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Ill 
HacToSIWSSI pa6oTa BbmonHeHa Ha 24-nKTpoeoA nponaHoaoA nyabJpbKOBOA KaMepe H Sla-

nSieTCSI npo.aon>KeHHeM H8WHX pa60T no H3y'ieHHJO reHepaUHH CTp8HIIbiX 'i8CTHU 11- -Me30H8MH C 
/2-5/ 

::IHeprHeA 7-8 Eae Ha ao.aopo.ae H yrnepo.ae , B aToll CT8Tbe upHBO.llS!TCSJ pe3ynbT8Tbl Hay-

'ieHHS! caoJI:cTB 11° - Me30HOB no y -Ka8HT8M, conpoBO*.llSIOWHM po>K.aeHue A H K0
- qacTHU, 

XapaKTepacTHKH rr 0 -MeaoHoa cpaaHHBSJOTCSJ c xapaKTepHcTuKSMH rr + 11 11- -Meaonoa 113 npouec-
o 

cos c po>K.aeHHeM A -rHneponoa H K -Me3oHoe. 06pawaeTCSI BHHM8HIIe Ha B03MO>KHOCTb cy-

wecTaoraHHSI pe30H8HCOB c pa.aHaUBOHllbiM pacna.aoM, 

V.A.Belyakov, Wang Yung-chang, N.ftt . Vfryasov, 
Du Yuan-cat, Kim IU In, E.N.Kladnftskaya, 

A.A.Kuznetsov, Nguyen Dinh Tu , 
V.N.Penev, E .S .SOkolova, M.I.Soloviev 

A STUDY OF PROPERTIES OF rr 0 MESONS 
PRODUCED WITH STRANGE PARTICLES 

IN 11-p AND 11-c INTE RACTIONS 

Abstra c t 

This investigation haa been perfonned with a 24- litre propane bubble cha mber /1/ and is a continuation of our ex

·e!iments on strange particle production by 7 -8 Be V 11-- mesons on hydrogen and carbon 12 - S/. Here are gi veo 

the results of s tudying the properties of rr 0 mesons by the y-quanta accompanying the A and .'(
0 

production. The 

specific features of 11° mesons are compared with tl1ose of 11 + and rr- mesons from the processes with the A 

hyperon and K 0 meson production. A possible existence of the resonances with the radiative decay is indicated. 



MeTOD. OTOOpa C06bt1:HA 

nocTaHOBK8 Onb!Ta, xapaKTepRCTHKB ny 'IK8, MeTOD.HK£ n p OCMOTpa H 00p800TKH {j)oTorpa

/2 6/ 
Q:ln ll, a T8K>Ke KpHTepHH OT6opa 11 p If 11- C COObiTHII OnHCaHbl B pa60T8X ' 

/5/ 
VIa COObiTHA, HCnonb3oBaHHbrx e pa6oTe , MbJ OT o6panH 188 c nyqaea , K OrD.a po>KD.eHHe 

A- u K 
0
-qacntu conpoeo>KD.SeTcll no KpaAneA M e p e OD.HOII a n eKTpOHKo -noaHTpOHHOA napoli OT 

KOKBepcHH y - KBaHTa. 3 TH COObJTHSl npOD.CT8B11e Hbl B Ta611HUe 1. 

I lpHnaD.n e>KHOCTb y -Ke8HTa K D.annoA aee3D.e onpeD.e nstnacb nyTeM H3 M e peHHH Hanpae

neHHSJ e ro HMllY11bC8 OTHOCHTeflbHO TO'IKH B38HMOD.OI\CTBH SI , C06btTHSI C'IHT811HCb K01111HH08pHbiMH , 

0 
eCflH yr0 11 OTK110HOHHSI OT KOnflHHeapHOCTH He npeBbiW8n 1,5 . 

BepoS!THOCTb KoneepTHposaHHH y - KeanTa n a aneKTpO!Hio- no3KTpOHHYIO napy e KaMepe 

pa3~epOM 55x28x 14 CM
3 

O'le Hb HeBefiHKa, T8K KaK p8D.H8UHOHH8S! D.IIHH8 B nponaHe 1,1 M , CTa

THCTI!'leCKHll Bee Ka>KD.OrO y - KeaHT8 Bbi'IHC11S!11CSI no Q:JopMyne: 

rD.e Ly - noTenuaanbHbrA npo6er 
x) 

y - KBaHTa B paD.HaUHOHHbiX eD.HHHUaX , j.t(E~- DOIIHaS! 

eepoS!THOCT b o6pa3osaHHH napbr e + e- Ha paD.RaunonnoA D. flHHe . 

CpeD.KS!S! s¢¢e KTHBHOCTb p e r HcTp a uHR y -KeaHTa , Onp eD.OflS!eMaS! H:3 COOTHOWOHHSI 

xx) 
D.nll naweA KaMepbl pasHa 0,09 :t_0,01 • npH Bbr'lncneHHH nonnoro 'IRena 

IIHCb CIIOD.yiOWHe nonpaeKH: 

w 
y - KeaHTOB BBOD.H- 1 

I ) na noTep!O y -KeanT o e, B brneTa !OwHx noD. 6on bWIIMH a3HMyTanbHbtMH yrnaMH; 

2) na HOCIIMMOTpii'IHOCTb naD.810tUero Oy'IK8 OTKOCHTOflbHO npOD.OnbHOI\ OCH K8M0pbt , 

CyM~apHbtA nonpaeottHbtl! MHO>KHTe nb naAD.en paenbiM 1,5 1 :!_0 ,40. Vl3yttamtCb 11° - Me30Hbr 

11 3 cneD.y!OtUH X peaKuHA 

+ N. 

Po>KD.enue rr 
0 

- Meaonoe na S!D.pe yrne poD.a HD.eT no T8KHM >K e KananaM, 

Vl3BOCTHO, 'ITO n OD.aBIISIIOlU8SI 't8CTb rr O - Me30HOB pacn8D.8eTCS! no CXeMe 

0 y + y 11 .. 

Bee co6btTHS! c y - KeanTaMH ObtnH pa36HTbt KaMK na 2 rpynnbt no n pH3HaKy copTa cTpa~

noA '!aCTHUbl, C KO T Op OA 31lp e rH CTpRpOBaK y -KeanT, T. e . Ha rpynnbl 

x) n 6 
OD. noTeHul!anbHblM npo erOM nOHI!M80TCSl paCCTOS!HH e OT TO'IKII p O>KD.eHHSI D.O rpaKH-

Ubl a{j)cpeKTIIBHOII 06naCTH KaMepbt , na KOTOpOM MO>K e T 6b1Tb K86n!OD.OKO KOHBepTHpOeanHe y 
KB8HT8, 

xx) 
3Q:JcpeKTH BHOCTb p erHCTp8UHII y - KeaHT8 C y'le TOM aQ:JQ:leKTHBHOrO OO'beMa D.flll perH-

CTpaUHH A n K 0 
-ttaCTHu. 
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' 
0 

[ A (I. ) y l IT p H (!{ 0 (1( 0
) y 1 IT- P 

!ln51 IT - p -B38HMO!l9l!CTBHll, H, COOTBOTCTBOHHO, 

0 -
[A (~ ) y ] " C If [K 0(.!Z 0 )y)IT- C 

.ann oaaHMo.ael!cTaul! na yrnepo.ae. 

y - KB8HTbl, aaperHcTpHpoeannbte c A .'f{ 
0 

-napoli , BKntO 'I811HCb o o6e rpynnbJ , 

AHanHa sKcnopHMenT81lbHbiX .aannbtx 

I. Cpe.aHee 'IHCno IT 
0 -MeaoHOB 

EcnH npe.anonO>KHTb, 'ITO see y - Ks8HTbi B03HHK810T OT pacna.aa IT 
0 -MeaoHoe , TO 

Cpe.aHee 'IHCJlO ITO -Me30HOB MO>KHO Bbl'IHCJ111Tb no cPOpMyJle 

n 1,51 f. w, 
2N 

r.ae W - CT8THCTH'I9CKHI\ sec y -KsaHTa, 1,51 - reoMeTpH'IeCK8SI nonpasKa, N - nonHoe 

'IHCno co6biTHI! c po>K.aeHneM A -runeponoe H11H K 0 
-Meaouos (c y -Ke8HT8MH " 6ea Hnx). 

no 3TOI\ cPOpMyne 6bJnO Bbi'IHC119HO cpe.aHee 'IHCJlO ITO -Me30HOB, C011p0BO>K!l810WHX po>K

!l9HR9 A -rRnepoHos n .'{ 
0 

-Meaou oe s IT- p -eaaltMo.ael!cTBH SIX .anSI aeea.a c qncnoM aapst

>KeHHbiX 'IBCTHU 0;2 H 4;6. PeaynbT8TbJ npu se.aeHbl B Ta6nHue II . KaK BHLIHO H3 3ToA Ta6nHUbJ, 

cpe.auee 'llfCJ10 ITO -Me30HOB YM9HbW89TCSI C yseJ1H'IeHHeM MHO>KeCTBOHIIOCTH aapst>KeHHbiX '18C

THU, XOTSI OWJiOKH !lOSOJlbHO SOJlHKH. 

B Ta6nHue III .aenaoTcst cpasHeHHe cpe.aHero qacna IT 0 -MeaoHos, po>K.aaiOWKXCSJ 

SMOCTe CO CTp8HHbJMH '18CTHU8MH, C HX Cpe!lHHM 'llfCJlOM, KOr.aa OHH pO>K!lBIOTCSI 6ea CTp8HHblX 

/8/ 
'18CTHU , KaK BH!lHO H3 T80JlHUbl, Cpe.aHee 'IHCnO ITO - M930HOB CJ1800 38BifCHT OT H811H'IHSI, 

OT COpTS CTp8HHbiX '18CTHU If OT MHW9HH, C KOTOpOA npOHCXO!lHT B38HMO!lel!CTBH9, 

2. YrnoDbie pacnpe.aeneHHSJ y -KS8HTOD 

Yrnosbte pacnpc.aeneHHSJ y -KsBHToe e c.u.M. nHoH- HyKnoH .anst peaKuHA (;\ o: 0 ) y] IT- p 
o -o -" [ K ( K ) y 1 IT p nOK838Jl bl H8 pl!C, I H o6o3H8'19Hbl 'lepea a H b COOTS9TCTB9HHO, nyHK-

TiipOM .aanbl uopMllposanHbJO pacnpe.aenenHSJ IT- - Meaonos .anst Tex >Ke peaKUltA. BHLIIIO, 'ITO 

npH H8W91\ CT8THCTHK9 yrnOBblO pacnpe.aeneHHSI y -KS8HTOB H rr - Me30HOS np8KTH'19CKif 

coena.aa10T. Yrnoeoe pacnpe.aeneHHe y -KS8HTOS H3 p98KUHH [!{
0 (K 0 )y ]IT-p 1130Tp00HO, 

0 -
a y - KeauTos H3 peaKUHH (A(~ )y) IT p HMeeT nHK snepe.a, no.aooHo pacnpe.aenetrn Jo oTp11-

U8T9JlbHbiX OHOHOB 113 T8KHX >Ke B38lfMO!lel!CTBIII\, 

Ha puc. 2 npnso.astTCH yrnOBble pacnpe.aenenHst y -Ke8HTOB na peaKunA {i\ (:£ 0
) y I"- C 

H ( ~{ O (fe O) y ) IT- C , nnst Cp8BH9HliSI H8 STOM >KP. pnCyHKe nyHKTI!pOM ;l8Hbl 8H8JlOrii'IHble 

pacnpe.aeneHifll .anst peaKulfA c npoTonoM, u o pMnpoeaunbie Ha Ty )l<e nnowa.ab. Ooa pacnpe.ae,,e

HHSJ apHBO!lSITCSI D C.U. M. fiHOH-HyKJlOH , Vf3 pHCYHK8 BH!lHO, 'I TO HM<:!CTCSI pa::JnH'I:te, OC009HHO 
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.anSI pacnpe.aeneuuSI y - KaauToa, po>t<.aeHHbiX B M ecTe c A -rune p oHaMu ua 11.ape yrnepo.aa u 

ua ao.aopo.ae. Pacnpe.aeneuuSI .anSI aaauMo.aeACTBKA c yrnepo.aoM 6onee H30TponHbi, 

3, Cpe.aHRSI a u epr1111 

Cpe.aHSI !I aueprKSI rr 0 - Meaouoa BbJ'IHCilH!JaCb a npe.anono>t<eHHK , 'ITO o ua pasHa y.aaoeH-

BOA cpe.aueA aHepruu 
/9/ 

y -KaaHTa Cpe.aHSISI auepruSI rr O -Me30KOB, p O>t<.U9HHbiX BMeCTe CO 

CTp8HHbiMH q aCTHU8MH 1 CpaBHHBanSCb HaMil CO Cpe.aHelt 9 H9pruell aapst>t<eHHblX OHOHOB, 8 T8K>Ke 

/8/ 
co cpe.aHeA aHeprueA rr - Meaouoa npu ux po>t<.aeuuu 6ea C TpaHHbiX qacTKU , PeaynbTaTbi 

.QaHbl B Ta6nHU9 ( Y. V13 T86nHUbl BH.QH0 1 'ITO cpe.aHKe 3 He prHH B C9X DHOHOB, po>t<.aeKHbiX CO 

CTpaHHblMH 'laCTHUaMH 1 ecn u He Y'lRTbiBaTb MHO>KeC TBeH HOCTb, MallO OTilH'laiOTCSI .apyr OT .apy

ra. 0.aHaKO cpe.aHstst 9Keprust 1T -Me30HOB , p O>K.QeHHblX CO CTpaHKbiMH 'laC THUaMK, cyweCTBeK

KO MeHbWe cpe.aHelt aueprHH 1T -Me30KOB , pO>t<.Q9 HHbiX 6e3 CTp8HKbJX 'laCTHU, 

4, 3uepreTH'leCKHit cneKTp y - KeaHTOB B n,C, 

3 KCnepuMeHTanbH bill 3 Hepr9TH 'leCKHit CoeKTp y - KBaHTOB 113 B3aHMO.aeltCTBH ll C po>t<.ae -

0 
Hl!eM A -qacTKU npuae.aeH ua puc . 3a 11 c p o>t<.aeuReM K - ua puc, 3e , KaK y>t< e y K83biBa-

nocb BbiWe, B03MO>KK0 1 'ITO He BCe y - KBaHTbl B03HHKaiOT OT pacna.aa 1T O -Me30KOB, llnst 

Bbi.Qe/l9HI!SI 'laC TI! CneKTp8 y - KoaHT OB , OTHOCstWe ltCSI K ITO -Me30H8M, B OC001lb3ye MCSI npe.ano-

0 
no>t<euueM o6 auanoru u yrnoBbiX pacnpe.aeneuull IT - H 1T - Me30K OB If npe.anOilO>f< HM, 'lTO HM-

nynbcHoe pacnpe.aen euue rr 0 -Meaou oe coana.aaeT c uMnynbCHbiM pacnpe.aeneHKeM rr -Meao

Hoa .UilSI TeX >Ke p eaKUKA, V1Mnyn bCH bllt C09KTp 1T - Me30HOB DOKa3aH Ha puC , 4, 

C'lKTa R Tenepb IT -Me30IIbl 9KBHBa/leHTHblMH 1T O - Me30HaM, Tp8HCnOHKpye M cneKTp 1T 

Me30IIOB B cneKTp y -KBaHTOB , 

V13BeCTH0 1 'ITO CBSI3b Me>t<.ay 9Hepruell y - KB8HTOB I! CKOpOCTbiO 1T O - Me30Ka {3 .aa-

e TCSI COOTHOW e HKeM: 

E .. m"o y 1- f3 ' , 
y 2( 1 - {3 cos 8) 

r.ae m 1T O - MaC08 1T O -Me3oHa 1 a 8 - yron M e>t<.ay H8npaaneHHSIMH .UBH>K9KHSI 1T O -M~30Ha H 

BbineTS y - KaaHT8, 

V13 9 T OrO COOTHOWeHH SI M bl MO>KeM onpe.ae llHTb MaKCHMa/lbHYIO E max 
y 

E min 
y 

9He prKIO y - KeaHTOB, B03HH KaiOWHX OT ITO - Me30H8 CO CKOpOCTbiO {3 

r.ae 

E max • 
y 

E min 
y 

B m,. 0 

2 
( 1 +{3)~ 

..!!_~ ( 1 - {3 ) • 
2 

1 
B • 

..; 1 - {3 

{3 
1 101 

KaK DOKa3aHO B pa6oTe , npH OOCTOSIHHOM B HHT9paane OT 

5 

E min y 

H MKHKMa/lbHYIO 

Ey max 



unoTHOC Tb poc npe.aeneHI!>I y - KB£\IITOfi IIOCTO>IH H£1 , 1103TOMY K8>Kllb111 3H~pl't!TI! 'i t'CKI! A HHTC'pBall 

8 pllcnponeneHHII TT -MC>30HOB TpOHCIIOHHpyC TCSI f) p8C 11pC.ll(!lJ(!HIIC y -KBllHTOB D BII ,D.C npHMO-

yrOllbHIIKll CO CTOpOHOl! £yma; fy mln II C BhiCOTOA, 011pCUCli SI C~MOI1 113 ycnOI1Hil pllBeiiCTBO nno

W:\Jleil. 

Tp0 11CII OIIHpOD£1 HHbll';\ TOKHM o6 pa30M II OTHOpMHpODLIHIIb LA CIICKTp y -KI3011TOB OT TT 0 ( 1T - ) 

- ~1<~301100 lt 305p a)l(ell 118 3 K CJJOp11MeHT<IllbiiOM c-nC>KTpC' y -K8£1Hl'OD Cl lllOUJH OI\ mrmWA , 11p0 1>e

LH'IIHOI\ 'iepe3 COpO!li!Hhl IIHTt'p8£1liOB. 

KoK au.auo u o pucy HKa 3, 3KCm'pltMeHT31l bHOe I!MHYllbCHOE' pacnpenen e Huc Y -Kaai!T08 

B li .C . OTllH480TCSI OT Tp8HCIIOH11pOOOII HOrO C liCI<Tpn ( T,C. OT CllO KTpa y -Kn£1JJTOB OT pacn o.na 

rru -Me30HOB) 8 OOli£1CTII U:VIIIYllbCOO 300-700 M:.>u/c. 1\o\J.I C'IHT~WM, 'ITO 31'0 OTlll!'iiiO He MO>KE'T 

6b1Tb 05'bS!CHOHO T O!IbKO CT£\TIICTII'I(!CKOI1 tf> llyKTy<lUI!etl. C1<0pE'e BCCrO OHO 06'b51CHSJeT CSI H<llii1411CM 

liCTO'tHIIKOB y -KB£1HTOB , OTll li'lll hlX OT 'fT O -MC:lOHOB . np11MeC biO y -K88HTOB OT p e8 KUIIII 

0 
~ • ,\ + y 3TY HCMOIIOTOHHOCTb B ClleKTpC 06l ,SlCHIITb HC'.'lb351, IIOCKOllbKy, K8K OOK £138110 8 

/8.' p llUOTe , 3T8 H CMOHOTOHHOC Tb o6napy>KC11ll T8K>Ke B npoueccax OObi'IHOrO pO)I(!leiiiHI 1T -MC30-

HOB. 

5. noi!CKII pe30H81!COB C p8!lii8UHOHHbiM paCIIIlLlOM 

Ha~>vm Obi.!HI nocTpOeHbt pacnpencnemt>I no 3tP~>eKTii8H bJ M MllCCilM nnH KoM6 11Hamtn li (A+ y), 

0 ~ -M (X + y ) , ~./ (TT +- y) II .If ( rr + y ) 110 COOTHOWeHUIO: 

r.ac E1 - 3HeprHst 

M
1

y"" ,'U E
1
Ey- ;;;-Eycos () 1 y) ~ 

0 ~ -
'iBCTHUbJ (A, '< , " , rr ) , EY- 9 Hc prHS! y 

'1 
m, 

-KO/lHTil ,~y - yro ll pD3 neTa 

Me>K!lY 't8CTI!Uei% II y -KBilliTOM, Llll51 3TIIX K OM611H ilUiiA 8H0Mlllii!H B cneKTpe 31llcpeKTI!BHb!X 

MDCC HC o6uopyx< P HO. 

VICCJJe!lOB8Jli1Cb TllK)I(9 TpeX'IOCTH'iHbiC KOM611Hlllli!H 

+ - . 0 + M(A+rr '-y), U(i\+rr +y), M(,·~ !( ~y), H(rr +rr +y) 

n O COOTHOW , 'HIIJO: 

M 12y 

.--2-- 2 

, · .II 12 ~ M IY 
-2 -- 2 2 

-+ .If - (m + m ) 
2 y 1 2 

rae ,:t l2 - 3t!>cpeK Tl!BHilst MllCC8 2-x 4/lCTiiU ( 6e3 Y - K8llHT8), .\1 1 y- 3q)cjJeKTI1 BH/l51 MllCC£1 

n e p801! 48CTIIUbl II y -KB/lHT£1, .'1 2 y - OTOpOli 4/lCTIIIILI l! Y -KD8HT8 II tn 1 m2 - MllCCbl 

nepaol! li BTOpOI! 4/lCTHU COOTBeTC TBeiiHO. 

+ -
B pacn pe.acnenu n no acj:lcpcKTH8HbJM M ac caM TOll bKO anst .If ( rr + " +y)uollBJJSieTCH m!K n 

paAo He 760 M3n (pu c . 5) . rloaT O'-tY Haw pe3y.'lbTaT 8031\IO)I(HO naeT yKa3anue Ha cyll.\ec Ta:>-

8/lHHe pacnana w 0 Hlll! p 0 
no K•l nany 

/ JJ, 12J 
w o( p o1 ... + 

7T + TT + y . 

B 38KJJIO'ICHne aLnOpbl Bbipll>Kil iOT 6ll a ro.aapHOCT b aKoneMnKy D. k!.8cJ<Cll e py, upocj:leccopy 

4)1(aH Ben- JOA, J'v\ , VI. IloaropeuKOMy , A . fv\. 6an.nltHy, A . B.HitKilTHHy, 8 .6. Jho6nM 08Y 11 

f!Hb Y-ryaHy 38 non e3 HbJe o6cy>J<.O.eHII51 n pnn ueHHbiX 3aMe't8HI!H, COTpynmtJ<aM pac'leTn o ro 

Uf'HTp8 - 3 0 npOBC!lOIIIIC llbl'tHCHOIIIlA If K0llJlCKTl1BY na6opa11TOO - 3D lf3M 0 pCHIH! , 
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TadJIHila I 

Pacnpe.~teneHHe cochrr11~ c r -KBaHTaMH no KareropHH 
crpaHHbiX tlaCTHU 
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CTBHe 
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Cpe,llHee qHcJio ,o -Me30HOB .llJIB 3Be3.ll c pa3JIH4HOA 
MHO~eCTBeHHOCTb~ 3apa~eHHbiX qaCTHU 

0 2 IJ H 6 

I , 56 ..:t 0,40 I , J7 ~ 0, 20 0. 80 ..:t 0, 20 

! , 42 ~ O, J9 0,88 .± O,I5 O, n8 .± O,I7 

J 
J 

I2I 
67 

llepsaSI crpoKa - cpe)J.uee q£-Ycno "o - ueJouos , conpoBO~.llaK.>IliHX po/.\ACHHe A - rn

nepoHOB, BTOpaSI - Conpo BOJI:,llaJ>ll(HX pO)[,llCIIHe r{
0

- MC30HOB • 

Tadmtrua lll 

CpasHeHHe cpe,llueR MHOJ:eCTBeHHOCTH ,o - Me30HOB, 
pox,llaDiltHXCSI B pa3Hh!X peaKuHax 

C pOJK,lleHHeM CTpaHHbiX tlaCTHU Ee3 CTpaHHbiX qac THU 8 

BH.It B3al.fMO- {A(~oJy]n-p [!{o(K~yln-p [A(! 0Jy]n-c ['( 0(K 0 Jy]n-C (Ny)n-p (Ny)rr-C 
,lleitCTBHR 

n,o I,~J_!() , I7 0 ,92_±0, IJ I , 24..:t0 , 20 I,40..:t0, 29 I,'18..:tO , I8 I,~_±O , J2 

10 



PeaK-
UHR 

TMJntua IY 

Cpe~HRR 3HeprHR 11 -Me30HOB ~nR pa3nHqH~X peaKUH~ H MHOXecr

BeHHOCTe~ pox~aeMUX 11 - Me30HOB 

Cpe,JJ;HRR' 
MHoxecrseHHocn Ee3 yqera 3HeprHR 

liHOJ:eCTBeH-11 - Me3o-
HOCTH HOB ( E3B ) 

0 2 4 - 6 

E 11o I. 38.:t0 . I9 I , 34_±0, I4 I, 54.±0 , .32 I, .38_±0, I2 [ A(I 
0
) y) 11-p E - r, 56 .:tO, ro 0 ,99_:t0, 06 1, 28.:t0 ,06 

11 

E ~ I , 73.;tO, IO 1, 2 5.±0, 08 I , Ll9.;t0 ,06 11 

E11 o !,66_±0,30 0 , 97...0, I 6 I , 07.;t0 ,20 I, 10.±0 , 25 o -o -
[ !< (l< )y) 11 p 

E - I , 46.;t0, 08 I, 0 5_:t0 , 05 I,24.:t0 ,05 11 
E -+ 1,04.±0, 05 I,I3.:t0 , 05 1 , 08.±0,04 11 

(N y )11 p E11o 2 , 04.:tO,I2 I, 29_:tO , JO 0 ,77.:t0 tl2 l ,08.;t0, 08 
E - 2 ,60.;tO,I9 1,40_±0, 09 I, 64_:t0, 08 f sJ 11 

P X/ I, 22_:t0, 07 1, 22.±0 , 07 1,2.3.±0 , 06 

x / ITocKom:.Ky npH Hamux 3HeprHRX nonoxHrenLHaR q a crHua He Morna 

d~n Ha,J{elitHO H){eHTHcpHUHpoaa ua ( oHa Morna 0 b1Tb 11 + , K + -Me3oHaMH 

HnH p ) , TO OHepr HR J(nR llOnOJI:1:1TenbHI>IX tlaCTHI{ He B~'H1CnnJJaCb, 
a npMBO~ HTCf! 3Hat{CUHC HMnynhCa . 


