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P1 - 12425 
AHOWHH A.H. H AP· 

12 
H3y4eHHe "- c -esaHMOAe~CTBH~ npH p"_ -40 r3B/c, 
COnpOBO~Aa~HXC~ HCnycKaHHeM KyMyn~THBH~X 
" -Me30HOB 

npH B3aHMOAe~CTBHH "-- Me30HOB (P"- = 40 r3B/c) c ~APOM 
yrnepoAa e (1,0 ± 0,1 )% cny4aee Ha61110Aa10TC~ "-Me30H~ c 3Hep
rH~MH, npeB~WaiO~HMH KHHeMaTH4eCKH AOnyCTHM~e 3Ha4eHH~ An~ 
nHOH-HYKnOHH~X B3aHMOAe~CTBH~, npH4eM 3TH "- Me30H~ B 80% 
cny4aee HcnycKaiOTC~ e saAHIOIO nonyc~epy na6opaTOPHO~ CHcTeM~ 
KOOPAHHaT H B 90% cny4aee HMeiOT hono~HTenbH~~ 3HaK. B co6~~ 
TH~X C KyMyn~THBH~MH " -Me30HaMH Ha6niOAaeTC~ POCT MHO~eCTBeH 
HOCTH BCeX BTOpH4H~X 3ap~~eHH~X 4aCTHQ, yeenH4HBaeTC~ B = 5 
pas eepo~THOCTb nonHoro pas sana ~APa yrnepoAa. HHKni03HBHbl~ 

cneKTp " -Me30HOB HMeeT 3KCnOHeHqHa11bH~~ BHA C napaMeTpOM 
HaKnOHa, . e 5-7 pa3 MeHbWHM, 4eM An~ KyMyn~THBH~X npOTOHOB. 

Pa6oTa e~nonHeHa B na6opaTOPHH B~COKHX 3HeprH~ OH~H. 

npenpRHT 0!51o81lRH8HHOrO HHCTHTyTa !lll8pHbiX HCCnellOB8HHA. !ly6H8 1979 

Anoshin A.l. et al. 

Investigation of rr- 12C Interactions at 
P"- ~ 40 GeV/c Accompanied by Cumulative 
Meson Emission 

P1 - 12425 

At the interaction of"- mesons (P = 40 GeV/c) with a rr-
carbon nucleus " -mesons are observed in(1,0±0,1) percent ca-
ses wi~h energies exceeding kinematically admissible values· 
for pion-nucleon interactions.They are emissed in 80 percent 
cases into the back hemishere of laboratory system and in 90 
percent cases they have a positive sign. For events with cu
mulative rr-mesons the growth of multiplicity of all secon
dary charged particles is observed, the probability of the 
total carbon nucleus disintegration is increased 5 fold.The 
inclusive " meson spectrum has an exponential shape with a 
parameter slope 5-7 fold less as compared to cumulative pro
tons. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1979 

§ 1. BBeneu~~:e 

HBneuHe xyMynHTHBHoro Mesouoo6pasosaHHH B aapoH-HAepHhlX 

B38HMOAeHCTBHHX B H8CTOHWee BpeMH HHTeHCHBHO H3yqaeTCH BO 

MHOrHX 3KCITepHMeHTBnbHbiX pa6oTaX ( CM., HarrpHMep/ 1/ ) , Dony-
qeHHhle pesynbTBThl ITOCT8BHnH rrepeA reoperHqeCKOH ~H3HKOH PHA 

HHrepecHhlX rrpo6neM, pemeHHe xorophlX rpe6yer Bceo6beMnromeH 

3KCITepHMeHT8nbHOH HH~OpM8UHH. VI MeiDmHeCH A8HHble CBH38Hbl 

B OCHOBHOM C H3yqeHHeM HHKniD3HBHhlX CITeKTpOB KyMynHTHBHhlX 

qaCTHU, H B HHX OTCyTCTByeT HH~OpM8UHH 06 06WHX CBOHCTB8X 

T8KHX B38HMOAeHCTBHH. 

Uenb uacroHmeH pa6orhl - H3yqeuHe CBOHCTB xyMynHTHBHhlX 

co6bTTHH ua rrpHMepe rr- 12C - B3aHMOll.eHCTBHH rrpH P"- =40f3B/c, 

AnH KOTOphlX HMeiDTCH A8HHhle 06 HMITynbC8X H yrnax HCITyCK8HHH 

BCeX BTOpHqHhlX 38pHmeHHhlX qacTHU, 3TH CBeAeHHH MOryT OK8-

38TbCH rrone3Hb!MH AnH Bbi60pa TeOpeTHqeCKHX MOAeneH KyMynH

THBHOrO 3~~exra. Dpea.BapHrenbHhle pesynbraThl 6hlnH rronyqeHhl 

H8MH rrp~t ~t3yqeHiflf lfMITynbCHb!X CITeKTpOB rr -Me30HOB, HCITymeH

Hb!X B rr- 12C - B38HMOAeHCTBifHX B 38AHIDID rronyc~epy (3D) na6o
p8TOpHOH CHcr;Mbi xoopa~tuar (n.c.x.) 1~ 1 B 3THX crrexrpax 6brnH 

o6HapymeHbl rr- - Me30Hbl, HMrrynbCbl KOTOpblX 3HaqHrenbHO rrpeBbl

manH KHHeMBTHqeCKH ll.OITYCTHMhle 3HaqeHHH AnH ITHOH-HyKnOHHhlX 

B38HMOAeHCTBHH, 

§2 . Or6op xyMynHTHBHbiX co6hiT!:!i1 

Pa6ora Bb!ITOnHeHa HB OCHOBe ABHHbiX, rronyqeHHblX ITpH o6pa-

60TKe CHHMKOB C 2-MeTpOBOH rrporraHOBOH ITY3b!pbKOEiOH KaMepbi, 

o6nyqeHHOH rryqxoM "- - Me30HOB c HMrrynbCOM P"- = (40,00±0,24) 

f3B/c Ha ceprryxoBCKOM ycxopHTene vl <t>B3. B cero 6binO rrpoaua

nH3HpOB8HO 4931 "- C -B38HMOAeHCTBHH, OT06paHHbiX ITO CT8H

AapTHb!M KpHrepHHM, rrpHHHTbiM anH rrponaHOBOH nysbipbKOBOH xa

Mepbi /
3

/ • Croaa He BOillnH B38HMOAeHCTBHH " - Me30H8 Ha KB83H

CB060ll.Hb!X uyxnouax AApa yrnepoaa *. 

* Oro6paHHbie co6biTHH coorBercrByror ceqeHHID 87,6 M6. 
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KyMynHTHBHbiMH C'IHTanHcb TaKHe 17 - c - s3aHMoneiicTBHH (KB), 

KOTOpbie COIIpOB0}1{t:l8l!HCb HCIIYCK8HHeM, ITO KpaifHeH M epe, OAHOPO 

17 ± - Me30H8 (77e ) C 3HeprHeif, IIpeBb llll810UieH KHHeMaTH'IeCKH AO

IIyCTHMOe 3H8'1eHHe Al!H IIHOH- HYKl!OHHblX B38HMOAeiiCTBHH . llnH Bbl 

neneHHH TBKHX co6bi T Hii HCIIOl!b3osanacb seJIH'IHHa ne , orrpenenHe

MaH cooTaomeHHeM 

n = e 
E ( 1 - c o s 8) 

M N 
(1 / 

KO T opy!O ycnosao MO}I{HO Ha3BaTb rropHnKoM KYMYJIHTHBHOCTH . B 
3TOM Bblpa}l{eHHH E . e - ITOJ!H851 3HeprHH If yron Bbll!eTa 77 - Me3o

Ha B n.c . K . , MN - Macca HyKnoaa . 0T6HpanHCb co6riTHH, ynosneT

sopHIOUIHe KpHTepHIO fie >_ 1 • 
B cero 6binO HaiineHo 99 TaKHX B3aHMoneiicTBHH, HMeiOUIHX 1 0 1 

KYMYJIHTHBHbiH 17 ± - Me3oH . TaKHM o6pa3oM, sepoHTHOCTb ocymecr

sneHHH KYMYJIHTHBHbiX co6biTHii OKa3anacb ~asaot'I (2 ,0 ± 0,2 ) % , 

lfl!H ITO OTHOWeHHIO KO BCeM HeyrrpyrHM 77 - l C - B38HMOt:leHCTBHHM 

- ( 1,0 ± 0, 1) % . B oTo6paHHhiX co6biTHHx B 90% cny'laes KYMYJIH

T HBHbiM OK838J!CH 77+ - Me30H , rrpH'IeM KaK KYMYJ!HT HBHbie 17+ - Me-

30Hbl , T aK H KyMyl!HT HBHble 17- - Me30Hbl B 80% Cl!y'!aeB HCITYCKa

IO T CH B 3fl . 

0 T MeTHM, 'I T O B aaanH3 6biJIH BKmo'leHbi TOl!bKO TaKHe co6biTHH, 

B KO T OpbiX HMIIYllb C KYMYJ!HTHBHblX 77 - Me30HOB 6b!l! H3MepeH C 

OUJH6KOH, He 60l!bl!let'I 30% * • 

+ 
§3. CsoiicTsa KYMY JIHTHBHbiX 77- - Me30HOB 

3KcrrepHMeHT8l!bH8H HH$OpMaUHH 0 CBOHCTBaX KyMyl!HTHBHhlX 
+ + 

77- - Me30HOB (77 e- ) cyMMHposaaa B T a6n. 1 ~ 2 . 3 necb rrpHBeneHbi 

t:IBHHhle 0 cpen&HX HMITYllbCax 3THX 'laCTHU ( P ) , CpenHHX rrepiTeH

AHKYl!HpHblX HMITyl!bCax (P.L ) , cpenHHX yrnax Bbllle T a B n . c . K . (El) , 

a T 8K)I(e cpenHHe 3Ha'leHJ;IH rropHnKa KYMYJIHTHBHOC T H "'fi e • B rrocneaaet'I 

KOJ!OHKe Ta6JIHU ITOK838Hbl BepOHTHOCTH Ha6JIIOAeHHH COO T BeTCTByiO

lllHX C06hlTHH, orrpeAel!eHHhle K8K OTHOWeHHe qHCl!a 3THX C06hl T HH 

K rronaoMy '!Hcny K B c 17 + - Me30HOM , n~~:6o K rronaoMy '!Hcny KB 
- e 

c 77 e - Me3oHoM. OT~enbHO B Ta6n . 1 H 2 3 TH senHqHHhi aaHbi 
+ + 

Al!H KYMYl!HTHBHbiX 77- - Me30HOB , ~~:crrymeHHbiX B 3Tl (77 be) • B 

Ta6n.1 C06biTHH p83Ael!eHbl ITO MHO)I(eC T BeHHOC T H BCeX BTOpHqHbiX 

38p5I}I{eHHbiX 77 - Me30HOB (~ ) Ha ABe rpyiTITbl ( C 0 77 ~ 6 H n 77 > 6 ), 
B Ta6n.2 - ITO MHO}I{eCTBeHHOCTH I1pO T OHOB n p ( n p ~ 1 H n p>- 2 ) • 

* ITo HaUIHM oueaKaM , rrpH aroM Mbi T epHeM He 6onbwe 10% 

KYMYJISIT HBHhiX co6hiTHii . 

4 

# 

T a6mfu a 1. Csofic T Ba KY I\.IYJI HT!I B H =: x 17 ± - M e 30HOB B co6 b iTH HX 

C pa3HO~i :l.lHO)I( eC T Be HHOCTbiO 38pH}I{eHH blX 17 - Me3 0HOB 

(n " ) 

KyM. 
P(I'aB/c) fi (I'aB/c) (j (rpa,!t) n, W% YlJj 'laC-

Tlfil!l 

~ 6 
JT~ I,O±Q,I 0,79+0,09 !!5,2;!:4,4 !,30±(),05 42+8 

JTtc 0,79±Q,03 0,59±(),05 I24,6j;3,6 !,3!±() ,06 50;tiO 

~ 6 Jri !,2 ±(),2 I,OQ±0 ,09 I04,6z.3,5 !,26±(),03 60±!0 

Jic~ 0,83±Q,04 0,7!+0,05 II8,6z.2,6 I,29±Q,05 5Q±IO 

JTC: 0,77+0,09 0,5+0,2 !23,6+!4,! I,3±Q,2 20;t20 
~6 lli, 0,77±(),09 0,5±(),2 I23,6j;I4,I !,3+0,2 40+20 

> 6 
1T~ !,6+0,4 I,2;t0,3 I00,5;ti2,8 1,29±(),06 80;t30 

Jlic. 
0,7~,! 0,5;tO,I I37,7;t9,8 1,30±(),09 60+40 -

T a6n uua 2. CsoliC T B a K y r, ryn HTHBH b i X 77± - M e30HOB B co6hiTHHX 

C pa3 HOfi r.! II O>KeC T BeHH OCTb iO ITpOTOHOB (n p) 

}{yu. 
P (I'aB/c) 9 (rpa,!t) n, nP 'laC- 1<raB/c) W % 

THil!l 

~ I Jf~ 0,94±Q ,08 0,79±0,09 !!2,6;!:4,2 1,24±(),03 37±8 

Jrt 0 '77.±0. 03 0,61±(),05 !22, 7;!:;3,5 I , 24.±0 , 04 38±9 
;r; 1,2.±0,2 I,Q±O,I 106,5±8,7 I,30;tQ,04 6Q±IO 

~ 2 Jft .. 0,84;t0,04 0,69±Q,05 I20,3;t.2,8 I,33;tQ,05 6Q±IO 

~ I 
;;; I,6,tQ,5 I,3±Q,4 9I,7;ti4,0 I,I6,tQ,05 ~ 

:fie 0,7'!!J,I 0,5;t(>,2 I22,7;ti3,5 I,07.±0,02 40±20 

~ 2 JT: I,2.±<>,4 0,8;t0,3 I2I,4;ti4,6 I,4I.±<>,09 50,±00 

:Jij, 0, 77.±<>,09 0,4±Q,I ISIJ,-4;tiO, I I,4±Q,I 60;t40 

s 



0TMeTHM p51.Q CyiUeCTBeHHb!X Ha Halll B3rn51.Q OC06eHHOCTeii 

DpHBe.QeHHhlX .QaHHhlX: 

1. HaMe'iaeTC51 TeH.QeHI.U1:51 K TOMY, 'ITO Bepo51THOCTH o6pasoBa

HH51 KyMyn51THBHbiX 11 -Me30HOB 6onbi!Je B C06b!TH51X C 6onbllleii 

MHOMeCTBeHHOCTb!O 11 -Me30HOB (n 17 ) H DpOTOHOB (n p ). 

2. Cpe.QHHe 3Ha'IeHH51 rrop51.QKa . KyMynRTHBHOCTH (n c) He saBH-

C51T OT ~ H OCTaiOTC51 O.QHHaKOBbiMH .Qn51 C06biTHH C 11;; - H 

11- - Me30HaMH, HO 3aBHC5IT OT MHOMeCTBeHHOCTH rrpOTOHOB (B CQc 
6hiTH51X C llp ~ 2 OHH OKa3b!BaiOTC51 6onbllle, 'IeM B C06biTH51X C 

np ~ 1). 
- + 

3. BenH'IHHhi P.1. .Qn51 "c -Me30HOB ~onbrne B co6biTH51X c 

6onblllHM 3Ha'!eHHeM U 17 H ll p • nn51 11 c -Me30HOB TaKOrO Bb!BO.Qa 

C.QenaTb Henb351, CKOpee BCerO,H3-3a ManOCTH CTaTHCTHKH cnyqa

eB c 11;. 

4. A6coniOTHhie saa'IeHH51 P~ B 2-2,5 pasa 6onbrne cpeAHHX 

3Ha'IeHHH p .1. ·.Qn51 11 ± -Me30HOB H3 BCeX 11- 12 C -B3aHMO.Qe HC TBHH 

B TOM 'IHCne .Qn51 BCeX 17"}:. -Me30HOB, HCITyiUeHHblX B 3D ( CM. / 2 / ) • 

§4. l1 HKni03HBHble CITeKTpbl 

l13-3a He.QOCTaTKa CTaTHCTHKH C06hiTHH C KyMyn51THBHbiMH 11 -

Me30HaMH Mbl orpaHH'IHnHCb H3y'IeHHeM CITeKTpOB TOnbKO 11 +-Me-

30HOB (11 tc ) . Ha pH c. 1 rrpHBe.QeHa cTpyKTypHa 51 cpyHKllH51 f(P 2) ~ 
1 d 3 2 ~ -E _q_3 .Qn51 11 +b - Meso HOB B saBHCHMOCTH oT P • CrreKTp 
a dP c 

Ha'IHHaeTC51 CO 3Ha'IeHHii P 2 ::: 0,3 (fs8/c)
2 

H B rrpe.Qenax SK

crrepHMeHTanbHhiX OlllH60K HMeeT SKCITOHeHI.lHanbHb!H BH.[l. 0H 6bJn 

arrrrpOKCHMHpOBaH BbipaMeHUeM f(P 2 )~Ae- BP: H .Qn51 rrapaMeTpOB 

A H B rrony'IeHbi 3Ha'IeHHSI 

A 
B 

(0,8 ± 0,2) 

( 1 ,9±0,2) 

(fsB )-
2 

c 
3 ( cp) - 1 

(fsB/c )-::! 
2 

DpH )( ~ 1,0 Ha O.QHY CTerreHb CB060.Qb!, 3Ha'IeHHe rrapaM e Tpa B B 

5-7 pas MeHbllle rrapaMeTpa HaKnOHa .Qn51 KyMyn51THBHhlX rrpOTOHOB 

(eM., HarrpHMep,
1 41 ). EcnH CB513biBaTb Ha6niO.QaeMbie "-Me30Hbi 

C TeMrreparypoii HX HCTO'IHUKa, TO Ha6niO.QaeMb!H napa M eTp B 
6y.QeT COOTBeTCTBOBaTb O'IeHb 6onblllHM TeMTepaTypa M (::: 600 MsB). 

3KCITOHeHI.lHanbHbiH BH.[l HMeeT pacnpe.QeneHHe "be - Me30HOB 

no BenH'IHHe nc 

dN/dn -e-B1nc 
c 

Ha O.QHy CTeneHb 

6 

, onpe.Qen51eMoii BhrpaMeHHeM 1 (pHc.2), T.e. 

c rrapaMeTpOM HaKnoHa B 1 ~ 3,0± 0,5 ( )( 
2~ 0,55 

CB060.[lbi) • 
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Ha puc.3 noKa3aHw pacnpeaeneHn~ rrtc -Me30HOB no nepneH

auKyrr~pHbl l·I n M nynbcaM. Ha6moaaerc~ 3Ha'!urerrbHa~ aon~ "~c -

~I e30HOB c 6orrbWHMH P..l. ( 6onbwnMn, '!eM cpeaaue 3Ha'!eHu~ an~ 
BCeX TT - Me30HOB) , npl!'IBM B HHTepBarre p J. OT 0,2 ao 1,2 faB/c 

'il!CnO rrtc - ~IB30HOB YMBHbill8BTC~ B ·.:.2,5 pa3a, B TO BpeM~ K8K 

an~ acex rr - M e30HOB yMeHbllleHue B arux npeaenax npoucxoaur 

6onblll e 'IBI'·.I Ha nop~aoK. 

YrnoBoe pacnpeaeneHue KyMyrr~THBHhrx rr + -Me30HOB B npeae

nax 8KCnepH MB HT8ITbHb!X 0WH60K MO)!(HO C'IHT8Tb H30TpOnHb!M 

( puc.4). TaKoJ1 J,\ e Bbraoa norry'!eH an~ Be ex "-Me30HOB, ucnymea

H bi X B 30 121 • 

§5. CpeaHue xapaKrepuCTHKH KyMyrr~THBHbiX 
rr- l2C -B38H MOaei1CTBHH 

KaK OT Me 'lanOCb Bb!We, BepO~THOCTb HCnyCK8H!f~ KyMyn~THBHblX 
TT - Me30HOB 6onbw e an~ B38HMOABHCTBHH C 6onbWOH MHO)!(BCTBeH

HOCTbiO BTOpH'!HblX 3ap~)!(BHHbiX '18CTHU (nrr ). 3TOT Bb!BOA noA-

TBepl1<A8BTC~ ASHHbiM!f an~ CpBAHHX 3H8'1BH!fH Drr 8THX '18CTHU B 

KB ( Ta6rr.3) ,* KOTOpbre OKa3arrucb 3aMeTHO 6onbme cpeaaux MHo

)!(BC TBeHHocreH: BTOpH'IHhlX 38p~)!(BHHhlX '18CTHU BO BCeX Heynpyf'HX 

TT-
12 

C -B38!fMOABIIcTB!f~X ( npHBBABHbl B 3-ei1 KOnOHKe Ta6rr.3) • 

0TMBTHM, 'ITO T8KOH )!(B BhlBOA 6wn caerraH B pe3yrrbT8Te 8H8ITH38 

rr- 12C - B38HMOAefiCTBHH, conpOBOli<A8K>IUHXC~ HCnyCK8HHBM B 30 
BCBX 38p~li<BHHblX rr -Me30HOB, XOT~ a6COITIOTHblB 3H8'1BHH~ Drr 

B a Tux co6biTH~x HeCKOITbKO MeHbllle, '!eM B KB 121 • 

~ Ta6n.4 AD~ C06b!THH Tuna "rr:c" npHBBABHbl _cp eAHHe HMnyrrb

Cbl (P ) , cpeAHHe nepn~HAHKyrr~pHble HMnyrrbCbi (P .l.) H cpeAHHe 

Yf'Dbl BbiiTeTa B IT.C.K. (8) BCeX TT +- -Me30HOB H BCeX rr- -Me30HOB, 

B TOM 'IHCITe OTABITbHO AD~ C06b!TifH C pa3Hb!M 'IHCITOM nrr H n ~ * • 
BHAHO, '!TO 3H8'1BHH~ 8THX BBITH'IHH He 38BHC~T OT MHO)!(BCTBBHHOC

TH KaK 77 -Me30HOB, TaK H npOTOHOB. B npeaerrax OIIJH60K p H 

p+ COBn8A8JOT C 8H8ITOf'H'!HbiMH ASHHbiMH, norry'leHHbiMH AD~ 
- 12 

rr C - B38HMOaei1CTB!fH, COITpOBO)!(A810!UHXC~ HCnyCK8HHeM B 30 
rr - M e30HOB BCeX B03MOlK HbiX HMnyrrbCOB (eM. 1 21 ). !1CKITIO'IBH!feM 

~Brr~eTC~ 3H8'1BHHe CpeaHef'O lfMnyrrbCa rr- - Me30HOB B C06biTH~X 

C Drr ~ 6 , KOTOpoe OK838IT0Cb HBCKOITbKO 60ITbiiie, 'IBM BO BCeX KB. 

* B aToi1 Ta6rruue co6biTu~. conpoBOl<eABIOIUHec~ ucnycKaaueM KYMY-
+ 30 •• ,, - ,, ,, 

IT~TifBHOf'O rr - Me30H8 B , 0603H8'1BHbl rr be , TT Me30H8 -rr-
bc 

** Pe3yiTbT8Tbl AD~ BCeX KYMYIT~T!fBHbiX C06biTHH COBnaAaiOT C ASH

HbiMH, npHBBABHHb!Mif B Ta6rr.4. 
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T 85nuu8. 3. MHo)KeCTBeHHOC T H BTOpH'lHbiX 38pH)KeHHbiX 'l8CTHil 

B KYMYJIHTHBHbiX r,- 12 y - a3aHMOJlei1c T BHHX 

IIHozecneu- TBII COOHTHII HOC Til .J[-1 ,, .. .JT &c" ffce .:n -'•c [ J " 8, 

h.,~ 4,4;t0,3 4,5;t0,7 3,IQ;t0,02 

n n- 3,4;t0,2 4,3±CJ,6 3,22;t0,02 

n, I,9;tQ,2 I ,6±Q,3 O,S;tQ,OI 

T85 JIH!l8 4. CpeJlHH e xap8KTepHCTHKH 38pH)KeHHhlX B T OpH'lHhlX 

'l8C T!ill B K y MyJIHTHBHbiX TT-
12C - B38HMOJleHCTBH51X 

Iaput-~ TBII BSaB~&>,Jtelc'l'BIIII 
T6}ZC-= Ice TDa 

~ 17, .. 6 n., > 6 hp-'d 11p>;.2 

p .Jf .. I,6±Q,3 I,7;t0,2 I,4;t0,2 I,9j;0,2 I,7;tO,I 

(l'8B/c Jf- 5,2;t0,9 2,7;t0,4 3,6±,0,6 3,2;t0,4 3,3±CJ,4 

p O,SO;t0,02 0,36±,0,02 0,~,04 o.~.or 0,~,01 

- Jf.f. 0,45;t0,03 0,43±CJ,03 0,43±CJ,04 0,43±CJ,02 0,43±CJ,02 
~ .1f- O,S3;tQ,04 0,34;t0,02 0,35zO,OS 0,33jp,02 0,34;t0,02 

(I'BB/c p 0,22;tO,OI 0,26±,0,0! 0,33j;0,03 0,25±Q,OI 0,25±Q,OI 

:If-+ 74,2;t5,0 53, 7,±2,8 59,3j;4,I 59,4j;3,2 59,4±,2,5 

(J Jr- 3I,S;t5,I SO,fi±2,0 3I,2;t3,5 SO,S;t5,8 SO,S;t,2,9 

(rp8Jt) p 68,3j;4,3 65, 7;tS,I 64,3;!;7 ,5 67,1_±2,6 66,8+2,5 

10 

803MO)I< HO, STO CB5138HO C M 8JIOH M HO)Ke CTBeHHOCTb!O TT- -Me30HOB 

B STHX C05biTH5!X ( JlJI51 HHX n 17 - = 1 ,8 ± 0,1), 'ITO, B CBOIO O'Ie-

peJlb, JleJI8eT 6 onee 3aM eTHbiM BJlH51HHe Jl HJlHpyiOIUHX TT- - M e30HOB. 

3H8'leHH51 cpeJlHHX yrnoa B hineT8 "± -Me3oHoB B KB B 1,5-2 p8-

38 6 0Jihllle, 'leM BO BC e X HeyrrpyrHX TT- 12c -B38H M OJleHCTBH5!X ( JlJl51 

HHX S17 + = (26,6± 0,2)
0

, EJ
17

_ = (21,1 ± 0,2) 0 1 21 ). 3TO M O)KHO 

o6'b51CHHTh TeM , 'ITO B KB rronHbiH p83B8JI 51Jlp8 yrnepOJl8 rrpouc

XOJlHT B ::::: 5 p83 'I8IUe ( ero Bep051THOCTb W =0,38 ± 0,09 )~ 'I eM B 

o6bi 'IHbiX "-
12

C-B38H M OJle i1CTBH51X ( W = (7,0± 0,3) % 1 ). 

38KJIJO'IeHHe 

ITpu B38HMOJle i1cTBHH TT- - M e30HOB c 51JlpOM yrnepOJl8 ( P
17

-
+ =40 f s B/c) B (1,0 ± 0,1) % c n y 'I8eB H8 6 m o JlaeTC51 "- -Me30Hbi c 

S HepT'I151M H, rrpeBblll1 810Ill li M H KHHeM8 TH'leCKH JlOITyCTHM bi e 3H8'IeHH51 

JlJI51 rrHoH-HY KJI OHHbiX B38H M OJl e i1cTau i1 ( KY M YJI51THBH bie TT -Me30Hbi). 

3TH TT - Me3 0Hbi B 80% cny'I 8 e B u c rryCK8 JO TC51 a 38JlHJO IO rronyc!j>epy 

n.c.K. u B 90"/o cny 'I8e B H M e iO T rr ono ~:< HTeJihH hiH 3H8K. Bepo51THOCTh 

o6p830B8HH51 S THX M e 3 0HOB y Be JIH'I11 B a e T C 51 C pOCTO M MHO)KeCT

B e HHOC TH B TOp H'lHhlX 3 8 p 51)K eHH hl X 'I8CTHil. CpeJlHHe 3H8'IeHH51 rrep

rreHJlHKyn51pH bJ X H M ily JihCOB KY M YJI51TiiBHblX TT - M e30HOB B 2-2,5 

pa38 50Jih lll e Cp eJlHHX 3H8 'IeHH H S THX li M ily JihCOB JlJI51 TT - Me30HOB 

H3 BCeX Heyrrp yf'HX TT- 12C -B38H MOJl e HC TBHH. 

Vf HKJI I03H B H b iH CileKTp K YMYJI51Tii B H biX 1T - M e3 0 HOB H M eeT SKCilo

HeH!lH8JlbHb l H B HJl, C Il8p 8 M eTp OM H8KJIOH8, B 5-7 pa3 M eHblllH M , 

'leM JlJI51 KY M YJI51THBHhlx rrpoT o H o a. 

B KYMYJI HTH B H bJX c o6bJ THHX HB JieHH e rron Horo p 83 B8JI8 51Jlp8 yr

nep OJl8 Ilp OHC X OJlliT B ::::: 5 p83 'I8Ill e , '18M B 0 5bi'IHb iX HeyrrpyT'HX 

TT-
12

C - B3811 M OJle HCTB 1151X. 

A a TOP hl 5 narOJl8pH hl K o nneKTHBy C o T p y Jl HH'IecTB8 no o6p850TKe 

CHH M KOB C 2 - M eTpOBOH IlpOI18HOBOH K8 M ep b! 3 8 IlOMO!Uh B p850Te. 
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