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HweJODUI8CII 8JtCnepBM8BTanlolllol8 .IUlBIIW8 B o&laC'I'B &nprBII 114PT8JDDUIX UCTBil 

ao 1 raa yJt83b1BaiDT 114 3114'UTelDoJIYID pom. B3o6apBb1X lt&BMOB B pealtllBIIX tr+N .. Ir+lr+N', 
/1/ I t 

B pa6oTe t5hmo uoJtaaaso, 'ITO an11 TUBX peuull wolltllo onpeaenan. paasocn. ceqe-

nll aayx aaoCSap&biX Jtaaanoa, all4nB3Bpyll eaepreTB'I8CJtBe pacnpeaeneo11 BTopB'IBbiX uc-

TBil C noMOIIIbJO cjlopwynbl: 

du 

d CU N' 
If I 

du 
-- = (u 2 d cu , < tr N '}.. - u<tr N '>tr )( I f I - I f I ~ 

fT IN I 2 2 I I 2 ' 

(1) 

rae cu , • CU , - COOTBeTCTBeBJIO nOIUib18 &BeprBB rrJN'· B rr N' B BX ColloBoi 
rr

2
N 2 

u ,._ - nonable ce'leBBII o6paaoaao11 eo6ap, pacnaaaJDDUIXCII u rr N' 
(fT 2 N 1'11 I 2 I 

rr
1

N 

u • 
(fT I N'}tr _ll 
B "2 N' ; If 

1
12 B If 21 - aopMHpoaa&lllole 114 eaBBBily 4JynllBB, uepaa11 aa JtOTOpbiX 

onach!aaeT pacupeaene1111e no IIOIUIOII aaeprBB B c.ll.llo rr -weaoll4 • sy~tnou, B03BBIUDIIX 

a peaym.TaTe pacna.IUl 113o6aphl, a aTOpas - pacupeaeneBBe no uonaoll asepna a c.ll.B. 

sy~tnoaa • rr -weaoaa, o6paaoaaameroc11 OllHOBpeweaao c aaoCSapoll. BenB'IB&a, CTollm&ll 

a neaoll ucoru ciJopwy nhl ( o6oaaaueNall a aam.aellmeM qepea !!. ) , onpeJleniUI&Cit &llCile-
t 2 

paweBTam.so, a paaaocn. 4Jy&JtllBII I f 1 I -I f 2 I Bbi'IBCniUI&Cit no aaoCSapaoll woaena 
/2/ nllaaea6ayMB ll lliTepaxaiiMepa • Ha ocsoBBBilB asa .. aa aaepreTB'IGCJtBX cneJtTpOB an• 

324 cnyqaea pealtllllB ,-+ p .. ,-+ rr ++ n (I) 6blna oupeaeneaa paaaocn. ce'leBRII 

u - +-u + 
(fT D )17 (fT D )fT 

,-+ p .. rf'+ "-+ p(ll) 

• HeaocoraTO'IBOCft CTaTBCTB'Iecxoro N&Tepaana uo peaJtllBB 

ae noaaonana npoaaaecTB TaxyJD lKe oneaxy an• paa&OCTB 

s 



0 - 0 , OIIBaJ:o1 !S~o~no OTMe'leao, 'ITO ecnB aao6apa~o~e nepeXOIIbl B npo-
Ctrop)f7 - (7T -P )rro 

IIOCC8X Reynpyrora ( 1T -p ) -B38BMOII&ACTBBB B p8CCM8TpBB8eMOlt o6naCTB SRepralt npo-

BCXOIIBT TOnbJ:O B COCTOHRBB C T=~ 
'TO a(trop)7T- =o(7T-p)71o • 

B aaCTOSillleA pa60Te pa3ROCTRbtM M&TOIIOM aaanaaBpYJOTCH 698 cny'laes peaJ:IUIB (I) 

H 101 Cl'!y'18lt peaKIIHB (ll) 1 IIORy'leRRble C IIOMOIIIbJO 25 -<:aRTIIMeTpOBOA lKBIIKOBOIIOPOII

HOll Dy3blpbltOBOli J:8Mepb1 1 IIOMelll&RROli B MarRBTRoe none R811pSDK9RROCTbiO 120()() SpCTello 

3HeprR!I IIY'fK8 1T -M930ROB1 ycpeiiB98RaH DO BC&M C98HC8M p860Tb1
1 

COCT8Bn511Ul 

338.:!:.12 Msa. 06mee XOIII'IeCTBo npOCMOTpeRRbiX CTepeocjloTorpacjiB:A pasasnoc& 250 TbiCB'IaM. 

ll Sl 
YcnoBHSI OT6opa R BII9RTilcjiB:It81lHR C06biTBli ODBCbiB8nBCb paaee 1 

• nonable C&'I&RBB pOSit-

null (I) B (II) 6hlnB Raliii&Rbl paBBbiMB ( ) -27 2 
o - + ~ 1,39+0,06 • 10 CM B o -

0 
0 0 s -27 2 

( 0,20 ±_ Q:OO ) • 10 CM COOTB9TCTBOHBO. 
rr 11 n - rr 1T p 

He pac. 1 npeiiCTa&neRbl pacnpeAeneRBs co6&tTIIA peaJtiiBB (1) no sljM!leKTIIBRI>IM 

MaccaM (17- n) a (" + n ) -cacTeM. TaM JKO llpKBeAeRo pacnpeAenene B&nB'IKRbl 1"1 , 

Ill H8 ltOTOpoe RaRe CORa XpHBaB, paCC'IRT8RRaH C DOMOIIIbiO tjlopMynbl ( 1), Kelt B paaee 
1 

2 2 
pa3ROCTb cjlyaxuaA I f I -I f I Bbi'IHCnsnac& 110 K3o6apaoA MOll eliJI nBRII&R6ayMa B 

121 
I 2 

lllTepaxaliMepa • np• pac'leTe !Shine y'ITeaa paapemaJOmas cnoco6aocT& a onpe11eneRBK 

-2 
s<jJtjJeltTHBRoll Macchi (1Tn) -cacTeMb1 1 paaaas 20 Msa•c • BenB'IHBa o _ + -o + _ 

(17 D'"-27 !f D )17 
6bina R8liii9H8 paBHOli (179±_42) cny'I8BM1 'ITO COOTB&TCTByeT (0,S6±_0,08) •10 CM • npx 

TaltoM aaa'leauu paaaocTH o _ + - o + -pornacao xpaTepaJO x 2 aepoBTROCT& 
(71 n)JT (rr n)17 ' I 

COBMeCTBMOCTII B3068pROli XpBBOli C 9KCDepBMORTan&ROil rHCTOrpaMMOli COCTasnseT 32%. 

BepoBTHOCT& JKe COBM&CTBMOCTH xpuaoA pa3ROCTB ~aoa~o~x o&beMoB c s~tcnepKMeRTan&aoA 

rHCTOI'p8MMOli paBBBeTCH BCero JIBIIlb 0,01 %. 

I-ta puc, 2 npaaeAea~o~ aaanorK'IRble pacnpeAeneaas 11ns peaxnaa (II) • B peayn&TaTe 

·o6pa6oTxa pacnpe11eneaas aenH'IDRbt 1"1 

6btno aaliAeHo , 'ITO paaaocT& ce'leRBA 

-27 2 
'laB ana (O,OOS±..O,OS2)•10 CM • 

AnSI STOll peaJtUBB C IIOMOIIIbiO tj)OpMynbl ( 1) 

0 _o _ -o - _o COCT8BnHeT (1,5+15,8)cny-
(rrp)17 (17 p)rr- -

nonyqeaawA peayn&TaT npBBOIIBT x cneAyJOmeA an&TepaaTase: nx6o o!Sa saepreTB'Ie-

cxax pacnpeAeneRRSI 11ns peaxnua (II) ROCRT CTaTHCTH'IeCitBlt xap81tTep, na6o 1188 B3o-

oapRhiX KaHana BROCSIT B 9TH pacnpeAeneBBH OIIHBaltOBble BJtnallbl. Can&Hblll SljM!leJtT B3o-

6apw, npoHBnmomullcs B pealtiiHB (I) , aaCTasnseT npeADO'IeCTb BTOPYJO B03MOlKBOCT&. 

Ecna awpaaaT& ceqeaas aao6apawx 1taaanoa 11ns peuna• (II) qepea aMDn:BTyllbl 

A l> , A 
812 

(rAe aepXRBe RH1191tCbl 0603Ra'laiOT non&blil B30TOIIR'I9CKBA CDBR Ra'lan&-3/ 2 3/2 

HOI! CHCT9Mb1 1 a HBlKBHe - DOnBblli H30TODB'I9CitBli CDHH BTOpB'IHbiX 17N -CBCTeM) B ~3o-

Bhtli CIIBRr MelKIIY HHMB ¢: 
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o<rf•>•-

~" -.,,o 

16 

135 

&12 2 8 -2- &12 1/2 2 1/2 
A I --J- I A II A I Cos¢ + - I A 

8/2 9 45 8/2 . 8/2 27 8/2 

- I A 8/212- _!..; 2 I Aa;fl AliT cos¢ +21 Al/21 2 
135 8/2 9 45 8/2 &12 27 8/2 

8/2 
A = 0 

8/2 o(rfp)ff- • o<"-•> ,o • TO BB.QB01 'ITO DpB 

TaJtBM o!SpaaoM aaA.Qeaaoe a sJtcnapKMeBTe aaa'leRBe paaaocTB o - o 
(rfp)1T- (17-p>rf 

HBnSieTCSI DOIITBeplK.QaRBaM npellllonOlKORBH1 'ITO DpB paCCM8TPJIB88MOli &BaprKB B3o0apRbla 

nepeXOIIbl llpOKCXOIISIT B COCTOBHBB T • ~ • Ecm1 A 
812 

• 0 1 
1/2 

TO Ce'I&BBB AnSI B3G-

6apllblx xaaanoa paaltiUIK (I) aanam7TCII cna.QYJOIIlBM o«Spaaow: 

1 1/2 
2 1 1/2 2 

0 =-I A I • 0 + =-I A I 
(ff- D)1T + 3 8/2 (7f D) 27 8/2 

OnpeAanBB, nOn&SyiiC& nocn:aARBMB COOTaomeniiMB, 1 A 11 2 1 2 
, MOlKBO conocTaBKTb 

8/2 
IIOnRble Ce'leBBII peaJ:QI (1) B (11) C cyMMOI C8'18RBI COOTBeTCTBYIOIIlBX K30!SapBI>IX 

~o;aBAnOB. Peayn&T8TI>I COIIOCTaBneRBII llpOIICT8Bn8Bbl B Ta6nBJla 1. Ku BBllBO 83 Ta6nxllW1 

nonaoa ce'leBBa paaE~~BB (I) Be OIIBCbiB8eTCSI cyMMOI C8'18RBA B306apRI>IX J:aBanOB1 

'ITO OCTOCTBeBBO MOlKeT !SbiTb CBII38BO C RanB'IB8M ApyrKX B3aHMOIIOltCTBBA. fipBCYTCTBB8 

CBnbBOrO (1T1T) -B38BMOA81CTBBII B COCTOIIRBB T • 0 B 9TOM DpOilOCCe ylKO BeOABOJ:p8T-

IS 4 51 
ao OTM&'Ianoc& paaae ' ' • Ha pae. Sa npaACTasneao pacnpeAaneaae co6b1Tlll paaJ:IIBB (1) 

110 9~KTIIBBbiM MaCCAM (17 + 1fJ -CBCTOMI>I1 KOTOpoe 3Ra'IBT&JibBO OTJtnOBBeTCSI OT pacnpe

AeneRBA, paCC'IBTaBBbiX 110 Bao!Sapaol MOII8nB B CTaTKCTB'I8CJtOI TeOpBB. ~a pBCyBite npa

BOII&Ba TOnbltO CTaTHCTB'I9CJ:all 1tpBB8B1 Tall: J:8Jt llpB paCCM8TPBB88MbiX 9BeprBHX ORa 11p81t

TB'IOCXB Be OTn&'laaTCH OT 1t:pHBOlt1 Bbi'IBCAOBHOlt 110 B3o!Sapaol MOIIenB. 

16 11 
B.B.ARBCOBB'I, n.r • .naxao B B.H. Banyas • o&bJICBIInB aBOMan&aoe DOB8118RB8 

CD8J:TPOB MaCe "" -CBCTeM &ljM!leJ:TilMB napapaCCE!IIIIIHSI 1T -M930BOB OT paCII811a K3o6a-

pbl aa " -Meaoaax, pOIIKBmBxca COBM9CTBO c xao!SapoA. He pac. Sa aaaeceaa xpxaa11, 

161 
Bbi'IKCnOBB8H 110 tjlopMyna ABBCOBB'Ia B .LlaXBO 1 lt:OTOpall XOpOWO ODBChiBaeT peayn&TaTI>I 

91tC11epKMeBTa. 

Ha Ta6nBIIbl 1 TaJtlKe BBIIB01 'ITO linK peall:IIBB (11) CyMMa CO'IOHBI H30!SapRb1X 

JtaaanOB B llp0118nAX OWB60Jt COBDaAaeT C DOnRb!M C8'18HBOM. 3TO CBBIIeTOnbCTByeT 0 TOM, 

'ITO BKnall B Don:ROO Ce'IOBBe 7f 1T -B3aHMOIIeliCTBHH B COCTOIIRRB C T = 1 B T * 2 MBA. 

Ha pxc. S6 npeACTaBAOH cneJtTP eljM!leJtTBBBbiX Mace (rf 17 -)-cacTeM 11n11 paaJ:IIBB (II) , 

Ra JtOTopOM Be BBllBO 38MeTBbiX OTJ:noaeRBA 91tCDepKMeBTan&lfOI rBCTorpaMMbl OT CT8TIICTB· 

'leCJtOlt ltpKBOA. 

5 



Ha pRe, 4 npeACTaBJieabl yrnosLie pacnpenenellRB BTOpR'IIIhiX 11aCTRil OT peUD.RR 

B c,ll,R • .Ba'lallbBLIX 'laCTRI(, Taw JKe ~BeceBLI BLI"'JJCneaBLie no MeTOAY BaRMeBbllllllt 

~:sanpaTOB KpRBLie BRAa a+ b Cos 0'" + c Cos 2 0'" co 3.114'1ellRBMR lii:O~IlReBTOB a, b, c 

npRB81l8BBbiMR B Ta6nRI(8 2, 0rBOCR'I'ellbBO 60llblllOII: BlltnaA ROCTOBBBOrO '1118.114 B cjlopMyny, 
+ 

onHCLIBaiDI!lYJO yrnoaoe pacnpenenene rr -weao.aos, YJUl3LIBae1' aa To, 'ITO &ao6apa 

B OCROBBOM pOJKAa81'CB B s -cocToBBRR, Ha yrnoBLIX pacupenenenll: 7T -M830110B B 

aell:,-pouos cnenyeT, 'ITO rr--weaOBLI RpeRMYI!leCTBea.ao BLine'l'aJOT snepen. STa oco6eaaocn. 

yriiOBLIX pacnpeneneJIRII: MOlKe'l' 6LI'I'It CB!II34.114 C B4nR'IR8M cpellJ( DpOAYJtTOB peUilRR 7T- -

M830BOB B Beii:TpOBOB1 DpOBCXOA~X OT pacnalla B306apL1, qT06LI DO'fYBC1'BOB4Tb DpRCy1'

CTBB8 H306apb11 fSLIIIB DOCTP088LI B C,I(,B, B&'lallbllhiX 'I&CTRil yrJIOBbl8 paCDp81l8JI8DII BTo-

pH'IIIhiX '14C1'HD AIIII 94 cny'148B p84KDBR (I) 1 y J[OTOpLIX a4>4leKTBBilhl8 M&CCLI ( rr - n ) -
-2 -2 

CHCT8M 118lK4T B RB1'epB4118 01' 1180 Mes•c llO 1200 MeB•C • B 91'0M Cny'lae CKOpOCTit 

( -2 
H306apbl B C,I(,B, B4'14llb8LIX 'laCTBil Mana {3 ,. 0,05 llJIII R3o6apbl C M4CCOII: 1190 M&B'C ) 

R C,I(,B, H30!SapLI DO'ITB COBD41l41D1' C C,!l,B, B4'1allbBbiX 'laCTBllo npa &TOM pa3BHI(4 B yrnax 

Bblii8T4 rr -M830BOB 01' pacnana B306&pLI B C,Il,llo ll306&pb1 R B CRCTeMe Jl,B, Ba'l&llbBLIX 'laCTRil 

ae npesblmae'l' 5°. Ha pucy.a11:a 515 BRilBO, 'ITO nn11 TlllKeJILIX Bao6ap yrnosoe pacnpenene-

BHe ,- -M830BOB CT4BOBRTCII 811l8 (ionee BLITII.ByTLIN Ba3aA, JlJIII cpaBB8llRII Ba pBC, 56 

HaaeceHa KpRaaa, npellCTaBnBJDmall co6oll: DojM!Jepe.BilBallbaoe ce'lellRe ynpyroro "+ p -pacceg-

BHII RpH &BeprllR ,+ -M830BOB 135 M&B ('ITO COOTBe'I'CTBY8T &cjNpeJI:TBBBOII Macce rrN -
-2 

CHCT8Mbl -1190 M&B•C ) , Kax BHABO 113 pucyaa, RMeeTCII lta'leCTB8BBoe COrJiaCRe B no-

aeneBBIIX rHCTorpaMMbl R Kpusoll. PRcyBOK 5 B DOita3LIBaeT, 'ITO npH6n&al!TellbRO aaoTpon-
+ Hblll xapaxTep yrnosoro pacnpelleneuRs rr -M830BOB coxpaBIIe'I'CII AIIII Cny'laeB C 

1180Mes•c-
2 < w - < 1200Mes•c-2. 

- rr n-

Ha..p&c. 6. npRseneRLI yrnosLie pacnpelleneRBSI BTopR'IR&IX 'lacnn 01' peullBR (II) J 

KOTopble s npenenax ODIR60K sxcnepuMeRTa aocBT RaOTponRLIII xapaxTep. 

B aaxnJO'IeHRe aBTOpbl C"'JJTaJOT CBOBN DpRIITIILIM Qonrow no6n&rOilapBTit B,H,Banye&a 

aa KORCyllbT&IlBR H A.B. KpaBilOBa aa PSIIl Bbi'IRCIIe.BBII, Mb1 6naronapBL1 n.A. nony6ollpOBOII 

aa cocTasnellRe nporpaMMbl • o6c'leT co6LITBII, a TaxJKe KonnexTasy na6opaHTOB aa 6om.

moll: TPYil no o6pa601'xe CHRMKOB, 

TatSnuna 

nponecc qRCIIO non!'lf C~'leBHe CyMMa ce'leBHII aao6apllhlx xauanos 
cny'laes (10 CM ) 

10-27 CM2 
B Cny'I&IIX 

11-p ~ 11-1T+D 698 1,39:!;,0,06 0,45:!;,0,10 224 :!;, 52 

71 P_.."-"0 P 101+16 
-26 

0 20+0,03 
• -0,06 

0,18:!;,0,04 89:!;,21 

6 

l 
j 
'\·'1, , r 
. I 

\;J.i 

· .. ~· 
;~r·1\' 
!~ I 

';ll 
l 

\;:. 

,1-' 

~~ 
:~{:) 

'4 

1 I 

'I! 
I, 

~ 

Ta!Sn•na 2 -
'14CTBilLI a b c 

n 126 :!;, 8 80:!;, 10 39:!;, 20 

,- 121 :!;, 8 -44:!;, 10 56:!;, 20 

+ 138:!;, 5 33:!;, 9 -5:!;, 21 , 

n • T e p a T 1 p a 

1. T • .n. Bnoumeaa, B.r. rpe6RRBBJ[, B.A. }I(JJ[OB, A.B. KpaBilOB, r. nB6Maa, n.n.Heweaos, 
r.H. Cen&BaBOB, 104Bb }i(ya-tjJaa • .Rilep.Ball 4jiR3RJ[4, L 103, 1965 r. 

2, R.M.Sterheimer and S.j..Lindenbaum. Phys. Rev., 109, 1723 (1958). 

3. T ,Jl, Bnouneaa, B,r. rpeiSBBBBJ[1 B.A.}I(yxos, n.n,Heweaoa, r .H. Ceoaaaos, IOaBb 
}l(ya-4jlaa. }!(STell, H. 116, 1963. 

4, J..Kirz, ]..Schwartz and R.D. Tripp, Phys. Rev., 130, 2481 (1963). 

5, IO.A.Ba-rrcoa, c.A.BraBToa, B.M.C•Aopoa, B.A • .Rp6a. }!(STell, .1Q, 1528, 1961. 

a. B.B.AacosR'l, n.r • .naxao. }!(STell, ..1§, 1152, 1964. 

7, B,H, Banyes, }!(STell, ~ 649, 1964 r, 

8, Yuan L.C.L., Proc. CERN Symposium, 2, 195 (1956). 

PyKODBCb DOCTJDRKa B R3AaTenbCKRII OTilell 
3 aBrycTa 1965 r. 
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1020 1060 HIXJ llldl 1180 1220 
Wxn(M~/C1) 

1. PacnpeAeBeBBB 698 CJIY'I&eB pealUIBB (I) no 
a+ileJtTBBIIhiM M&CC&M (a-D )B (11 +n) -<:BCT8M 
(rpa4jnlo a, li) a Bit paaBOCTJo (rpacjJB:Jt a). fiyBJt
TRpBhle miBRB pacCQTallhl no CT8TRCTB'18CitOI T80pRB, 
CJmomaasr ABBBlll Bhi'IRCneaa no ojlopwyne 
(a _ +-a )x (If 12-lf 12

) 
(ff 11.'\JT (J'T+Il)IJ'- 1 2 

'tJ 
II: p 

.]0 
(a.) 

20 

tO 
0()' 

<II 

~ 
~ 
<l 0 

c:.· s JO 
~ 

20 

KJ 

(&J 

....... tO .. 
Gt 
Cl 
:a-.. 

0 ~ .., -.... 
<I -10 

IOitO lOBO 1120 ff60 120() Qt,.0 
Wnp (M34/c'j 

Pac. 2. Pacnpe.11eneBBB 101 co6YTBB pealtnBB (U) no 
aljlo!JeltTBBBhiM waccaw (a0 p) B (11 -p) -c:BCT&M (rpa4J&ItB 
a, li) B BX pa3BOC'Tio ( rpa,P.ll: B), finaBIIhle ABBRB pac
C'IRTAIIhl no CT8TBCTB'I9CitOI T80pBB, 

~ 
IJI IJI (')'i'tl 

ltuc.no cnyyaeG 
~ 'tl = ~ .. =- .. 51n 
~g'e~.§ 
CD ;: ~ ~ g 
1:: --...111 CD CD 
• ~ a: ~ 

• Ill •• = 
::IIJI .. IQ 

"<( .. -= Ill ):I (') 

"' IJI :. 8. ~ ~ Ill ~ 
., .. .,'"1 
:0 Ill CD Ill 
!!: (') .. lD 

~ ~ 1'1 = 
Ill Ill Iii 0 
~ .. Ill (I) 

=a~~ -e-:::..m 
~ 0. a 
lll'tl 

0 ~ 0\ ~ "':.~ 
~ ,!1> ):I a: 
~ .§ ;: ~ .. 
CDIII'tl (') 
:0 IJI CD (') 

"tg .. .. 
"' ~ r:l 
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? ~ = =-g 

~0 
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Pac. 

200 

160 I [7!Li 

ml ~· t 
--,. 

80 
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