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nyTeM coaMeCTHOro HccnenoaaHH£ peaKUHH o6pa3oaaHH£ !![ -Me30HOa a 

p-ci. H p-p coynape&HHX nonyqeHhl caeneHHH o aenHqHHax nonHhlX ceqeaHH 

H yrnoabiX pacnpeneneHHHX nn£ peaKUHH p.n. - pn :r.o a o6nacTH sHeprHfi 

oT nopora no 665 ~sa. ConocTaaneHHe STHX ce~eHHH c ceqeHHHMH npyrnx peaK

una: ·noKasbiaaeT, 'ITO Tpe6oaaHHe, KOTopoe HanaraeT rHnoTesa HSOTonnqecKofi HHaa

pHaHTHOCTH H8 COOTHOllleHHS Me)Kny nonHbiMH ceqeHHHMH pasnHqHbiX pe8KUHH M830HO" 

o6pasoaaHH£, a npenenax sKcnepHMSHTanbHbiX norpewHocTefi /no 10%/ abmonaneTcn 

a HSyqeHHOH o6nacTH SHeprHHo 06pasoaaHHS X ~M830HOa B COCTOHHHH C H30TOUH-

qecKHM CUHHOM T = 1 npOHCXOnHT npHMSpHO a naoe 6onee HHTSHCHBH0 1 'ISM a' 

COCTO£HHH c T O._.Yrnoaoe pacnpeneneHHe r.• -MS30HOB1 o6p830B8HHbiX a HyK-

noH-HyKnOHHbiX coynapeHHHX, npH SHeprHH OKOno 650 ~sa, OK838nOCb 6nH3KHM K 

H30TpOUHOMy1 a OTnHqHe OT pacnpeneneHHH 38pH)KSir:HbiX !li: -MeaOHOl\ 1 KOTOpOe 1 

no naHHbiM H eraHoaa H CanqeHKo, cymecTaeHHO aHHsoTponHo. 3ro pasnnqHe Haxo

nHTC£ a npoTHaopeqHR c rnnoTesoa n~oTonnqecKofi HHBapHaHTHocTH. nocnenHnfi 

abiaon He cao6oneH, onHaKo, OT pnna aospa)KeHHH H HOCHT npenaapH'renbHbiH 

xapaKTep. 
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1. s·B en e H He 

HccnenoBaHHe peaKUHH o6paaoBaHHH He~Tpan&HhlX 7Z -Me30HOB B p-It 

coyaapeHHHX IIp9,llCTaB1JH9T B HaCTOHIUee Bp9MSJ OIIpeneneHHbl~ HHTepec B CBH3H C 

B03MO-HOCTbiD BhlHCHHTb 9THM IIyTeM p01Tb nepeXO.llOB C H30TOIIHqe~KHM CIIHHOM 

T =0 B npoueccax Heynpyr:~~x coynapeHH~ HyKnoHoB. HapH.llY c aTHM cpaBHeHHe 

.1< -Me30HOB B 

.llPYI'HX, y•e dayqeHHhlX paHee 1 peaKUHHX II03B01JH9T ycTaHOBHTb CT9II9Hb CIIpaBen-

1THBOCTH I'HIIOT93hl sap~.llOBO~ H93aBHCHMOCTH H.ll9pHhlX CH1lo 

XoTSI HS .llBYX peaKUH~ o6paso~aHHH 

p + p - :r." + p + p Ill 

/2/ 

IIOC1J9.llHHH HB1J~9TCH 6onee HHT9HCHBHOA 1 HCC1J9.llOBaHHe ee HaTanKHBaeTCH Ha 3HaqH

T91lbHO 6onb wue Tpy .llHOCTH1 qeM B cnyqae peaKUHH I 1 I. PeaKUH.f.t /2/ ocTaeTcn 

IIOKa O.llHOti: H3 HaHM9Hee HSyqeHHbiX cpenH · IIpOU9CCOB THIIa "HyKnOH + HYK1TOH - .74-

M930H" • 3ra peaKUHSI Mo•eT fiJ:,JTb HCC1J9.llOBaHa .llBYMH CIIOC06aMH: IIyTeM 60~ 
· /I-3/ 

6ap,llHpOBKH .f.t.ll9p BO.llOpO,lla H9ti:TpOHaMH H IIyTeM 9KCII9pHMOHTa1JbHOI'O cpaBHe-

HH.f.t ceqeHHti: peaKUHH 

p + d - :r.o + HyKnon bl /3/ 

/4-7/ 
c ceqeHHHMH peaKUHif /I I • B nepBoM cnyqae BOSHHKav.>T TPY.llHOCTH KaK MeTo-

n:~~qecKoro /ManaH HHT9HCHBHOCTb nyqKQB H9~TpOHOB' H np./ 1 TaK H IIpHHUHIIHa1JbHQ-

/8/ 
ro xapaKTepa /6onbwaH we:pHHa aHepreTe:qecKoro cneKTpa HeitTpoHoB I. Bo BTo-

poM cnyqae HSMepeHHH M9TO.llRqecKH 6onee IIpOCThl 1 110 llliT9piipeTaUHR 9KCIIepHMe~

T81JbHbiX naHHniX aHaqe:TenbHO saTpy.llH.f.teTcH ua-sa .llBH•eHHH HyKnoHoB B nnpe 

neti:TepH.f.t /qTo aKBHBaneHTHO npo6neMe w:~~poKoro cneKTpa HeATpoHoB B nepBOM 

cnyqae/ H :~~a-sa npyrHX a¢cpeKTOB1 o6ycnOB1J9HHbiX CBH3biD HYK1TOHO.B H IIpHCYTCTBJt-

3M 1JHWH9I'O HYK1lOHa B KOHeqHOM COCTORHHH peaKUHH /3/ IIO CpaBHeHHID C peaKue:-

ea /2/. 
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llnH HayqQHHH peaKUHH 121 HaMH 5bin Bb!6paH BTOpOH 113 yKa3aHHbiX BHille 

CUOC060B. COBMBCTHOB HCCDBllOBaHHB peaKUHI 131 H Ill 5hlnO BhlllODHBHO B onn:

HaKOBhlX SKCUBpHMBHTanbHhlX ycnOBHHX B illHpOKOM MHTBpBane SHBprn:l. -M3M8p8HHH 

ceqeHn:ft 6bmn: nposeneHbi KaK Bbirue, TaK H Hn)Ke nopora oqpaaoBaRMH r. -Meao-

HOB npH coy napBHHH CB050llHb!X HYKDOHOB 1280 M SBI C UBDb!O BOCCTaHOBDBHHH 

HMllYDbCHOro pacnpeneneHHH HYKDOHOB '8 neiiTpOH8 0 6ea- qero HBB03MO)KHa MHTepnpe

TaUHH peayn&TaTOB H3MepeHHH B o6naCTM 0 npHMbiKaiOIU8H K nopory. 0CHOBHOe BHHMa-

HHe -B_pa5oTe 6hlno yneneHo HccnenoBaHHIO yrnoBoro pacnpeneneHHH 7:"-M830HOB. 

3Ta xapaKTepHCTHKa peaKUMH 12 I 6bma HaHMBHee n:ayqeHHOH: paHee riPH SHeprHSIX 

19 101 
400 H 590 MsB 6bmH HaMepeHbi ' yrnoBbie pacnpeneneHRSI nnn BT_oporo KaHa-

na peaKUHH lrne B KOHBqHOM COCTOHHHH o6paayeTC9 llBHTpO~ a CYMMapH~e yrno

BOB pacnpeneneHHB nnH 060HX KaHanOB peaKUHH 6hlnO C HBBhlCOKOH TOqHQCTb!O 

161 
onpeneneHo npR sHeprRn: 660 MaB • 

2. M e T o n _ H K. a . 

06ruaH TIOCTaHOBKa H MBTOllHKa H3M8p8HHH 0 npOBBll8HHbiX B HaCTOSIIUBH pa6o-
.. • . Ill I . 

Te, aHanorHqHbi onncaHHbiM B Haw eii npenhinyruen cTaT&e • CBenemur o6 yrno-

BbiX pacnpeneneHKHX r.• -MB30HOB H 0 BBDHqHHaX llODHJ,IX CeqeHHH nnSI peaKUHH 

121 6hlnH nonyqeHhl TIYTBM H3MBp8HHSI BhlXOllOB r -KBaHTOB OT pacnal:la r..•-Me-

30HOB 0 o6paayiOIUHXCSI B MHillBHHX UpH UpOXO)K,llBHHH qepea HHX nyqKa llpOTOHOB. 

OnbiTbi 6bmn: BbmonHBHbi Ha BbiBe.neHHOM HenonHpRaoBaHHOM npoTOHHOM nyqKe ruecTR• 

MBTpOBOrO clJaOOTpOHa 06bB.llHHBHHOro IiHCTHTyTa stnepHbiX HCCDB,llOBaHHH. llnSI perH-

cTpauHH ~-KBaHTOB HCTIODb30BaDCH r-TenecKOTI C HHOKHM SHepreTHqecKHM 

UOpOrOM 0 ' CO.ll ep)KaBWHI:· CltHHTHDDRUHOHHbiB cqeTqHKH H cqeTqHK n:anyqeHHS! l..fepeH

KOBao Mn:illeHHMH CDY)KHDH TH)KBDaH H 06bJqHaH BO,lla0 aanHTb!B B. TOHKOCTBHHbiB 

KOHTeiiHephl, a.TaK)Ke nnacTHHhl n:a nerKoro rpa¢n:Ta n: nonn:aTn:neHa (CH2)n 
ConocTaBneHn:e BbiXO.llOB d -KBaHTOB H3 STHX MHillBHBH TI03BODHnO HaRTH. Benn:-

qn:Hbi OTHOillBHHH . .llllrflcPBPBHUHanbHh!X ceqeHHH .an£ .ll eiiTpOHa H yrnepo.na · 

s;d = ( cl o/d.fdS2 )j(a6fc/aS2) 

H caMn: .nn:ciJ¢epeHun:an&Hbie ceqeHn:SI .an£ .a eiiTpoHa lceqeHn:R .llliSI yrnepo.n.a 6brnn: 

Ill I . I 
na MepeHbi paHee I. npn: onpe.n enemm oTHoru eHHn Op,;t B oonacTn ManhiX sHep-

111 I 
rHfi UpOTOHOB HCTIOnb30BanHCb TaK)KB .naHHb!B 0 nonyqeHHbl8 C )KHLlKOBO,llOpO.n-
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HOM MHWeHb!O, 

3. Ll.Hcj:Jcf>epeHuHanbJhre H rronH bie ce'!eHHSI nnH peaKUHH p +d.-. .Tt0+HyKnOH bl 

YrnoB b!e 38BHCHMOC TH OTHOCHTeJ!bHOI'O ceqeH HSI 0 ~cl H .lllfcPcPepeHillfanbHOI'O 

Ce'leHHSI peaKHHH 131 6binlf IIO.Cip06HO H3MepeHbi rrpH SHepi'HSIX IlpOTOHOB £ =665, 
' . 1 
560 H 485 MsB lcM,Ta6n. 1 I. 

Ta6nHna 1.· E=665 Mss 

1::)0 16 20 33 45 60 

«6;n» = sp'.t -s;,., % 20,7:!:_1,0 20,5;!:.1,5 19,4t_O, 7 20,4.±1.5 16.4:!:.0,7 

6p~. ·;. 35,4-:._1,2 35,9.± 1;8 34,5:!:_0,9 34,9±.1 ,7 29 1 1t_0,9 

a.esf;t 1 dS2, 
-n 

10 cMljcrep 3.72±.0,30 3 ,41.±0,30 2,62±.0,16 2,20;!:.0,25 1.34±.0,08 

75 96 120 135 145 160 

19,1±.1,0 18,9;!:.1,0 16 ,3±.1,3 15,5±.1.4 14,1±.1,4 16.2:!:_3,5 

30,7;!:.1.3 29,1'_-1:1 ,2 26,2;!:.1,4 24,7.:!;1,7 23,5;!:.1,7 26,2.±3,7 

1,17;!:.0,07 0,89-:_0,06 0,66:!:_0,05 0,56±.0,04 0,52:!:.0,04 0,51±.0,07 

E = 560 Mas 

cr 16 34 60 90 130 150 

« 5P~ >> , 1. 24.5:!:.1,2 22,1.:!:1,4 16,7..:!9,9 17 ,6.i(l, 7 17,1:!:_0,9 19,9:!:.1,0 

6' ;ct 
1 '· 34,4:!:.1,6 31 ,5.± 1,6 24,2±.1,2 24,4;!:.0,9 23,5.±1,3 25,9±.1 ,3 

. 
d5p~/dSJ, o-~7 ~ cn2/crep 2 ,37t_0,20 1,56.±0,13 0,70±.0,06 0,47.i(I,03 0,31 ±_0,02 0,33.±0,03 

1 E - scf>cf>eKTHBHaH sHeprHH rryqKa, orrpe,lleneHHaH c yqeToM c6poca sHeprHH 

B MHW eHH H ,llHcnepcHH nyqKa I 12 I, -
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E = 485 Mas 

eo I 16 I 35 I 60 I 90 1130 I 150 
-

<<6;,>)' /. 21,5:!:.1,0 I 21,1.±1,0 I I6,0:!:J,o I 13,6±.0,8 I 16,5±.1,4 I 19,2±1,7 

I 

6pd ' % 26;6:!:,1,4 26,4:!:,1,1 2\ ;3:!:_1,3 18, 1.±1 ,1 20,5..±1,6 23,7±.1 ,9 
~ · r; -nii d6pd dfl, fO c~>'hrep 0,96:!:.0,09 0,79:!:.0,06 0,41..:!.,0,04 0,23..:!.,0,02 0,19±_0,02 0,19-t:....0,02 

e - yron B biJleTa r- KB8HTOB B naoopaTOpHOH CliCTeMe KOOp,Z:ll!HaT Jn.c.K.f • 
I 

npn: .upyrn:x aHeprn:srx npoTOHOB OTHOllleHHSI Opd. li .un:¢¢epeHun:anbHbie ceqeH!iSI 

.un~ yrnepo.ua ObiJlli n:aMepeHbi nn:5o noll "n:aoTponn:qecKHM!i" yrnaMn: /eM. Hanpn:Mep, 

Ta5n.2/, nn:5o no.u yrnaMn: oKono 60°n: 120° B n.c.K., qTo noasonn:no onpe.uenn:Tb 

senH'iliHbi · noJIHbiX ceqeHHH , He .uenasr npe.unono)KeHn:ii o xapaKTepe yrnosoro pac-
/13,11/ u r.• npe.ueneHn:SI .fi

0 -MeaoHOB • Haii.ueHHbie senn:'iliHbi noJIHbiX ce'ieHHH 6"P.,. .unsr 

peaKUHii /3/ llpHBe.ueHbl B Taon. 3. npn: onpe.ueneH!ili ceqeHn:SI B.TO'iKe E = 175 Mas 
I 

ObiJIO acnonbaoBaHo aKcTpanonn:poBaHHoe aHaqeHn:e 5,oct =/10±.4/%. 

Ta5nn:ua 2 

'IJ'= 55° 
-
E, fV/eV II 665 I 645 I 610 I 560 I 485. 
-

«5:n>>, 7. 19,4±_0,7 21,0.±1,4 19,4:!:_1,2 22,1:!:_1,4 I. 21,1.:t.t.o 

s;,~·' /. 34,5±_0,9 35,2.±1 ,5 30,8:!:_1, 3 31,5.±1,6 I 26,4±_1,1 

440 370 330 290 250 215 175,KCTp. 

18,9.±1,0 1 6,5:!:_1,2 .15,9:!:_1,2 1 O,Ot...1,8 9,4"':....2,0 13+4 10+4 

21,9±.1,2 17 ,5±_1,3 16,1:!:_1,2 10,0t...1,8 9,4t._2,0 13+4 10+4 

V - yron BbmeTa r -KB8HTOB B CliCTeMe ueHTpa M8CC CT8JlKHB810IUHXCSI 

HyKnoHoB /c.u.M.I. 

. . ~ 
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Ta6nHua 3 

£, MsB 665 652 645 630 620 

s;o -27 
6,od 1 10 CM 

2 
7,9 ±.0,4 7,6±. 0,5 8,0.± 0,5 7,6 ;!:.0,4 7 ,0.:!.0,6 

5.1;0 
pd , OTHo9ll • 1,00 0,96.±0,06 1 ,o 1.:!:9 ,04 0,96;!:.0,03 0,89;!:.0,06 

610 597 590 560 520 508 

6,8.±0,4 6,1 ;!:.0,5 5,8 ;!:.0,4 4,45 ±.0,30 3,1.±0,2 2,9 t..0,2 

0,86,!0,04 0,77t..0,05 0, 73_±0,03 0,56t..0,02 0,39_±0,02 0,37;!:.0,02 

485 440 43781 
400 370 34061 

2,35.!,0,18 1,54t_0,12 1,15±_0,22 1 ,0;!:.0,1 0,68.:!.(),08 0,59..:!;0,15 

0,30,±0,02 0,19.±0,01 ·- 0,13±.0,01 0,086;!:.0,008 -

330 290 250 215 175 SKCTp. 

0,38±.0,06 0,19;!:.0,04 0,08;!:.0,02 0,06.:!:0,02 0,025 .±,0,010 

0,048.±,0,007 0,024t_0,005 0,01 0..:!;0,002 0,008 ±.0;002 p,003.:t.0,001 

171 
a/ - no .llBHHbiM CTonBy .oa H .op. 

141 Ill I 
6/ - no .oaHHbiM XeAneca H MoAepa H pa.6oTbi 

'I 

B o6nacTH saeprHA 580-660 MsB aaA.oeHHbie B aacTOSlllleA pa6oTe OTHOCHTenb-

/6/ 
HbJe C9'19HHSl H9CK01IbKO OT1IH'I8IOTCSl OT nony'leHHbiX paaee • npH'IHHOA STOI"O' 

paCXO)l{.ll9HHSl SIB1ISl9TCSl 1 nO-BH.llHMOMYt M9CTHbiA neperpeB nnoxo npOBO.llSillleA: Tenno 

MHW9HH H3 LiJJ npH o6ny'leHHH ee Ha BHyTpeHHeM ny'l:Ke YCKOpHTenSl, 'ITO BHOCHT 

/6/ 
CHCT9M8TH'I9CKYIO norpewH,OCTb B npHM9HSlBWHi\CSl B pa6oTe K81IOpHM9TpH'I9CKHA 

M9TO.ll onpe.oeneHHSI noToKa npOTOHOB. C YM9HbW9HH9M pa6oqero pa.ouyca MHm!..I9HH 

aarpeB ee 6biCTpo yMeHbwaeTcSl H yKaaaaaaB norpewaocTb .llOII)l{Ha Hc'l:eaaTb. 
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,lleilcT.BHTenbH0 1 npH aHeprHSIX HinKe 580 Maa aemPIHHbi 5P~ , nony'IeHHbre a 
161 

HacTomueil pa6oTe H pa6oTe , coana.uaroT a npe.uenax OlllH6oK HaMepeHH:ii lpaa-
. 16 I 

HbiX 20% a pa6oTe· ' I. 

i(. 4. nonHbie Ce'IeHHH peaKUHH 121 

ConocTaaneHHe nony'IeHHbiX ceqeHHH peaKUHH p+ d- :r,• 
I 111 

c paaee Ha:ii.ueHHbiMI-r 

ce'!eHHSIMH peaKUHH p+p-..r.o II03BOiiSI9T 1 B IIpHHUHIIe 1 nocne yqeTa BiiHSIHHSI CBSI-

.3H HYKliOHOB B .ae:iiTpOHe onpe.uemiTb HHTepecyiOIUIIe HaC Ce'IeHHSI peaKUHH 12/ • 

. CBSI3b HYKliOHOB H3MeHSieT BeliH'IHHbi Ce'I9HHH 1 B peaynbTaTe '19!'0 Ce'IeHHe ,anSI .aefi

TpOH8 oKaabraaeTCSI He paBHbiM cy.l'..rMe ce'teHH:ii .anSI npoToHa H He:iiTpoHa. B paccMaT

pHaaeMo:ii o6nac~H aHeprHfi, pacnonomeHHOH He O'ISHh .aaneKo oT rtopora peaKuHii 

Me30H006pa30B8HHSI 1 OCHOBHbiM H3 aclJciJeKTOB 1 o6ycnoaneHHbiX CBSI3hiO HYKiiOHOB 1 SIB-
. /14/ 

JISIGTCSI H3Me!I9HHe BenH'IHH ceqeHHfi na-aa .[lBKMeUIISI HYKiiOHOB B .ae:iiTpoHe ,, • .B 
. 15 6 151 

paHee BbmonHeHHbiX pa6oTax ' ' anHSIHHe caSiaH HHKaK He y'IHTbiBanocb. Ce'IeHHe .anSI 

~eATpoHa Haxo.annocb nyTeM npocToro Bbi'IHTaHHSI " lJ- H ", 'ITO MOmHo paccMaTpH

aaTb JIHlllh a Ka'IecTae nepaoro rpy6oro npH6nHmeuHSI. I1 cnonbaoaaHHe nc.rlo6aoro 

npH6nHmeHH51 ·B STHX pa6oTax 6brno anonHe onpaa.aaHHbiM1 TaK KaK OIIbiTbi BbinonHst

JIHCb a c6nacTH 6onhlllHX aHeprHi!:, r.ae nonpaBKH, y'IHTbiBaromHe BnHSIHHe castaH,. 6br-

1III COII3MeplUv.bi C IIOI'p9WHOCTSIMII OIIpe.aeneHHSI ceqeaH:ii 1 .[lOCTHI'8BllliiMH B yKa3aH

l,JbiX pa6oTaX 15-30%. l.!TOObi npo.aBHHYTbCSI B o6naCTb M8libiX 9H9pl'HH 1 a TaKme 

yMeHblllHTb norpe.i.UHoCTh onpe.aenenHSI ceqeaHil npH 6onhlllHX saeprHstx, Heo6xon~~:

;vto XOTSI Obi npx6nHmeHHO y'IeCTb BiiHSIHHe. CBSI3H HyKnOHOB. ,llJISI peu:eJ.tHSI ~TOA ·aa

;rl8'IH .n;ymao aHaTb. HMIIY1IhCHoe pacnpeneneHHe liYK1IOHOB a ne:ii-rpoae. 

B o6nacTH aHeprH:ii, pacnono)KenHoil oKono H u:~~me nopora, auepreTH'IecKaSI ·· 

38BHCIIMOCTb ce'!eHHA peaKUII:l!: 1 IIpOTeKa IOIUHX 118 liYK1IOH8X ,lle:iiTpOH8 1 H B '18CTHOCTH 

peaKUHH 131, uenHKOM onpenenSieTCSI XapaKTepOM HMIIynbCHOI'O pacnpe.aeneUHSI HY,K

JIOHOB, f'1I8BHbiM o6pa30M ciJopMOil ero Bb!COKOHMIIYlibCHOI'O "XBOCTa "• C yMeHbllleHH

eM aaeprHH HaneTaromero npoToHa ace 6onee cyruecTaeHnyro ponh a peaKuHstx :~~r

paroT HYK1IOHbl .ll e:l!:TpOHa 1 001I8.[l8IOIUHe B MOMeHT coy napeHHSI 6onblllHMH HMnynbca

MH1 B TO BpeMSI1 K8K BK1I8.[l OT HH3K09H9pi'H'IHO:ii '18CTH HMIIY1IbCHOI'O pacnpenene

HH.Sl 6biCTpo HcqeaaeT. Enaronapst aTOMY HccnenoaaaHe aHepreTH'IecKo:ii aaBHCHMo

CTH.ceqeaHSI peaKUHH /31 B o6naCTH OK01IO nopora SIBnsteTCSI ,llOB01IbHO 'IYBCTBHTenb

Hb!M ·MeTO.[lOM H3y'IeHHSI ciJopMhl HMIIY1IbCHOI'O pacnpeneneHHSI /:~~ OCOOeHHO ero 
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"xBoc·ra" I. YlMnynbcHoe pacixpe.uenenHe .umt .uefiTpoHa 5brno Hafi.ueno sTHM MeTo

/14/ 
.UOM B pa5oTe no ·.UaHHbiM Ta5nHUbi 3 HaCTOHIU9fi pa50Tbi, 0HO OKa3aliOCb 

/16/ 
5liH3KHM K cpyHKUHR, BbztiHClieHHOfi COlibllHTepoM H ronb.UlllTefiH • 3HaH HMUYlibC-

HOe pacnpe.ueneHHe 1 MO)KHO BOCCTaHOBHTb BeliH'IHHbi C9'I9HHfi peaKUHH /2,, HCXO-

.UH H3 .UaHHbiX 0 Ce'I9HHHX peaKUHfi /3/ H /1/ 1141 : 

141 

, xapaKTepH3YIOIUHe H3M9HeHHe BeliH'IHH Ce'IeHHfi Ha-aa 

BHyTpHSI.U9pHOT'O .UBH)KeHHH 1 H KOscpcpHUHeHT K , Y'IHTbiBaiOIUHH Bee OCTalibHbie 

scpcpeKTbi, CBH3aHHbie C npHCYTCTBHeM "liHlllH9TO" HYKliOHa, Bbi'IHCli.eHbl B pa5oTe
114 f, 

BocnonbaoBaBmHcb HMH H .uaHHbiMH Ta5nHUbi 3, nony'IaeM nonHbre ce'l:eHHH peaK-

UHH /2/: 

T a 5 n H u a 4 

. M~B 665 652 645 630 620 

o.z-•10-27 2 . 
pn1 CM 6,3±.0,4 6,1_±0,5 6,5.:!:0,5 6,1.:!:0,4 5,6.:!:.0,5 

o.z-> ,,. J OTH,e.n. 1,00 0,97_±0,06 1,03_±0,04 0,97±.0,03 0,89.:!:0,06 

p,., 1,90 1,86 1,84 1,79 1,76 

610 597 590 560 520 508 

5.5 t_0,4 4,9.:!:0,4 4,6±. 0,3 3,41±.0,25 2,2..± 0,2 2,02:!:.0,17 

0,87t_0,04 0,79±.0,06 0,75±.0,03 0,54..±(),02 0,3Qj-0,02 0,32.:!.{),02 

1,73 1,69 1,66 1,56 1,43 1,38 
l 

485 440 400 370 330 290 

1,57±.0,13 0,95+_0,10 0,56.:!:,0,06 0,34:!:_0,04 0,15:!:_0,03 0,011±.0,003 

0,250..:!,0,015 0,151:!:_0,010 0,089.:!:0,007 0,06p:!:_0,007 0,033±_0.006 0,0020-+0,0005 

1,30 1.12 0,95 0,81 0,59 0,25 

3.uecb 2m - MaKCifMalibHbifi HMUYlibC JC"- M930Ha B C.U.M, B 9.UifHHUaX MaCChi 

MeaoHa mr.C 
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5. YrnoBhle pacnpeaeneHHil ("' -KBBHTOB 

YrnoBhle pacnpeaeneHHil / -KBBHTOB OT pacna na· .7Z"-M930HOB, o6pa30BaH-

HbiX ·B peaKUHH 131 t f5bmH H3MepeHbl HBMH B o6nacTH aHeprHfi 400-665 M a a. npu 

aTHX aHeprHilX BJIHilHHe CBil3H HyKnoHoB a aefiTpoHe Ha yrnoaoe pacnpeaeneHHe ewe 

H9B9JIHKO H M0)K9T 6b!Tb DpOCTO yqTeHO DyTeM BBeaeHHil acpcpeKTHBHOH CHCT9Mbl U.M:, 

CKOpOCTb KOTOpOH B JI.C oK •t .}c 1 H9MHOrO OTJIHqaeTCil OT CKOpOCTH C.U.M. anH CJiy-

qag coyaapeHHil c DOKOS!WHMCil HYKJIOHOM •. BenHqHHB }c onpeaeJIIlJIBCb nyTeM HH-

TerpHpOBBHHil CKOpOCTH C.U.M. HBJ19TBIOW9rO DpOTOHB H HYKJIOHB, aBH)Kywerocll B 

aeitTpoHe c HMDYJibCOM ~ , no !{ c yqeTOM HMDYJibCHoro pacnpeaeneHHil Conb-
v 1141 

nHTepa-ronbawTeHH laTH pacqeTbr aHanorrrqHbi npoaeaeHHbiM a pa6oTe I H 

aHepreTHqecKoA 3BBHCHMOCTH ceqeHHfi. Yrnoaoe pacnpeaeneHHe r.• -M930HOB ·B 

aeaeHHOH TBKHM CDOC060M acpcpeKTHBHOH C.U.M. DpBKTHqecKH COBDaa~eT C yrJIOBhlM 

pacnpeaeneHHeM I B c.u.M.I s"-Me30HOB, o6pa3DBBHHhlX npu coyaapeHHH cBo6oa-

H b!X HYKJIOHOB. 

M3MepeHHoe yrnoBoe pacnpeaeneHHe r -KBBHTOB, o6pa30BBHHbiX B p- d 

coyaapeHHilX npn aHeprnn 665 Mas. npuaeaeHo Ha puc. 1. KaK BHaHo H3 aT oro 

0,7 

~06 
\o"' ' 
~ ----i-r,,_ l t-'rtr 

,_ I l / I 
...... ....__ ....... y ..... / ____ ,... 0,5 

Q4 ' 
q3 

q2~--.---~----.---~
o 20 40 60 80 100 120 t¥0 160 

-J(C'.f.{.M) 
180 

Pnc. 1. Yrnoaoe pacnpeaeneHHe a acpcpeKTHBHOfi c.u.M. 0 -KBBHTOB OT pacnaaa 
7c:0 -Me30HOB, o6pa3DBBHHbiX B p-ol coyaapeHnllx npn aHeprHH 665 MaB. 
nyHKTHpHBil KpHBB£1 DpOBeaeHa M9TOaOM HBHM9HblllHX KBaapaTOB C yqe
TOM He6onblliOH nonpaBKH Ha aKpaHnpoBaHuell7 I. 



p HcyHKa, pacnpe.ll eneHHe f~ ('17'} 
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0 
H9MHOI'O H9CHMM9TpH'IHO OTHOCHTenbHO 90 t B 

TO BpeMH, · KaK yrnoBbie pacnpe.lleneHHH .llnH peaKUidi 121 H II I ilomKHbi 6biTh 

CHMMeTpH'IHbi MH, ecnH cnpaBe.llnHBa rHnoTeaa naoTonnqecKo:lt HHBapHaHTHOCTH. AcHM+ 

M9TpHH B03HHK89T BCne.llCTBHe nornOIU9HHH ~ -MeaoHa H HaneTaK>ruero npoToHa. 

B TaKOM npocTOM H "pbiXnoM" H.llpe, KaK . .lle:ltTpoH, nornorueHHe .llOn)KHO 5biTh Ma-

• no H 8CHMM9TpHH yrnOBOI'O pacnpe,lleneHHH H9BenHKa • .Lle:fiCTBHTenbHOJ BKna.ll qneHa, 

nponopuHoHanbHoro cos.{}' , B pacnpe.lleneHHe fp~(..,.) lpnc. 11 cocTaBnHeT 

BCero 5%. 3ra He5onbll18H nonpaBKa MO)KeT 5biTb .llOCTaTO'IHO TO'IHO IBBH.llY ee 

M8llOCTH I paCC'IHTaHa Ha OCHOBe ynpOUJeHHO:fi MO.ll enH O,llHOpO.llHOI'O H.llpa C yqeTOM 

SKcnepHM9HTanhHbiX .ll8HHbiX 0 nornorueHHH 7C -Me30HOB ll HyKnOHOB B H,llepHOM 

aeruecTBe. B cnyqae cno)KHoro H.llpa lyrnepo.ll I, r.lle nornou~eHHe BenHKO H BKna.ll 

8CHMM9TpH'IHOI'O qneHa B y:rnOBOe pacnpe.lleneHHe COCTaBnHeT 30%, Bbi'IHCneHH8H 

T8KHM CITOC050M 38BHCHMOCTb KOa¢¢HUHeHTa K OT yrna cornacyeTCH C SKcnepH-

.llaHHbiMH
I 17 ,Ill 

MeHTanbHbiM H 

r 
Yrnoaoe pacnpe.llenel:lne /P,+PP (11} , nony'leHHOe H3 pacnpe.lleneHHH f,.~ {,J-) 

nocne BBe.lleHHH B uero Bbi'IHcneHHO:lt nonpaBKH 1:1a nornorueHHe, xopolllo onHCbiBaeT

cH nonHHOMOM: 

f,::;pp (..t) "" 113 + 10,07 ±. 0,021 cos~~ . 

111 I 
Bbi'IHTaH H3 Hero pacnpe.lleneHne, Ha:lt.lleHHOe .llnH peaKUHH 11 I , MO)KHO nony-

'IHTb yrnOBOe pacnpe.lleneHHe r -KBaHTOB B peaKUHH 121 ~p: (,J-) npH E =665 Ms~ 

3ro pacnpe.lleneHHe annpOKCHMHpyeTCH nonHHOMOM 

Pacnpe.ll eneaHe ;::, (~) 
113 + 10,08+0,021COS'_.,.JI-, 

0 ·, 
OKaaanOCb CHMMeTpH'IHbiM OTHOCitTenbHO 90 • EcnH 

annpOKCHMHpOB8Tb CI'O nonHHOMOM, CO.ll9P)K8IUHM1 KpOMe HyneBOI'O H BTOpOT'O 'lne

HOB1 TaK)K9 H BCHMMeTpH'IHbi:fi 'lneH, nponOpUHOH8rihHbi:fi COSJ' 1 TO nocne.llHHti 

oxa3biBaeTcH He3HB'IHTenhHbiM: /0,01 ±. 0,01 I cos.,?- ~ Man TaK)Ke BKna.ll B non-

HO~ C9"19HHe H OT 5onee BhlCOKHX 1 '19M B~opaH, CTeneHe:fi KOCHHYCOB. Ha STOI'O 

1111 
cne,llyeT ' 'ITO B o5naCTH aHeprHA .ll 0 660 M SB pacnpe,lleneHHe r -KBaHTOB 

B peaKUHH /21 HM99T BH.ll: 

B~nH"'HHbi Cr , nony"'eHHbie npn paanH"'HbiX aHeprHHX npoToHoB, npe.llcTaBneHbi 

B Ta5nHue 5. 
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T a 6 n .u u a 5 

E, Mas 665 630 590 I 560 520.- .. 508 

6 !' 0,08±.0,02 0,11..:!;0,051 0,10±.0,04 I 0,18_±0,05 ,. O,I4:f.0,05I '0,16±.0,06 

485 I 440 400 

O,l8t_0,05 I 0,13..:!: 0,05 '0,12 ±. 0,06 

6. 0 6 e y :lli. a e H n e 

noJIHhl9 ee~eHHH H PHITOT93a H30TOITH~eeKOI H~S~~HaHTHOeTH 

Xopowo H3SeeTHbiM cneaeTsneM r.nrroTe3bi H30Torrn~eeKoR HHBapMaHTHoeTn 

HSJIHeTeH eOOTHOW9HHe,_CSfl3b!S8IOIUee M9:lli.JJ.Y eo6ol ITOJIHb!e ee~eHHH o6pa30SaHHH 

Hei!:TpaJibHb!X H 3apH:lli.9"Hb!X ~ -Me30HOB s HYKJioH-HyKJIOHHhlX eoyaapeHnnx: 

t:5 r.• + 6 :r.• + or.·;; 2 (s :r.• + s "') =. 1 I I PP . pn rn PP pn . ' 
/5/ 

Boerronb3osaswHeb HalaeHHbiMH s HaeTonmeR pa6ore senH~HHaMII rronHbiX ee~eHHii 
. .111 .18-22/ 

peaKUHH /2/ n ee~eHHHMH apyrnx, paHee rreeneaosaHHbiX peaKUMM ' , MO:lli.-

HO rrposepHTb ShliTOJIHHMOeTb paseHeTSa /5/ S WMpOKOI o6naeTH aHeprHfi OT rropo

ra ao 665 Mas. KaK SHJJ.HO H3 pRe. 2, aTo OTHoweHHe s yKa3aHHoii o6naeTII aHep

rHR aeRCTSHTeJibHO 6nH3KO K 9JJ.HHHue. npH aHeprHHX OKOJIO 600 Mas, rae ITOJIHble 

C9'i9HHH H3M9p9Hbl C HaHM9HbWeil: ITOI"'p9WHOCTbl01 paSeHCTSO /5/ Sb!ITOJIHH9TCH 

C. TO~HOCTbiO 8-10%. 113' S9JlH~HH 1 SXOJJ.HIUHX S aTO paseHCTSO, HaHM9Hee H3y~eH-
7r~ • 

Hb!M HSJIH9TCH ce~eHHe 6,.n , aKCrrepHM9HTaJibHb!9 CS9JJ.9HHH 0 IWTOPOM rrony~eHbl 
/20 I . . /21 I 

JlHWb npH asyx aHeprHHX /400 .. H 590 Mas I. npH JJ.PYI"'HX 3Ha~eHHHX aHep-

I'HH S9JlH~HHbl 6 :,.t. , HCITOJlb30SaHHbl9 Ha pRe·. 21 

MaUHH aHepi'9TH~9CKOfi 3aSHCHMOCTH ce~eHHH 
5 r.• 

pn 

6hlJIH Halaeihl nyT~M arrrrpoKcH-

" .+. " , "~" ~ 1221 cTerreHHOH 't'YHKURe.H <' ' ... . m 
norpeWHOCTH 2 CSH3aHHb!e C HCITOJlb30SaHH9M ITOJJ.06Hc;>l arrrrpOKCHMaUHH, He MOI'YT 

6b!Tb• 60JibWHMH 1 TaK K8K S paCCMaTpHsaeMOil: 06JiaCTH 9H9pi'Hfi SKJiaJJ. ce~eHHH 

3 paseHcTso 151 cpasHHTenbHO Man. B o6n~cTH 6onee ShlCOKHX aHeprHR OTHoweHHe 



0,5 

0 
300 LtOO 

13 

! 
f 

500 

T T 

t ! 

600 700 1000 
E,MeV 

PHc. 2. OTHoweHHe nonHhiX ce<ie!ndi o6pasoaaHHS'i' 3apsnkeHHhiX H Hei!:TpanbHhiX 
' ' ' 

.:;;" -M930HOB npH pasnH"'HbiX 9H9pi'lHIX npOTOHOB. • - no .aaHHbiM 
, . 

0 
I 11, 18-22 I · 

HacTosrwei!: paooTbi H pa oT . . , a - .no .aaHHhiM BaTcoHa 
'1231 

H .ap. 
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/5/ /23 I r:• 
6brno He.z:taBHO H3MepeHo np:n E=970 Msa • Ce'l:eH:ne 6',.,. npH aToll sHep-

I"HH OKa3anOCb H90:>KH.z:t8HHO 6onbWHM 1 'ITO npHBeno K BenH'IHHe OTHOW9HHSI /5/ 1 

HeCKOnbKO oTnH'I8IOIU91iCSI OT e.z:tHHHUbl /pHC. 2/ • 

Vf cnonb3Y.R nony'I9HHbi9 C9'19HHSI peaKUHH /2/ 1 MO:>KHO onpe.z:tenHTb BenH'IHHY 

/22/ 
napuHanbHOT'O C9'19HHSI Oot /cooTB9TCTBYIOlll9I"O nepeXO.z:tY T., ::: 0 - T,.. = f 1 

'f;, - H30TOnH'I9CKHI1 cnHH HYKnOHOB/ 

~ r,o Jt"• r,• v, = 25pn + 5pp - 0,,. /6/ 

npH paanH'IHbiX aHeprJUIX 1Ta6n. 8/. Ce'l:eHHe G".,, MO:>KeT 6biTb TaK:me nony'leso 

H3 COOTHOW 9HHst 

.x-t ~· 6'o, ::: 2 6'pn - 5,.,. . 171 

Haa.ueHHbie nocne.uHHM cnoco6oM aenH'IHHbi 5'~1 OTMe'l:eHbi a TaonHue 

3B93Ll0'1K01i •. HapH.z:tY C napu:nanbHblMH C9'19HHSIMH B Ta6n:nue 6 npHB9Ll9Hbi BeniPIHHbi 

C9'19HHfi oopa30B8HHSI ~ -Me30HOB B HyKnOH-HyKnOHHbiX coy.uapeHHSIX npH nonHOM 

H30TOnH'I9CKOM CnHH9 l 1 paBHOM 1 H 0: 

:r.• :r• 
61 = 6,.,. + 5pp u o. =36,., . 

TaonHua 8 

I 
E, Maa 660 845 €130 620 810 597 590. 

-27 2 
1,7j;_l,l 2,6t.1,1 3,J..±0,9 2,7±1,1 2,9j;_0,9 2,3j;_0,9 1,9~18 X 5'

01
,10 CM 

- 1,9±.0,9 

-27 2 
0,u10 CM 

1 0,9_±0,5 10,2±.0,5 9,1±.0,5 8,5±.0,5 8l1±.0,5 7 ,5±,0,5 7,3~,5 

-27 2 
0,,10 CM 3,2 2,±0, 17 2,93±.0,17 2 ,74,±0,18 2,55~,17 2,25,±0,14 1,98,±0,14 1,84±.0,12 

-27 2 
<5".,,10 CM 5,1±.3,3 7,8±.3,3 9,3 ±.2,7 8,1±,3,3 8,7j;_2,7 8,9±_2,7 5,6±.2,4 

-27 2 
6',,10 CM 17,1 t.0,8 16,0:!:,0,6 14,5±0,6 13,5~,8 12,5,.:!9,6 11,5,i0,8 11,0±.0,6 
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560 520 485 440 400 370 330 

0,9.:!:_0,6 0 1 +0,6 0 1 +0,5 0 1 +0,4 0 1 +0,3 0 1 +0,2 -• -0,1 • -0,1 ' -0,1 • -0 1 ' -0,1 
. t X 

0,22.:!.0,08 

6,0~0,4 4,5.±_0,4 3,4!_0,3 2,3.:±.0,2 1,2.±_0,2 0.8,:!9,2 0,33.,i0,04 

1 ,24.:!:_0,08 0,75.:!:.0,06 0~45.:±.0,03 0,20!_0,02 0,09..:!:0,02 0,04.,i0,01 0.,014.:±.0,006 

2,7:!;.1,8 0 3 + 1,8 03+1,B 0 3 +1,2 0 3+0,9 0 3 +0,6 
t -0,3 t -0,3 '-0,3 • -0 3 • -0,3 

t- X -
0,65.±0,25 

8,4!_0,5 6,1.:!:_0,4 4,2.:!:_0,3 2,7.,i0,2 1,4±.0.2 0,8,±0,2 0,35_!0,04 

ConocTaBnenHe BenH'iHH ceqenHii, npHBe.aEHIHhiX B Ta6nnue 6, noKaabmaeT, 'iTO 

B o6nacTH aneprnii OT nopora .ao 665 MaB 5 1 npHMepno B.aBoe npeBhiwaeT 0 0 

/pnc. 3/ • nyqwee COT'ltBCMe C 9KCI1epHMeHT81tbHblMH .QBHHhiMH TIOlty'iaeTCH 1 

/22/ 
ecnH1 cne.ayH PoaeHCpenh.ay , npe.anono)KHTh, 'iTO 6., H3MeHHeTcH c sHeprnefi 

KBK p,: 

I 
I 

I 

/8/ 

Hail:.aeHHhie B nacTOHWeii pa6oTe -nonn hie ce'ieHHH peaKUHM /2/ 6nH3KH K 

Ce'ieHH51M 1 Bhl'iHCneHHhlM Ha OCHOBBHHH pe30HBHCHOii ~eHOMeHOltOT'H'ieCKOH TeOpHH 

MaHJ.l81tbWTaMa
1241 

/pHc. 4/. B o6nacTH M81tb!X 9HeprHfi ..::eqenHe 0:;.
0 

pacTeT, 

• flpH aneprHHX £ > 600 MaB poeT aToro ceqeHHH aaMe.anHeTcH B 

cornacHH c TeopHeii ·MannenhwTaMa. 

YrnoBhle pacnpe.aeneHHH ~ -Me30HOB H T'HIIOTeaa H30TOIIH'ieCKOH 

HHBapHaHTHOCTH 

7i• 
YrnoBbie pacnpe.aeneHHH J'C -Meavson B peaKUHH /2/ fpn (-8'} MOT'YT 

/111 
6b!Tb BOCCTBHOBlteHbl IIO H3MepeHHb!M yrnOBb!M pacnpe.aeneHHHM r - KBaHTOB • 

B o6nacTH anepro:il: OT nopora .ao 665 MaB ~YHKUHH fp~o (;Jl-} TBK :>Ke, KBK H 

HMeeT BH.Q 
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600 

E, MeV 

Pnc. 3, 0THoweHHe ceqeHH:ii: o6paaoaaHHSI r. -Me30HOB HyKnoHaMH. B cocTol:IHHSIX 

C H30TOIIH'leCKHM CIIHHOM T =0 H T=l, e - IIOnyqeHO H3 COOTHOllleHHSI 

161 IIO Jl8HHbiM H8CTOSIIUefi pa6oTbl H pa6oTill,l8,l9,221; 0- IIOny'leHO 

na cooTHoweHHSI 17 I no naHHbiM pa6oT
111 •20

•
21 1; D - nony'leHo ncxonSI 

121/ 
H3 IIOnHbiX ceqeHHH , KpHBaSI COOTBeTCTByeT 3aBHCHMOCTH 181, 
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Pn.c~ 4. nonHbie ceqeHRSl peaKURR pn. - pn. 7i0 
• • - it 8HHbie ·aacTOSIIIleit pa60Tbi; 

.., ' · 12 I · · · · 13 I I . ·. · · 

.. - naHHbte , o - naHHbte • Cnnowaast Kpa:sast Bbi'IRcneaa aa 
OCHOB8HRR peaoHaHCHOit TeOpRH MaanenbwraMa. nyHKTHpHaSI KpRB8Sl yqn
TbiBaeT TaK)Ke H aepeaoaaHCHbiit nepexon /81 B ccic'J'osimm c T=O~ 
CTpenKoit yKaaaH nopor peaKIIHR. 

T 061-I':Jl'cP"''nMii l!llCTLll:' 

\

1 

"'~'."?··· -:Ja:)l.UI!lll'l!:. 

· . . .(- \·rt=tt A. 
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HaitaeHHbie B91IH'IHHbi 6~ npHaeaeHbi B Ta6nHue 7. 

Ta6nHua 7 

E, Maa II 665 630 590· 560 520 I 5013 

8Ji. II o,I7±.0,04 0,26±.0,12 0,25..:!:0,10 0,60±.0,20 0,48±.0,221 0,61..:!:0,23 

485 440 400 

0,85±.0,30 
+0,48 

0,74_0,34 
+1,3 

0,9•0,5 

Kax BH.QHO Ha' aToit Ta6nHUbi 1 H30TponRH yrnoaoro pacnpeaeneHHSI :r.• -Meao.HoB 

~ peaKUHH /2/ B03p8CTaeT no Mepe yaenH'I9HHSI 9HeprHH HaneT8~WHX npoTOHOB. 

~OT peaynbT8T K8'19CTBeHHO COTnacyeTCSI /pHCo 5/ C npeaCK838HHSIMH TeOpHH 

~at-----------------------------------
--:-
~ ... 
~ 

~ 
~ 
II 

Ct) 

qs 

2 

{ 

-------------3 

0 ~---,--------------r-------------~------------~-~00 500 600 700 

£,MeV 

PHc. 5. YrnoBbie pacnpeaeneHHSI rc• -Meaoaoa, o6paaoaaHHbiX B p-n. coyaape-
HHHX. BenH'IHHa tS np eacTaBnHeT co6oA a on~ .r;;• -Meaoaoa, pacttpe-
aeneanbiX HaoTponao. KpHBaH 1 Bbi'IHcneaa MaaaenbWTaMOM aa ocaoaaaHH 
ero peaoaaacaoA .. TeopHH. 2 H 3 Bbi'IHcneao c yqeTOM aepeaoHaacaoro nepe
xoaa /8/. a npeanono)KeHHH, cooTBeTcTaeaao, HaoTponaoro H - cos I,')-' 
pacnpeaeneHHH. 

----- -
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M ah.uenhwTaMa ltiaCTHOe coo6meHHel. Co rna cue c Teopueii cTaHOBHTCSI nonHhiM, 

ecnu HapSI.llY c peaohaHCHhlMH nepexo.uaMH yqecTb TaKZe HepeaoHaHCHhlil: nepexo.u 

I 81 Ha cocTOSIHHSI c T =0, . .llJlSI KOToporo xapaKTepHo HaoTponHoe yrnoBoe pacnpe.ue-
1 11 ,21 I 

neHHe · • 

EcnH r:~~noTeaa H30TOnHtiecKoil HHBapHaHTHOCTH cnpaBe.unHBa, To cyMMapHhle 

yrnoBbie pacnpe.ueneHHSI HeilTpanhHhiX H aapsuKeHHhiX !4 -MeaoHoB,. o6paaoBaH- ·. 
.1;"• . 

H hiX B HyKnoHHhiX coy .uapeHHSIX, .uon:m:Hhi 6biTh o.uHHaKoBhiMH ITo-ecTh .fpp+p" ( ,J-) = 
7T:t 

- J.. I a.; I. TaK KaK npH aHeprHSIX 650 MaB yrnoBbie pacnpe.ueneHHSI - .Tpp +pn (11' 

xoporno onHChiBaiOTCSI · nonHHOMOM nma 113 + &:ti co.s:l-J-- , TO nocne.uHee yTBep-

)K,lleHHe 9KBHBaneHTHO paBeHCTBy 

191 

3.ueci, 67i'o H B:r.t - cyMMbi HOpMHpOBaHHhiX Ha cetieHHSI Koa¢qmuHeHTOB 8s- B yr-

JlOBb!X pacnpe.ueneHHSIX HeftTp8JlbHb!X H 38pSt)K eHHbiX ~ -MeaoHoB. YrnoBoe pac-

npe.uenemre 7.0 -MeaoHoB npH aHeprHSIX ~ 650 M aB 6nHaKo K uaoTponHoMy: 

8:r.o =0,16±. 0 104 
. Ill I 

npu E =665 MaB no .uaHHbiM HacToSimeii pa60Tbi H pa6oTbi • 

CTonb :m:e :~~aoTponHo npu aTHX aHepr:~~srx H pacnpe.ueneHHe aapSI:m:eHHbiX :li: -Meao-
1211 

HOB1 o6pa30B8HHb!X B p-n. coy.uapeHHSIX • B OTJlHtiHe OT 9TOI'O aapSI:m:eHHb!e 

Ji: -Me30Hbl 1 o6pa30B8HHbie B p- p coy .uapeHHstx, pacnpe.ueneHbi cymecTBeHHO 

8HH30TpOnHo: 6:r, + =0,61±.0,09 
1181 . 

no .uaHHbiM HeraHOBa H CaBtieHKO • PaaHH-

ua Me:m:.uy BeJlH'IHHOii OTHOilleHHSI H e,llHHHUeil, ·XapaKTepH3YIOIU8SI CTe-

neHb HapyrneHHSI H30TOllH'IeCKOft HHB8pH8HTHOCTH 1 OK83hlB88TCSI npH 9TOM 3H8'1~Tenb-

Hoil:: 

YKaaaHHoe paanHtiHe yrnoshlx pacnpe.ueneHHil Heil:TpanhHhlX H aapSI:m:eHHhlX 

:r. -Me30HOB SIBJISieTCSI B H8CTOSIIUee BpeMSI 1 no:m:anyil:, e,llHHCTBeHHbiM HapyweHHeM 
1251 

r:~~noTe3bi HaoTon:~~qecKoil: HHBapHaHTHOCTH • Cne.uyeT, o.nHaKo, aaMeTHTh, 'ITO 

9TO pa3JlH'IHe He SIBJlHeTCH eme OKOH'I8T8JlbHO 9KCnepHM9HT8JlbHO YCT8HOBJ18HHbiM. 

npHse.u eHHYIO Bb!Ill e senH'IHHy OTHOill eHHH Br.• / 6 ;;t cne.uyeT C'IHTaTb npen sapu-

TenbHOil:.; C O.llHOil: cTopOHbi, yrnoaoe pacnpe.ueneHHe Ji:+. -Me30HOB MOZeT OKa-

aaTbCH 6onee :~~aoTponHhiM, KaK aTo Ha6niO.uanocb B He.uasHHX onhiTax MernKOBcKo-
1261 

ro, WanaMo!la H We6aHo!la • C .upyroil: cTopOHbi, yrno!loe pacnpe.ueneHHe Heil:-

TpanbHbiX f4 -Me30HO!l !l peaKUHH 121 Mo":m:eT HeCKOJlbKO OTJlH'I8TbCH OT nonyqea-
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. q3 

a2 

0,1 

400 500 600 

E, MeV 

PH c. 6. nonHb!9 ce'IP.HU.H peaKUHH pn - nn :r.+ ' Hafi.neHHb!e B npennono:»<eHHH 

cnpaBe,n.TIHBOCTH I"HIIOTe3bl H30TOIIH'IeCKOH HHBapHaHTHOCTH, e - IIO 

,U8HHb!M H8CTO.Hlllefi pa60Tbl H pa60T /11,18,19,22/: • - pe3y.TibT8Tbl 

npHMhiX H3MepeHHH /20, 21/. Kpn:BaH cooTBeTcTByeT 3aBn:CHMOCTn: 110/,,' 
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H oro B HaCTOSILUelf pa6oTe 1 IIOCKOJibKY. B03MOMHa IIHTep<i:JepeHUIISI M9:tKJlY HyKnOHHbl-

MII COCTOSIHIISIMII B Jl9HTpOH9 1 IIpiiBOJlSill{aSI K II3M9H9HII10 pacnpeneneHIISI 

30HOB ITO CpaBH9HIIlO C T9M, KOTOpoe IIM99T M9CTO rrpii coynapeHIIII rrpOTOHa CO 
. . .. 

cao6onHbiMII HyKnoHaMII. B CBSI31I. c 9THM Heo6xoniiMO KaK n'anbHell:mee yTO"lHeHIIe 

9KCII9p1IM9HTanbHbiX JlaHHbiX 06 yrnOBbiX pacrrpeneneHHSIX aapH:tK9HHbiX 

HoB, TaK II npoaeneHIIe HccnenoaaHHH yrnoaoro pacnpeneneHHSI 

o6paaylOUlHXCSI B CB060JlHb!X p-n coynapeHn:Hx. 

0 p9aKUHH 

Bocnonbaoaaamiic:b nonyqeHHbiMR a HacToHmell: pa6oTe aenH"lHHaMII ceqeHIIH 

peaKUIIII /2/. II C9"l9HHHMII o6pa3oBaHIIH . .; . 

' ' /111819212/ :r.: -M930HOB B p-p 'coynapeattSIX 1 1 1 
1 

MO:>KHO Ha OCHOBaHIIII paBeHCTBa /5/ OrrpenenHTb C9"l9HHH· peaKUIIII pn. - ,7;;f. B illii

pOKOM IIHTepaane SHepriiil:. 3ro npencTaBnHeT orrpeneneHHhiH IIHTepec, .rrocKOnbKY 

rrpHMbte uccnenoaaHIIH peaKUIIII pn. - .:r.f. COIIpH:iK9Hbl C 6onbWHMII 9KCIIepHMeH-
:17'. 

TanbHbiMII TpyJlHOCTHMH. Hall:neHHbte aenH"liiHbi rronHhrx· ceqeHIIH 6',o11 lnnH, "'TO 
;;r-

TO Me caMoe s,.., I rrpuaeneHbi Ha puc. 6. KaK BIIJlHO liS aToro pucyHKa, sHepre-
:n• 

TH"l9CKaH SaBHCHMOCTb C9"l9HHH 5P" XOpOWO OIIIICbiBaeTCH <i:JyHKUII9H 

:fr# 

opn = /1 7 + 0 4/., ~. 6 t-q4 
' - t Ctn 

/10/ 

B aaKniD"leHIIe Mbi rronbayeMCH cnyqaeM rro6naronap1ITb n-pa C. M.aHnenhwTaMa, 

n106esHo rrpucnaawero HaM pesynbTaThl_CBOHX Heorry6nn:KoBaHHhlX pacqeTo~ u B.C.He• 

raHo:aa sa o6cyMneHHe pesynhTaToB HacToHwea pa6oTbi. Mbt 6naro.aapHhi Vf.B:UhiM"" 

6ynoay sa rroMOWb, oKaaaHHYID npu rrpoaerieHIIII nsMepeHuil:. 

PyKOIIIICb rrocTyrriina a IISJlaTenbcKHil: oTnen 15 ceHT.SI6pH · 1959 rona. 
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