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H acTOHLUBH pa6oTa B hiiTOJI H eHa COBM9CTHO 

COTpy!lHHKBMH Cfi9 IlYIOUIHX HHCTHTyTOB: 

OE1>E.LH1HEHHbl1.1 V!H CT V!TYT .H,llEPHblX V!CCJlE,llOBAHV!J-1 
Jla6 opBTOpH11 BbJCOKHX 3H9pr'HA 

B.A. EenHKOB, E.H. Kna!lHHUKBII, E.C. Kyaueuosa 

V!HCTV!TYT ATOMHOJ .I <PV!3V!KV! (EYXAPECT) 
Jla6opBTOpH11 Bb!COKHX 3HPpPHA 

E. Ean11, 0, EanH, A. Muxyn, M. Ca6ay 

HacTOliUIBll pa6oTa HE 

1138KMO!l9I CTBHI npH 3H9pr'l 

nya blpbKOBOI KBM9pb1 J1B3 

coo6wanHCb ua Me>K!lyuap• 

C npOTOH8MH npoBHBfiH3HpOI 

we A pa6oTbl - auanHa 524 

,-

npoCMOTp , H3M9p eHHe 

'ITO Cp9IlH OT06paHHbiX co61 

,-

T8K K8K BC 9 qaC THUW C HM i 

HB OCHOBe peaynbTBTOB pa6 

Ppynny C06b!THA C npoTOHru 

3,7 + 0,3 M6/S/ • 

I. YPnOB bie K ){Mnynb< 

YPnOBbie pacnpe!lene• 

.a e neHHe rr -M930HOB 8CHI 

YPnoa oe pacnpeneneHI 



CTHO 

oa: 

ICCllELl.OBAHVf M 

yaHeuoaa 

:APECT) 

B53y 

Baea e HHe 

HacTOHW8H pa6oTa HBnH e TC H lf.BC ThK> o6tuero Hccn enoaaHKR '"l e T btpexny "' eBbtX " p 

1138.HMOA9ICTBHA npH 3HeprHH 7,5 r 3 B, Dp089A9HHOI"'O HB cPO TOrpacj:JHSIX C nponBHOBOlt 

nya blpbKOBOA K B M e pbl IIB3 OVIRVI
1 11 

npeAB BpH T en bHble peaynbTBTbl 3TOI"'O HCcneA'lBBHHSI 

/2/ . /3/ 
coo6wanHc b H B M e}f(AyHapoAHhi X KOHcj:JepeHUHSIX a KpaKoae H B LJ.y6He • Co6hi THSI 

c npoTOHBMH npoaHanHaHpOBBHbi a aayx npeAhiAYJO W HX ny6nHKBUHSIX/
4 •

51
. U enb H<lC T OSI ­

we A pa60Tbl - BHBnH3 524 C06biTHll, COOTB9TCTByiO W HX peBKUHSIM THD B 

( m= 0, I. .. ). ( !) 

npoCMOTp, H3 MBpe HHe, pBC't9T If OT 6op CD6bJTHA ODHCBHbl B pa6 o~ax 14 
•
51 

0 T M9T HM, 

'ITO CpB AH OT06pBHHbiX C 06hi THA BCT b He6onbWBSI ( < !0 %) npHM9Cb C06bJTHll OT peB KUH A 

( m ~ 0), (2) 

T8K K8.X: Bee 1.f8C THUbl C HMnyJtbCOM 60Jt bW 9 2,5 r 3 a /c 8 na6. C H C T eMe C'"I HT81tltCb fi Jf OHBMI'I 

HB OCHOB e peaynbTBTOB pa60T/fi-S/, npHMepHO 15% C05bJ TJ{j! no pe KU HS"! ( I ) llOilBnl! B 

/51 
r pynny co6bJTHA c npoTOHBMH ( 2) . Ce<teHHB p<>BKUHA ( I ) n pH 7,5 r 3 a paaHO 

3,7 + 0,3 M6
151

• 

3KcnepHM9HT81tbHb19 Q93f1tbT8Tbi 

!. YrnoBbJe H .HMnynbCHbJe pacnpene n eHH SI DHOHOB. 

YrnoBhi <> pacnpe aene HHSI rr + H rr - MeaoHoa noKB3BHbl HB pHc, I. Yrn o a oe pac npe -

.aeneHHe 11 -M930HOB 8CHMM9TpHqHQ H .X8p8KT9 pH 3 y 9 TCSI OTHOW 9 HH 9 M 

n 

~- 1,20: 0,07 

+ ""-
Yrnoaoe pac npeneneHHe " -!fe.::l)HOB 6nHaKo K CKMM eTpl.PlHOMy 

n rr+ 
---- c 0,92 + 0,06. 

n rr+ 

3 



B o6nac TK 0,8 < Cos*< 1,0 Ka6monaiOTCll nonbeMbl KBK a pacnpeneneHJHI rr- ,.TBK K B 

pac n p 9 .J.Pn9HKH rr+ -M930 HOB. 

VlMny.-u .c Hbi e p acnpeneneHJHI 11 + " 11- -Me30HOB KneHTK'IHbJ ( pKC. 2), cpen•me aHa-

l.J: 9 HH S1 pBBUbl COOTBBTCTBBHHO 

P*,+z 4 81:!: 10 M3a/c 

P*17-- 475;!: 10 M3B/c 

Ha pHc , 3 " 4 npaaeneHbJ nayMepHwe pacnpeneneHKll no PL - Plj nnSI 11 -MeaoHoa. 

6 ollbll1KHCTBO 17 - Me30HOB HMee T nonepe'!Hb!A KMflYilbC M9Hbllle 0,6 r 3a/c, CpenHHe 
-~ - ~ 

fl0119p9'1HW9 l!MilYilbC W llllll HHX pllBHU p 17+- 328 ;!: 8 r 3a/c, !> 
17

- - 332 :.: 7 r3a/c, 

npo.non b Hbi 9 H M nyn bC bi M 9 3 0 HOB B C.U.M. p98K.UHR HeaenHKH H ,nnH 6onbWHHCTB8 

c o6 wTHll o HK n e>K B T a o6nacTK :!: 300 M3a/c (pHc. 3,4). Ha6niOnaeTcll aaMeTHBSI Koppe­

I I SIUHR M 9)R.ay n onep e lf'HbiM H npo ..aonbHblM HMllfnbCBMH OHOHOB. nHOHbJ C Md.TihiMH H O'!BHb 

6 o nbWHMH npo .a. o n b HbJMH HMn y nbCBMH HMBKlT nonepe'iHbiB HMnynbCbi B Cpe.a.HeM M9HbWH9~ 

'ISM llHOH hl C npOllOilbHblMH HMilyll bC8MH B HKT9pB8119 0,3 -!- 0 ,8 r 3a / c , 3TO 6011ee K8ri1Rtl­

HO BH .llHO H6 p HC. 5 , r .ae llOKB.38 Hbi C p e !IHHe n o n o peliHbi B HMDYllbCbl llHOHOB ,Un51 p aanaq-

x ) 
llbJX H HTC pBBITOB DpO.!lOilbHbi X H M n y JibCOB B C.U. M . nono 6 H 8 S1 KOppellHUKH H861llO .ll 8118C b 

H B MK .nn st BT O PH1.fHbi X qBC TH U a p e a K rtHHX c npoTOHBMH 
/ 4,5/ 

YMeHbWBHH e non e pe "lHbi.X. H:Mn y n bCOB l.f.BCTKU npH npK61lH)t( e HifH HX npo nonhH biX 

HMIIYllbCO B K M8KCHM81lbH O B 03M O>K H bi M B C .U.M. cne.n,yeT H3 38 KOH8 C OXp8H9HHSI HMIIyllbCB. 

- l II 
3HB'IHT911bHoe y MBHbW e HK e P npH Man b iX P* He M O>K eT 6 biTh o 6 bHCHeHo no ¢aao a o My 

06beMy H CIIY>KHT yK83 8HHeM B 11 01lb3Y o6p830B8HHSI '18CTI1U qe pea llB8 npOMS>KYTO'IHbiX 

B 0 36y>K.0. 9 HHblX COC T OHHHH. C paa HeHH e 3XC11 9 pHM9HT811bHbiX .0.8HHbJX 1 riOity'leHHblX npH H3y­

'19HHH 17-p B3 8HMOJJ.Sl!CTBHll ( peBKUlf H I ) B HKTepaane HMflYilbCOB OT 4 no 10 r3a/c 

n o K83biB8eT, 'ITO HMee Tc SI pSill o6wHx xapBKTe pHCTHK 3TKX B38HMonel!cTBHll. C10na cnenyeT 

OTH9 CTH 8CHMM 9 T p 100 Jf'll OBbiX pacnpeae neHHA 17- -M e30H OB, CHMM9TpH IO yrnOBbiX pacnpe-

.n,eneHKA rr+ -M930HOB, 0 6lllHA X8p8KT9p HMn y n.bCHbi X p a c rtpeneneH wA BTO pHttHblX 1.{8CTHU. 

.[ln H BTO pH"'HbiX 1.{8CTHU X8p8KTe pHbi B C p e n HOM M 8 11bJ e B 8 1lH'IHHbl IIOilepeqHbiX HMllYilbCOB 

(M9Hblll9 llOilyCTHMbiX cp83 0B bl I 06b9M OM ), 11M9IOWH8CS! ll81!Hble 110 CpeaHHM 3H8'!eHHRM 

X8p8KT9pHCTKK 17 -MQ30 HOB npH HMil y n bC BX 4 H 10 r 3s / c H ll8HHb!e H8CTOSIUI9A pa60TW 

c yMMHpOB8Hbi B TB5nHU9 1. 8HJJ.HO, qTQ C yBenH1.{9HH9M HMnynbC8 nepBH1.{HblX rr- -Me30H OB 

8CKMM9TpKH yrnOBblX pacnpeneneHHA TT- -Me30HOB B03p8CT89T, 8 yrnOBble pacnpeneneHHH 

77+ -Me3 0HOB OCT810TCH CHMM9TpH'iHbJMH . 

x/ BapoHTHOCTb cosnaneHH.H n o nyqeHHoro pacnpe.aen e HHH c npRMOA nHHHeJ:t MeHbwe 

0,01% (no KpHT9pH10 X 2 ), 

J.1 ayq an ocb o6pa3oB aH~· 

p 8CC 'IKT8Hbl 3<j:><j:>eKTH BHbl9 ME 

PacnpeneneHH e no '"-PeP 
nHKos, cooTseTc Tay;ol.l...lHx P a 

KpKa oll Ha6m onaeTCSI a o6nac 

cneaCTBH 9 M o6p83 9 B J HHR W 

KpKB8SI nonyqeHa cn enyiOlll KW. 

napUJiBnbHble C9'l9KHSI 

H 

17 p 

H8ft.0.9Hb l IIJT9M HHTepn o nHU H 

10 r aat/
101

• 

Kpo M e T Of'O , Mbl B OCIIO 

n e ACTBHll npH 6,1 r aa / c. As 

K "'HCII J C05 biTHA no p e8KUH H 

npH H8W 9 l! 3Hepr11H 7,5 r 3B 

ce q e HH. e p eaKuHA 

17 

n peH e6pe>t<HMO Mane no cpaa 

llBYM SI 17 ° -M930H8MH ( I a " ) 

Is u I s ' . B H' T ore M LI H Mer. 

38% H 24%. C ne KTp 3tjH:j:>8K TH 

C06bi THA, y KO T OpbiX H 77+ H 

HM 99T HM ny nbC > 3 r 3a/c B 

p 0 -M eao Hoa
19 •121

, c n enye1 

rpynne co6bJTHll. CneKTP \I r. 

a n.c . n oK•aaH HB p 11 c . 6a. H 

( 0,6-0, 9 r 3B ) . ¢ OHOB8SI KpHE 

HOM COC T8Bn<! IO T 14% Bbl ll9118 

H e HC KnlO q e n o , qT o B brxon 3 

BYIO B p 8 JI OH8 1,0-1,4 r 3B ( p 

p llH b W e H 86 11 10JJ. 8 118C b 4- !IHOHI 

x / Haas aHHe x - Me3c 



peaeneHKH rr- ,TBK H B 

Hbl (pKC, 2), Cp9L\HHe 3H8-

P L - Pli nnR rr -Me3oHos. 

3 0 ,6 r as /c, CpenHHe 
- ..! 
P 

71
- u 332 : 1 ras/c. 

XH H .nnH 60nbWHHCTB8. 

!OL\89TCH 38M9 TH8ll KOppe­

nHOHbJ C MdnblMH H. 0"!8Hb 

lbCbl B Cp9Jl. H 9M M9HbWH8~ 

r aa/c, 3 TO 6on ee HBrnRn-

KoppenRUH~ HB6n10nanacb 

eHUK HX IIpOJlOIIbHbi:X 

lKOHa COXp8.H9HHfl HMIIyllbCB.. 

Tb 06bHCH9HO no ¢ a30a 0 My 

) 93 D.BB OpOMe>KyTOt.IHhiX 

1wx, nonyqeHH~X npn Hay-

oa oT 4 no 10 r aa/c 

IM onellc TaKI!. C10na cnenyeT 

•MMeTpH!O yrnoab!X pacnpe-

8H Hft: BTOpK'lHhlX 'i8CTHU. 

:,r nonepeqHhiX HMnynbCOB 

~ flO Cpe~HHM 3HaqeHHBM 

lHHb!9 H8CTO~LUel! p86 0Thl 

::a n epBH'iHbiX rr- -Me30HOB 

a yrnoBble pacnpeneneHHll 

npRMOl! nHHHel! M8HbLUe 

3d:>cl?eKTHaHble M8CCbl 

Yby 'I BnOCb 06p830a8HH9 p930H8HCHbiX COCTO~HHl! B pe8KUIHIX ( J ), .LlnH 3TOro 6b!nH 

p8CC 'IHT8Hbt 3cj:JclJeKTHBHbJ9 MBCCbi BC9X KOM6RH8UHlt H3 4eTbipex aapst>t<9HHbi X qaCTHU,. 

Pacnpe.a.eneHHe no 3c.PclJeKTHBHbtM MaccaM nap "+ a "- -M eaoHoa noKaaaHo Ha pHc. Sa. 

nHKOB, COOTB9T C TByKHUHX p 0 
H f0 

-Me30HBW ' He Ha6n lo.aae T CR . PacxO>K.UeHHe c <t>OHOBO A 

KpHBOl! HB6n!OD89TC~ a o6nBCTH MBnbiX 3H8'19HHl! MBCC ( 0,3-0,6 raa), 'ITO MO>K9T 6biTb 

Cn9.UCTBH9M o6pa3GB\lHHH CU O -Me30H OB HnH .apyr'HX p930H8HCHbiX COCTORHH A:. ¢OHOB8SI 

KpHaBR nony'leHa cnenyJOLUHM o6pa30M. 

napUHBnbHble C9'19HHH peBKUHl! 

- + + - -
rr p-+nrr 11 11 rr 

H 
+ + - - 0 

11 p-+nfT rr rr 11 + mrr m:;:. l 

H8l!Ll9Hbl nyTeM HHTepn OnHUHH C9'19HH JI 3THX peBKUHl! npH 4 r aa/c/ 9 / K C9'191I HRM np11 

10 r aal/
101

• 

( ! a) 

( Ia) 

KpoMe Tore, Mhl aocrronbaoaanHcb .naHHhiMH pa6oThi/ ll / rro HayqeHHIO 11 aaaHMO-

nellcTBHl! npH 6 ,1 r aa /c. A aTOpb/ 
11 1 

HB LUnH. 'ITO 'iH CnO C06biTHl! no peBKUHII ( 1 a) 6m!3KO 

( Ja
1

) ( ! 00 H 8 1 COOTa9TCTB9HHO) . 

npH HBW9A: 3 H9pf'HH 7,5 r a a Mbi C\.fH TanH, qTo ceqeHIHI p98KUH A 1 a II la1 
0D.HHaKOBbl

1 
a 

Ce'teHH9 p98KUHA 

( !a ) 

n p eHe6pe>KRMO Mano no cpaaHeHHJO c ceqPHIHIMH peaKu.HA la
1 

H la11
• CeqeHHe peaKunA c 

D.BYMH "v -MeaoHaMH ( Is" ) npHHHManocb p BB Hbi M p83HOCTH Me>K.ay ceqeHHSIM H peBKUHA 

Ia H l B" • 8 HTOre MLI HM9nH BKna.abi OT p98.KUHA: l a , la ", H lB '", COOTBPTCTBeHHO, 38%, 

38% H 24% . CneKTp a•l•¢eKTHaHb!X Mace 6hln KccnenosaH 6onee n on po6H o nnn 

C06biTHA, y KOTOpbiX H 77+ H rr - Me.:JOH hi neTSIT anepeD. B C . U . M. H O.OHH H3 17 -Me30HOB 

HM99T HMnynbC > 3 r aa/c B n.c . Y!CXOL\H H3 nepH¢epH'i9CKOrO M9X8H K3M8 o6pa.~oa8HH~ 

p 0 -Me30HOB /
9

•
121

, CnenyeT O>KHL\1lTb nORBn9HH~ p -Me30HH Oro nHK8 HM9HHO B 3 TOl! 

rpynne co6biTHl!. CneKTP H CosO* > 0 H P +>3 ,0r3a/c 
"- rr -

B n.c . llOKA38H Ha pHC. 6 a • .H B H O BLIJlenRe T CH llHK, COO TB9 T C TBY IOIUJi: A p O - Me .:'1 0Hy 

(0 ,8-0,9 r as ) . ct>onoaaH KpHBBR nony'ieHa no MeTony MoHTe-Kapno. Co6biTH~ c p 0 - Me3o­

HOM COC TBBnR!OT !4% abiL\8neH HOl! r pynnbi C06biTHl! H ~ 3% BC8X pe8KUHl! C H9l!TpOH8MH. 

He HC Kn J0'4eno , l.fTO BbiXOD. 3KcrrepHM9HTBnhH oro pacnpe.a eneHHSI M 71+ 17 - 38 (fJO HOByiO Kpu­

x) 
-MeaoHa, .anSI KOToporo ay !O B pal!oHe 1,0-1,4 r as ( pOI C. 8a) o6ycnoaneH o6p830B8HH8M X 

/3/ I 
p a H bWe H B6n10nanacb 4-IIHOHHaH M o.aa pacna.na , H f 

0 
- MeaoHa. 

x/ Ha3BBHHe x -Me.:JOH 3BHMC Ta os aHo H3 o63opa M. Roos / 18 / 

5 



Ha pHc. 7 npHaeaeuo cyMMapuoe pacnpeaeneuHe no 3cp¢eK TH BHbJM MaccaM M 
17

+ 17 +,-

H M rr- 11 - rr+ • Ha6nJO.naeTc51 pacxo>K,ae HHe Me >K ay 3KcnepHM8HT8JlbHbiM pacnpe.a.eneHH:eM H 

cpOHOBOJIX) KpH BOl! B OOn6C TH M ellbWHX 3H6'!f!HHl! 3 cpcpeKTHBHbiX M6CC . 

Tpyn Ho cKB 3 BTb l.ITo- nH6o o po)f{.aeHHH A 1 H A 2 -Me 3 0HOB no cyMMapH o My pac np e­

.a elleHKJO. Ta K KBK npeHM:ytu ec Te eHHOA Mo.aoA pacna.na A 1 li 1\ 
2 

-MeaoHoB HBJ1 SI9TCH 

p a cna,a HB 11 H p -M830Hbl, Mbf flOCTpOSIJlH C09 KTp M 11 +71+ 
11

- M 9 30HOB .OJlSI C06biTH I , 

y KOTOphlX no Kpal!He l! Mepe 0£1HO 3H 8 '!eHHe M 77 + 17 - nona.aaeT B nonoc y p 0 -MeaoHa 

( 3<'1U1TpHXOBB HH I:H I 48C1'b pH c. 7). B 3 TOM p acnpe .aeneHHH BH.D.Hbi rnrxH, c ooTBeTCTBYIOWKe 

A 1 H A 2 -Mea cH a M • HO exna.a nx Man. 

CneKTp " <t " f.>eKTKBHbiX Mace M < 17 noKa3aH ua p11e. 8a. B H£1HbJ OTKn oueHHSI oT cf:JOuosoA 

x p usoA. s o6nac TH .no 1,7 l3s, npH:'-IeM M D >KHO paanH"'H'Tb n s a IIH:Ka , D.O. HH s HHTepaan e 

1,2-1 ,4 f9B, apyroll - B ol5nacTn 1,5-1 ,7 f a a. ni<K B eHeTeMe M,
17 

(1,2-1,4) Ha6n i0£180eSI 

H B MH p ll HbW e Jlll SI co6trTHA c p O>KLl9HH8M 1\
0 

-rKnepoHoa H K -Me3oHOB npH 3 HeprHSIX 

7-8 r 3a
1 14

-
151

• B K8 'IeeTae B03 MO>KHblX OO'bSICHeHH ll 3Toro fiH K8 Bbl£1BHrani!Cb eneayJOIUKe: 

I) ol5p830B8 HH E' pe30 HaH e a c M '" = 13<i0 M aa " r/2 z 70 M 3a; 

2 ) pe3y JibT8T COB M9CTH OrO p 0>K ,U8HHSI p H W -Me3 0HOn; 

3 ) Clle.!lC TBHe pO>K .il 9 HH5f 6 on ee Bhi C OK O r O p e30H8HC8 B CHCTe Me IISITH Me3 0H OB, 

I f ccneaos a HHe cne KTpoa :':HP(Pe KTUBHbiX Mac e ( rr+ "-) -Me3 0HOB nn sr co6biTHA c 

1,2 r :o> s < M 4" < I, '! r ')a liOKa.-.ano, 'ITO I!M e0TCSI M8KCHMYM B o l5naeTH 400-600 M 3B " 

H •:-. H ll61t K\ll89 T CSI M8K C .1MYM ll 8 o6 nBCTH p O -M8 3 0H8. 8 CBSI 3 11 C :::'I THM M O>i<H O C K 838Tb , 

'IT O IUiK 8 oGn tlC TH I ,2-1,4 r ·)a (pu c . 8a) He C BSI 3 8H c o6 p a30B8Ha e M p 0 -M e.:.lO H a . 3 T O 

. 111 6 0 CB M OC TOSlT8 llbH t l A p e30H 8 H C , ltH 6 0 0 Tp8>K8HH 8 K 8 K Or'O-na6 o p e30H 8 HCd C Ylf 8C TH € M 

"
0 

-M e30 Hll. B nonh3Y nocn e .n.H e r o n p en n o no:>KeHUH r o a opHT T OT r..fJ aKT, lfT O a r py nne co-

6 btTHA, 0 6 0 f' 81Ji 9HHOA" COl11.! Tif5fMH 6 e3 TT O -Me30H OB ( peaK H H H 18), He H 8 6!llO.ll8 8 T C H JH1 K8. B 

pa RoHe I ,2-1 ,.J r 3a (e M. oaw TpHX OBBHHY JO '_lC Tb pH C. 8a). noao6H8St e«TyBIU!SI HMe eT 

:\.iPC T O 13 Y P T h lp9 XliY48B bi X 3B~3,0, 8 X C H e t\"Tp OHR MH llplf 8 H e prHK 6,1 r 3 B/ }l / • nHK 8 0 61l i..l C TH 

1,5-1,7 r :.. s M O>KP1' 6b!T b C Bf!38 H c p e30H 8 HCOM B C H C T 8 Me 4-nH OH OB. YK a3aHIHl H 8 o6 p a3o-

., I 7 r _ I II , I 7 I 
B.:I HJJ e p e30 H .:J H Cti C L 4 T7 =::. , ::> B HM eiO T C H 8 pROOTAX 

Kpo M e o6111e ro uccne.ac dtlHH st sce x t.t e Tbipe x ny '-J eBf>I X co6 hiTHA c HeA:TpOHBMH, 

!l.lflf)flHHT9 1l b H O H 3Y '-I8ll 8Cb rpyn na C 0 6biTHA:, o6o r au.eBH8 SJ C06bi THHMH 6e3 rr O -M830HOB. 8 

ITY r·pynny I:H)JJ!JIIf c n y '-i Bit c 0,6 < \ m < 1,2 r 3 B, rne \ m - H enoC T8 }Q W 8 H ~ace a . T a KifX 

co6hi T"R O K ttC~an oc b I H H.ou 22% OT o6urero '!Hena eol5biT•I l! 11 0 p &BKJt H« ( 1 ) . 

Y r n OBbie 11 aM nynbC' H h l e p ac Hpe·1en e HHSI BT O pH'-tH biX l.J8C T iiU a c. u .Nt . n J,H B br 6 p a HH O A: 

rpym1oJ co6b!THR IIO K H3t1 H b l H a p Hc. 9. BH n Ho , t.~T O a yr·noa o M pacrr p e.::ten eHI1H "- - M e JOH OB 

x/ ¢ OHO B 8 fl K p HB <HI n o nytt e H a T8K iK 9 K8K H: liB pu c . 6a. 
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( pu c . 9a) Ha5ntoaaeTCSI 15onbW• 

anR acex coi5~THl! no peaKUHSI 

paenpeaeneuue uel!TpOHOB a c . 

(pHC . 10c) H80010£18<>TeSI nHK 

KOM6HH8UHA M "+ TT- OT 'IH C I18 

yKaaaHHe HB o6paaoe aHue A 2 

I ,5-1 ,7 raa HeT B pacnpeaene 

6on buiOM liH Cne cnyqaes peaKu 

TaKI!M ol5pa3oM, a peaKU.HSIX e 

X 
1

, f 0 , A 
1 

K A
2
-Me30HbJ , 

HaytteHH e cneKTpos M 417 , a 'I 

803MO>KHO, OpOHBIISilOTCSI MHOrC 

H A 6nJo .o.aawHecst a peaxu 

npe.o.eneHHR 11- -M930H08 H H 

HMnyltbC8MH BTOpH'"'HblX 'C.fBCTHU 

BbiMH paenpeaeneHHSIMH acp,[>eK 

l{ tlC TH U "18p83 llpOMB>KyT 0 4H b J8 

H B. MH ,0,1151 C 06b!TH A: C 11pOT0 H lH 

B 3 11 Kill0'-18HH' 9 8B T Op b ! B J:: 

H . M. BHp<~eoay , Vl . Kypen a py 

HHSI, COT py.llHHK8M BbPIHCl1HT9 11 

BOll , r.H. To HT~KOBOA 38 ol5e 

T l3n bH o R: MBW HHht , rpynn e na6c 

PyM biHe KH e eoaaTOpbl 15m 

aeuKe pa15oTbl . 

I. BaH rau- qau, /'Y\.1-1. ConOB I 

2. E. Bales. IX Konferencia Fizyki wys< 

3 . E . H . KnaauHuKaR Tpyahr 

B .Lly5ue, 1964 r. CTp • 46 

4 . E .BanR, 0 . Ban!!, B . A . Be~ 

A . MH x yn, M . Ca5ay. npe 

5 . E . B an<~ , 0 . B an!! , B . A. Be• 

M . Ca5ay. npenpHH T OV1 5H 

6 . B .A. Ben RKOB, 13au W y - cpei 

HH KOBa , B. A . H HKHTHH, B. 

~. 937 ( 1960 ) • 
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9K TH B H biM M 8CC8 M M "+"+"­
fTBnbHbiM p acn pe.a e n e HHeM H 

Mace. 

os no cy MMapH oMy pacnp e­

A 
2 

-Me3oHos HBnSJeTc n: 

Me30HOB llnll C06 biTHll, 

!T s non ocy p 0 - Meaoaa 

J flil KH , CO OT B 9TC TBy iOLU K 9 

H b l O TKJ1 0 H 9H H H OT tt,1 0 H OBOA 

I H'K8 , O .O.HH B HHT9 pa a n e 

M <., ( 1,2 - 1,4) Ha6n 1o.aan c " 

~ -Me30HOB npH 3 H 9 p rH:R X 

a B bi .D.BHr a n ncb cneny JOlUH e: 

a; 

IIHTH Me30H OB , 

~3oHoa .ans:r co6 biTH A: c 

o6n 8CTH 400-BQQ ~38 H 

: ?I THM M O >t< H O C K 838 Tb
1 

3HH e M p O - M 830H 8 , 3 T O 

P P30H8HC 8 c y ~ 8CTH8M 

T t-J.; aK T , qTo a rpyn n e co­

• He H86niOtl88T CH JHf 1\8 B 

ono6 H8 51 CH T yllrUHI JfMee T 

,I r 3 s
1 

I ll. n HK B o6naCTH 

oHoa . YKa 3 aHHS1 Ha o6pa3o-

'H ll C H9l!TpOHaMH, 

:SI ~Ht: 6 eo " o - Me .:.JO H OB. B 

oc T BJO W B H M acc a . T a KHX 

p ed K I! HH ( I ) . 

B C , I{ . M • .ll.J1H Bb1 6 p 8 HH Ot\ 

:: r!pe ..:teneHifii 11 - Me:'\O H OB 

(pH C. 98 ) Ha6n JOlla9TCll 6onbW all aCHMM9T~Hll, '19M 8 yr-n08 0M pacn pe.aen9HH~ rr - M930HOB 
n -

.anA s c ex co6wTHll no p e axuHRM (I ) ( .. -:;/'---- E 1,30 :! 0 ,10 ) . Pe3KO llC HM MeTpH 'IHO yr-nos oe 
ft n tr -

pac npe.aeneHH9 HeATpOH08 8 c.u.M. ( --.!--- 0,31 + 0,07 ) . B p ac npe.aeneHHH no M.,+ .,-
n n o -

( pH C. ! Qc ) Ha6nJO,aa<>TCll nHK B o6naCTH p - M930Ha. H a ,a cPOH08 0 ll KpHB Ol! HBXO.llHTC>I 20% 

x oM6HHauHA M .,+ .,- OT '!K en a co6hi THll 6e3 rr 0 - Me3o lta. B pacn p<>.aen eHHH no M ' " ecTb 

yxa3aHH9 Ha o6pa3oBal!"9 A2 pe30HaHca ( pHc. 8B ). nH x OB B HHTepsane No ,l ,2-1,4 H 

1,5-1, 7 ra8 HeT B pacnpP.,aeneHHif no M, ., (eM . 3 awTpHXOBaHHYIO '!aCTb H8 pHC. 8u ) . B He-

6onbWOM '!Hcne cnyqaes peax uKH I a ( <. 20 %) o6pa3 y eTCll HyxnoHHall H3o6apa N ~ 
3 

(pHc . l Oa, B) . 

TaKHM o6pa3oM , B peaxuHliX c He ~TpoHaMH o6pa3 y JOTCll p o -Me30Hbi ( ~3% ) , B03MO>K HO 

X' 1 . f 0 
' A 1 H A2 -M9 3 0 H bi , H O B K nB Ll bl HX M8Jlbl. npe.ncT 8 BJ1 H9T HHTe p ec .aanbHe A !uee 

K 3 Y1.1 9 HH e cneKT pOB M "'" I B 1.18CTHOCTH , HHTe paan os M8CC 1,2- 1 A r 8a H 1 ,5r l I 7 r ~m' r .ne, 

B D3 M O}KHO, npoHBn HJO T C H MHoronHOHHbi e p .e3D H8HChi. · 

tr-p-+ntr+tr+tr - tr-+ m rr 0 (m).0)8CHMM e TpHH yrJJOBbiX pac -

n p e .n.en e HHA: tf- - Me30H OB 11 H 9 A:Tp OH OB 1 KOppenHUHSJ M en<ny n o nepe'tfHb!MH H npO.UOJ1bH blMH 

HM n ynbC8MH BTOpH1.f.H b i X 'l 8C THU B C .U.M., p8C X0)K .U 9 HH9 M S>K.UY 3 K CnepHM 8 HT8 Jl b Ji b iMH H fj J83Q­

B W M H pacnpe.a.en e HHSI M H ::H f) l !Je KTH BH bi X M 8C C C Jly )K 8 T YK 8.38H H 8 M H 8 o6 p 830B8H He H T O pH"t! H bi X 

"tt dC TH U q e p e3 npOM8>K Y T 0 4H b18 B 036y.>KD8HHbi e COC T OSI HH H . n o .a. o 6HBS1 CH TyBIIHH H06JlfO,llllJ18Cb 

H CiM H. .D.J1fl C06biTHA: C 11pOT O H ll MH.. 

B 311Kn 10 '1 9 HH9 as TOp hi Bbipa >K aJOT 6n ar-o.a a pH OC Tb 3 . r . 6y6en eay. ~.VI . Can oe b9BY. 

H . ~. BHpRCOBy , VI , Kypen apy , B . H . n eHeBy , T . n oHTa 38 II OMOU l b B p a6 oTe II o6cy>K.ae­

HHll, COTpy,aHHKaM Bbi 'IH CnH Ten bHO!'O ue HTpa E . n . :>!<H J:l KOBy, 1-1 . 1-1 . r os opyHy , 1-1.<1> . ~apx o­

Bo A:, r.H. TO HTlO KOB O A: 3 8 o6C y )f(.D.9HH e " COC T 8 Bn e H ii9 npo rpBMM .nnH 3 n 8 KTp01-I H O- B b l1.f.H C nH ­

T I3nbHoA M8 W H Hhl 1 r pyn n e na6op 8 HT OB 38 rrpOCMOTp H H 3 M e p e HHH C 0 6 b i T Ht\. 

P yMbiHCKHe coasTOp bi 6n a r-o.aapl!T npoctJ . X . X y ny6eH 38 OKB3.lHHYJO II OMOU ' b H o6cy >K­

.aeHHe pa6oTbi. 
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P Hc . 8. a) P acnpeneneHHe no ).14" • <PoH oaa H KpHaa>~ uopMHpoaaua no o6nacTH 
M 4" >I ,7 r ,lB, 3aw TpHx oaaHo pacnpeneneHHe no M 4" llJIH rpynnb! 

co6bi TH A 6e3 rr 0 - Me3oHos . Ha Hero HOpMupoaaHa (pa3oa c ~ KpHB<Hl M 4" .a.'1SI 
peBKUHH 

rrp-+ nrr+ rr+'17-1r-. 

s) Pac npe.neneHHe no M 371 ~tn~ rpynnb! co6 hi THA 6e3 rr 0 -M e30Hoa. H a Hero 

HOpMHpoa a Ha ¢a3oa a SI KpHB BH M Jrr .OTHI peaKuHH "-P .... "" +"+ "-"-. 
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Pac. 10. Pacnpeaeneaae no :3cpcpe~THBHb!M MBCCBM a) M077+, a ) Mn
77
-, c ) Mrr+rr= anH 

rpynnbl co6blTHll 6ea ·rr -Me30HOB. <t>a30Bbie !tpHBbre an11 Mnrr HopMRpOBBHb! 

no o6nBCTH Mnrr >1,4 raa. 
Ha pHC. JOe cpa30BBH 1<pHBBH HOpM11pOBBHB no scell o6nBCTH, KpoMe 0,6 raa 

< 11,.+~,9 raa. 
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