IIOCTpOeHHH yrnOBbiX , B TClK >Ke HMnyn bCHbiX pacnpe!l,eneHHA 17 ° -Ma30HOS 

H"CilOnb30B8nlfCb nonpBBKH , ytJUTbl8810ll.Uie 38BHCHMOCTb 3cj:lCtJe KTH BHOCTH p erHCTp8UHH 11 O 

Me30HOB ()T 3 11eprHH H reoMeTpH'!eCKHX ycnOBIIH ( CM, CHOCKy Bb!We ) . 

4 

l 
I 

1 
I 

H a pH c. 5 np>!BeneHo pac 

HBSI rHCTOr p a MMB ). 0TM8THM 1 

HHSI fJ011epe11HhiX HMflynbCOB 38 {: 

Cpea.HHe 3HB'-IeHJHI nonep~l.J.HbiX 

THn 
838HMO.Oe~CTBHSI 

TT O -M e30H[,J 

:!: -Me30Hb/B/ 

TT=N 

0,26 .. 

0,29 ~ 

B aaKn tO "'.eHn e OTMeTHM, ' 

0 
rH C TpHpOB B HH bJM H TT -Me30Hl 

TT 
0 y x/ • nony'l.eHHbie npH 3TC 

.llnst cneuH BJthH n A rpynnbJ 

nyCK8HH eM no KpBAHeA Mepe 0£ 

HOB 1 liTO COOTBeTCTByeT 1101ttl0t 

COBn BDBeT C lfH CJtOM TT O -Me.: 

TaK HM o6paaoM, 3cjlcjleKTHBHOCT 

n OC TpOe H bl yrn OBb!e H HMnyn bC 

rr 0 -M eaoHoa no nonepet..tHbiM 

1101ly"'eHH biM .ll11H 38pHii<eHHLIX 

11 O -Me30HOB 1 o6 paayKHUHXCR 

38pSDKeHHLIX - Me30HOB - ( 

AaTOpb! 6naro.napHbl M.Yt 

I. H.r. 6Hprep , BaH r aH-"BH, 
HHuKast, .il.l<. Konbtnoaa 
ropeuxnH, 10 . :-\. CMopo.a 

x/ Macca CHCT.?Mbl rr 0 y 



rr 0 -Me 30HO OT 3HeprHH H 

:::>B~ 06p 830B8BWIJ XCS! B O BC9X 

•powo c oenaaaeT c qHcnoM 

400 ) . Vl 3 n ony'<eHHoro non

T b p e rHCTpBUllH 1T O -Me30H 8 

e30HOBXX/ B C,U,I!, ( l'IICTO-

.f eHIHi n p Hee.n e Ho yrn oaoe 

cy HKa, o6 a pacnpeneneH H~ 

0 8 H8W KX y c n OB lHIX p e rnCT

~p, rr 0 -Me3 0HOB, uc ny weH-

pac npen.en e HH e "
0 

- M eao

;ex • " 0 -MeaoHOB • ( n o n y q e 

or·o pacn peneneHH~ •¢oHo

pa3Hbi X B3BIIM On e liCTBHll , 

>a/c
2 

) , npli 3TOM non~ • q,o-

, npHeeneHHhi X Ha puc . 

::>eHHH HMny.1 bC H b lX pac npe.n e-

leHo Ha pHc . 3 (cnnowH a R 

bCHoe pacnpeneneHI!e aapR

pHCYH Ka , Mbl He Ha6mo n aeM 

lp5DKeHHbiX H HeR:Tp 8 11 b H b i X 

l TeopHn
1 7 1 

C p enH 11 e 3 HB'<e-

-<nynbcHoe pac npenen e Hne 

3 

rHC T Orp8MM8 1 OTM e 4 e HH 8H 

t l ! 

rr -N + 11: C 

0 ,38 + 0,14 

no ¢opMyne lY 0 ~ I~)' , ll y , 
y

2 
-*'cTaTncTa4e1f:KH.J::f 1aec 2 

]pe!leiieHHJt TT O - Me30HOB 

11 8 JI OC TH perHCTpBUHH r. O 

BbiWe). 

, 
I 

1 
r 

Ha p Hc. 5 npHae.aeHo pacnpenen e HH e rr O -M eaoHo B no nonepeGH biM HMnyn bCaM (cnnow

HB H rH CTOrpBMMB). 0TMeTHM, '-I T O B npen,en a x OWH60K OHO He OTIJHG 8e TCSl OT p acn pe.nen e-

HHSI n onepetJHhiX HMnynbCOB 38pSDKeHH blX TT -Me30U OB ( nyHKTHpH8SI r KCTOrpa M Ma ) /S/. 

C pen.Hu e aHa\f.eHHR nonep~'-IHbiX HMnynbCoa npuae.n.eHbi a Ta6nKue 3 

T nn 
B38 HM O.neACTO~HI 

± 181 
- Me30Hbl 

0, 26 + 0,10 

0,29 + 0,02 

T a 6 n n u a 3 

0,3 1 ::!: 0 ,10 0, 28 ::!: 0,09 

B aaKnt04.eHH. e OTMeTHM, '-ITO n.nH oTo6paHH bi X HBMH TT - N B381fMO.D.e ACTDHA C aap e

0 + + r HCTpHpOBBHHbiMH TT - Me30H8MH Mbl p8CC\.IHT81JH M 8CCbl CHCTeM TT TT ' TT TT 

TT O y x/ • nony•-leHHble npH 3TOM pacnpe.neneHH SI npHBe.OeHbl H8 p H C. 6 . 

8biBO.Obt 

Jln H cneuHaJibH n A rpynnbt " - N H C B38HMO.OeACTBKA 1 conpOBO.>K,0.810WKXC SI HC-

nyc KBHH eM no KpaAHeA Mepe onu o r o y - KaaHTa , :JaperacTpH poeaHo (88 !. 11 ) rr o -Meao

HOB 1 liTO COOTOeTCTByeT 1101JBOMY '-l lfCny (8400 .:!: 11 00) 11 O - Me30HOB. n ony t~e HHOe . 3H8 l.J e HH e 

cosna.aaer c t~ HCJIOM "
0 

-MeaoHos, onpeneneHHbJ M no see M y - KaaHTaM ( 8200 ::!: 400) , 

TaKKM o6pa30M, 3ctJ¢eKTHBHOCTb perHcTpauH H 11 ° -MeaoHOB O K B3BJJBCb paeHoA ( 1 ,0:_0, 13 )%. 

nocTpoeH bl YI'llOBbie H. H.MnynbCHbl e pacnpeneneHHSI 71° - Me30HOB 8 c . u . H. Pacnpe.a~neHH.e 

- MeaoHon no nonepe'-IHblM HMny.'lbCBM coonanaeT c cooTeercTsy!OtUHM pacnpe.neneHHeM , 

llOnyt~eH H biM .QlHI 38pSI}f{eHHblX 

rr
0 

- Me30HOB, o6p83YIOWHXCS1 B TT - N B38lfMO.ne AcTBHSlX, paseH ( 0 ,26 _:!: 0 ,1 0) r ::m/c, 

38pH>KeHH biX - Me30HOB - (0 ,29 : 0,02 ) r3a/c) . 

AsTopbl 6naro,aapHbi M.Y1 . nonropeuKoMy aa o6cy>K.aenHe H ueHHbJe cooeTbi. 

n H T e p a T y p 8 

l. H .r. EHprep, BaH raH-l.JBH , BaH Uy-u3eH, .ilH H Jla- uao, lO .B . KBThiUJeo , E.H. Kna.a -

HHUK 8SI , Ll.K. KOilbJnosa , B.E . nK)5HMOB, Hr~H .[lHH T bi, A.B. l-hr KHTiiH, M.~. flo.a
ropeUKfln, !0,.-"\. CMopot:tHH, M.Yl. Conoo~>ea, 3. TpKa , )!(3TCI>, .::!.1. 1461 ( 196 1 ) . 

x/ Macca CHCT.:!Mbl rr 0 y 6bma paccGHTdHB nnst TT--N H 11--C B3r'lHMo.ae~cToHA . 
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P H c . 2. Yrnouoe ~acup 
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P-97~ , J].y6ua, 1962. 

)THosa, B.H. CTpenbuos. 

-15 5 7
1 

J].y6ua , 1964. 

lOB. npenpHHT Ol-1HV1 

., KuM Xu Vlu, E. H. Knaa.
tes, E.C. CoKonoaa, M.V1.Co-

1,W ,Meier, Nuclear Physics, 
~ 659 ( 1962) . 

~naTenbCKHR: oTnen 
r. 

P H c. 1. P acnpe.n.enetnre nenu:1.f.HH M YY .OIJSl r.-- N H rr - - C saaHMo.oeA:cTsHA 

( n yz 2 ) . nnaaH USI K p HB8SJ - ~10HOBoe pacnpeneneH He . 

4.---------------------~ a 
3 

1,26 : 0,15 

3 

2 

P H c. 2. Yrn oaoe lJ<:iCIIpe.neneHH C rr 0 -M eoott os s c . u.H. JJ.Ji st " -N H rr--C B3BHMo-
.a. e ltcTB HA ( p ocnpe.nen c Hii e a); 6 - yrnoooe pacupe.ueneHne y -K saH-
TO B B C .U.H. H .011Sl 77- -N B3 8 H'M O.D,e n cTBH ti , 
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--Nji· 

3,0 

-~ 

Z.D 

1,0 

0 . 3 .J. .5 .6 . 7 .8 .9 •,0 1,1 I,Z 1,3 '·" 1.5 
Pf,a 1!)6lc/ 

P 11 c . 3. VI MnynbCHoe pac upeneneHH e 17° - MeaoHoB a c . u.H. llliR "--N H "--C B3a

l-t.M oneA.c TsuA (cnJlOWUBR rHCTOf'p8M M8), ~yHKTHpHO A liHHHeA OTMe"ieHa f'H<Jl / 
TO f'p8MM 8 HMnyJlbCHOf'O pacnpeneneHIHI rr -Me30HOB . B3SI T0f'O H3 pa60 Tbl , 
nna BH8SI Kp HB 8SI p8CC"iHT8H8 n o CTOTHC THqeCKOR Te OpHt! / ? / . 

NN1i• 

2,S 

2,0 

I,S 

1.0

1 
0,5 

0 .z .4 .6 .8 i,O 1,2 i,~ 1,6 1,0 3,0 4p ~0 6.0 
(r36fc 

P n c. 4. Y1M n ynbcuoe pacnpenenenHe rr 0 - Meaouos e n .c.K. nnst "--N H rr--C asaH

Mo.neRcTBHA. rHCTOrp8MM 8 1 OTMe"ieHH8Sl nyHKTHpHO A llHHH eA~- HMITYJlbCH Oe 

pacnpeneneuHe 17- - Meaouos s n.c. K. I I I. 
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NNrro 
2,5 

2,0 

I 
11 .__, 

I 
I 

1,5 I 
L_ 

I 

I 
I 

1,0 I 
_J 

0,5 

.7 .8 .9 1,0 1,1 
( PJ)J;o( (JO/c ) 

p H c . 5 . Pac upeneneHH e 17 ° - Me30HOB no nonepe~HbiM HMnynbCBM. nyHKTHpHBSI f"Hc -

T O f'p8MM 8 - pacnpe.aeneHHe 110 n onepe'-IH blM HM11YllbC8M 38 p SI>K9HHbiX 17 - Me-

30HOB /8/ . 

N 

20 

I~ 

0 

10 

a 

o 1.• .s .6 .7 · ' .§ (0 •. 1 •. ? 1.3 1.• 1.5 1,6 1,,' 1.1 1'111·11-n· 
10 

fi11T'r 

+ 
p H C . 6 . 8 ' - pacnpeneneHH9 3¢¢eKTRBHbiX MBCC CHCT9Mhl 71- rr O ( 17 ::_ N B38HMQ-

neACTBHH) 6 - pacnpenenei-IH9 3cjlc\leKTHBHbiX M8CC CHCT9Mbl TT + 17 - 11 0 

( TT-- N B3CUIM O.Q91\CTBHSI} B - pacnpe.aeneHHe 3¢cf"eKTHBHbiX MBCC CHCT9Mbi 

rr 0 y ( "-- N H rr-- C B3BHMO.aeAcTBHSI). 


