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r Eynaros IO.A. H np. Pl - 10396 

0 peaKUHHX npHMOrO PO*IlCHHH rHnepOHOB Ha nerKHX HapaX 

06cy•naeTCH B03MO~<HOCTb 110HCK8 HOBbiX nmepOHOB H rHnepOHilbiX pe-: 

30H8HCOB npH HCCI1Cil0B8HHH 6HH8pHWX 3K30TCpMH4CCKHX peaKUHA 

K- • 4 11c ~ T + Y<Y*) c HlleHTHtPHUHposaHHbiM HnpoM TpHTHH B KOHe41WM 

COCTOHHHH; 1101lp06HO p8CCMOTpeH npOUeCC K- + 111l' ~• 'j; (\' 1' 3'~ 7 '·\
0
-i)'),pac

C4HT8Hhl ero XapaKTepHCTHKH. 

Pa6ora BhmonHeHa B Jla6oparopHH HnepHbiX npo6neM 0115111. 
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Coo6weaae 061.eJUIHeHaoro BRCTBTYT& a.11epawx accneJlOB&HBi. ,lly6aa 1977 

Budagov Yu.A. et al. PI - 10396 

On the Reaction of Direct Production of 
Hyperons by Light Nuclei 

It is discussed a possible search for new hyperons 
and hyperon resonances in studying the binary exothermic 
reactions K- + 4 lle~T+Y(Y")with the identified tritium nucleus 
in a final state. The process K-+4 He~T+(Yt327 ~A0 +y) is con
sidered in detail, and its characteristics are calculat
ed. 

The investigation has been performed at the Labo
ratory of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 
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Hanuque a Hcl>B3 /Cepnyxoa/ HHTeueHBHhiX ny'IKOB 
K- Me JOHOB epe.n.uux 3Hepruil u nepeneKTHBa nony'leHH11 nyq
KOB eme 6onee BhleOKHX HHTeHeHBHOeTeH noene BBO,LJ,a B ,LJ,eH
eTBHe 6yeTepa OTKpblB810T 6onbWHe B03MO:>KHOeTH ,LJ,Jlfl pa3-
BHTHJI HeeJie,LJ,OBaHHH B o6naeTH <iJH3HKH runepOHOB. 

HeKoTopoe apeMR HaJa.n. a ,Ay6He uJy'lanueb I l-:l/eaoil
eTBa eHeTeMbl (A 0 y), o6pa3yJOmeile11 80 B3aHMO,LJ,eHeTBHRX 
rr-p ... A0 +y+... npu 3Heprugx E

77
-= 4,5 u 7 F:JB. llony'leHHhle 

pe3yJihTaTbl eBH,LJ,eTeJibeTBOBaJIH 0 HaJIH'IHH 'leTKO Bhi,LJ,CJI11-
JOU{eroeJI nuKa o eneKTpe 3<iJ<iJeKTHBHhiX Mace 1\1(1\"y) npu 
JHa'leHHH M= 1330 M:JB/c 2 • 

B pa6oTax /:l ,4/ 6bmo Bhi.LJ.BHHyTo npe.n.nono>KeHHc, 'ITO 
Han6onee .n.oeTooepHaR HHTepnpeTauug 3Toro nuKa MO:>KeT 
6hiTh eogJaHa e eymeeTBOBaHHeM eTpaHHoro 6apnoHa 

y );27 ... A o -+ y • -
PeJyJihTaThi pg.n.a noene,LJ,yiOU{HX 3KenepuMeHToal'- 1 I/He 

eo,LJ,ep:>KaJIH llO,LJ,TBep:>K,LJ,eHHR 3TOrO BhiBO,LJ,a, HO, B006ll{e 
rooopg, u He npoTnoope'IHJIH eMy. Me>K.LJ.Y TeM, oonpoe o 
eyll{eeTBOBaHHH HOBOrO 6apHOHa npe,LJ,eTaBJIReTeg HHTepee
HhiM, noeKOJlhKY OH Henoepe,LJ,eTBeHHO eBR3aH e 6onee o6-
ll{eH npo6neMoii Knaeeu<iJuKauuu qaeTHU /eM., HanpuMep, 
pa6oThi /!2-IS/ /. llo3TOMY nepooHa'laJihHOH uenbiO .n.auHoil 
pa6oThi 6bmo HaUTH 3<iJ<iJeKTHBHhiH enoeo6 peweHH.II aonpoea 
0 eymeeTBOBaHHH Y0t327 e llOMOU{hiO MeTO,LJ,HKH, OTJIH'IaJO
ll{eHCR OT npHMeHeHHOH B paHee BblllOJIHeHHhiX OllhiTaX . 

llpaKTH'IeeKH BO aeex YllOMHHaBWHxeg BhiWe 3Kenepu
MeHTaX Bbi,LJ,eneHHe eHeTeMhl (Aoy) npOBO,LJ,HJIOeb epe,LJ,H MHO
rHX KaHaJIOB peaKUHH, T.e. HHKJIJ03HBHO. ll03TOMY B eneKT
pax M(A0 y) eo.n.ep:>Kanaeh HeMana.R .n.on.H co6hiTHH, B KOTo
pbiX A0 H y reHeTH'IeeKH He 6biJIH CBR3aHbl, 'ITO ycno>KH.HJIO 

aHanu 3 .n.aHHhiX. 
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AnpHOpH, KOHe'IHO, He.IICHO, KaKa.ll peaKUH.Il npe)l.OO'ITH· 
TenLHa )l.n.ll o6Hapy>KeHH.Il Y'f'327 u onpe)l.eneHH.Il ero KBaH

TOBhlx queen. EcTecTBeHHo O>KH.LJ.aTL, 'ITO 3~eKTHBHOCTL 
KHHeMaTH'IeCKOH H)l.eHTHclJHKaUHH KaHana peaKUHH 6y)l.eT HaH· 

nyqweii B 6HHapHwx npoueccax H B oco6eHHOCTH B cnyqae, 

ecnH O)l.Ha H3 BTOpH'IHhlX 'laCTHU o6na)l.aeT KaKHM- nH60 
xapaKTepHhlM npH3HaKoM, o6nerqaJOIUHM ycTaHoaneHHe ee 
copTa. 

lfHTepeCHhle B03MO)I(HOCTH npe)l.CTaBn.lleT, Ha HaW 
B3rn.ll)l., H3y'leHHe peaKUHH 

4 
K + He--'-+ T + Y~~ 27 111 

liHHapHa.ll peaJS..UHJI 111 JIBn.lleTCJI 3K30TepMH'IeCKOH; 
pa3nH'IHe Mace M(K + 4 He) H M(T + Y '13 27 ) cocTaBnJieT aecL

Ma 3aMeTHYJO aenH'IHHy: = 100 M3B/c.2 3To 03HaqaeT, 

'ITO npu B3aHMO.LJ.eiicTBHJIX 6LICTPLIX K--Me30HOB c JI)l.paMH 
4
He qacTL JI.LJ.ep TPHTHJI T MO>KeT awneTaTL no.D. 6onLWHMH 

yrnaMH K HanpaaneHHIO Dy'IKa. )l;aHHOe 06CTOJITenLCTBO 

JIBnJieTCJI BeCLMa CyiUeCTBeHHbiM, T .K. 003BOnJieT pacno

nO>KHTL )l.eTeKTOp .ll)l.ep TpHTHJI BHe DY'IKa, HHTeHCHBHOCTL 

KOTOporo 003TOMY MO>KeT 6biTL C)l.enaHa BhlCOKOH. 

J:f.~eHTHclJHKaUHJI .ll)l.ep TpHTHJI C HMnynLCaMH MeHee 

1 T3B/c awnonHJieTcJI .D.OCTaTO'IHO 3~eKTHBHo B CUHH
THnnJIUHOHHOM HnH KpHCTannH'IeCKOM )l.eTeKTOpe. 

,ll;aa .LJ.pyrux npH3HaKa - HanH'IHe "aunKH" OT pacna)l.a 

A 
0

-+ TT-p H npucyTCTBHe e.D.HHCTBeHHoro y- KBaHTa - MoryT 

6LITL y'ITeHLI B Tpurrepe, 'ITO TaK>Ke cymecTBeHHO no

MO>KeT pacno3HaBaHHIO peaKUHH I 11 H CHH>KeHHIO clloua. 

Ecnu B 3KcnepuMeHTe H3MepJITL ate napaMeTphl peaKUHH 

111, HCKnJO'IaJI 3HeprHJO y·KBaHTa, TO KHHeMaTH'IecKaJI 

H)l.eHTaclJHKaUHJI B3aHMO)l.eHCTBH.Il BhlOOnHJieTCJI 3clJclJeKTHBHO 
(3c-fit). 

Bo3MO>KHO, 'ITO B .D.eiiCTBHTenLHOCTH peaKUHJI 111 o6na

.D.aeT eme O.LJ.HHM Ba)I(HhlM caoiicTBOM. KaK noKa3anu pac

'leThl, Ha'IHHaJI c HMnynLcoa HaneTaiOIUHX K-·Me3oHoB p = 
K= 0,5 T3B/c, JI.LJ.pa TPHTHJI neTJIT Ha3a.D. no.D. yrnaMH 8T?90" 

B na6. CHCTeMe. 

He ocTauaanuaaJicL ua .D.eTanLHOM H3nO>KeHHH npoue.D.y

pw nony'leHHJI awpa)l(eHHJI .D.nJI MaTpH'IHoro 3neMeHTa peaK-

4 

'l' 
,,}· 

... 

IP 

UHH 111, 'ITO 6y)l.eT C)l.enaHo B OT)l.enLHOH pa6oTe, )l.a)l.HM 
o6mee OOHCaHHe BhlBO)l.a 3TOrO BLipa)l(eHHJI. 

0TMeTHM npe>K)l.e acero, 'ITO 3KcnepuMeHTanLuwe )l.au
- 4 

HLie o npoueccax THna K + He-+ a+ b BeCLMa Mano'IHcneHHLI 
H orpaHH'IeHhl HCCne)l.OBaHHJIMH peaKUHH 3aXBaTa/l 6 /: 

- 3 _ I Y * + He; 
K + 4 He .... 

yo* + T; 

Y-* -+A 0 TT-. 

+ 
yo* -+ ~ TT 

121 

B pa6oTe M.linoKa/
17

/ 11961 r.l )l.nJI(>nucauu.llpeaKUHii 

121 6Lma npe)l.no>Keua MO.D.enL, B KoTopoii npe)l.nonaraeTcJI, 

'ITO K--~e3oH nornoruaeTcJI B S -cocToJIHHH O.D.HHM uyKno

HOM, K + N .... Y + TT , H 'ITO B3aHMO.D.eiicTBHeM BTOPH'IHLIX qa

CTHU B KOHe'IHOM COCTOJIHHH MO>KHO npeue6pe'IL. 

B uacToJimeii pa6oTe paccMaTpuaaeTcJI 6onee o6muii 

cnyqaii: pacceJIHHe 6LICTpwx Kaouoa ua JI.LJ.pax 4He. 
llpOCTeHWHH MexaHH3M, KOTOPLIH MO>KeT npHBO)l.HTL K 

o6pa30BaHHIO Jl)l.ep TpHTHJI H rHnepoHa B KOHe'IHOM COCTOJI• 

HHH B npouecce I 11, cBJI3aH c nornomeuueM K- -Me3oua 
4 

OT )l.enLHhlMH HyKnOHaMH HCXO)l.Horo .ll)l.pa He .Tor )l.a B HM-

nynLCHOM npu6nH)I(eHHH MaTpH'IHLIH 3neMeHT nepeXO)l.a 111 
MO>KHO 3aOHCaTL B BH)l.e 

.... --> 4 4 
<¢(py,a)¢(pT,{3)j L T.j¢( He)>, 

i=l I 
131 

--> -+ 
r)l.e p y H p T - HMnynLChl, a a H {3 - KBaHTOBLie 'IHCna 

o6pa30BaBwerOCJI rHnepoHa H JI)l.pa TpHTHJI COOTBeTCTBeHHO, 

Ti - onepaTop pO)I(.LJ.eHHJI ranepoua ua OT)l.enLHOM uyKnoue. 

B paMKax nceB.D.OCKanJipuoii TeopHH onepaTop pO)I()l.eHHJI 

ranepoua ua HyKnoHe HMeeT BH.D.: 

-+ -+ 1 + r (i) 
p ~ ~-__ Y_ g --)-- , 

ui (gl Ey+ My- 22M. 2 141 

E + M .... -+ 

T. = V --y y lpKr K 
~e 

y 
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~e E y , p y H My - 3HepruJI, HMnynLc u Mace a runepoHa; 
A u M - HMnynLc H Macca npoToHa; pK- HMnynLc Hane
TaJO~ero K-·MeJoHa; ui - cnHHOBa.R MaTpuua llaynu;g

1
, 

g 2 - I<OHCTaHTLI CBJI3H; r 3 (i) - H30CnHHOBLIB onepaTOp. 
JaMeTHM, 'ITO paCCMaTpHBaeMLIH no~XO~ nOJIHOCTLIO aHaJIO
rH'IeH no~xo~y npu onucaHHH npouecca rr-+ p .... N o~Ho

HYI<JIOHHoro JaxaaTa nu-MeJoHa a .R~pe H: peJyJILTHpyro~ee 
BLipa*eHue ~JIJI onepaTopa po*~eHHJI runepoHa noJIHOCTLJO 
aHanorH'IHO BLIPa*eHHIO ~JIJI onepaTopa norno~eHH.R nHoHa 
OT~eJILHLIM HYI<JlOHOM /CM., HanpHMep, /18//. 

Ecnu BOJIHOBYIO <IIYHI<IJ;HIO .R~ep 4He H T BLI6paTL B BH~e 
npoHJBe~eHHJI o~Ho'lacTH'IHLIX <IIYHI<IJ;Hii HYI<nouoa, Tor~a 

B MaTpH'IHOM 3J1eMeHTe /3/ neri<o npoaeCTH HHTerpupoaa-
~ n u HHe no I<oop~HHaTaM 'laCTHIJ;. pu ycnoBHH, 'ITO BLineTeBWHH 

runepOH H Jl~po TpHTHJI He B3aHMO~eiiCTBYIOT ~pyr C ~py
rOM, T .e. OnHCLIBaiOTCJI nJIOCI<HMH BOJIHaMH, I<Ba~paT MaT· 
pH'IHoro 3JieMeHTa /3/, npocyMMHpoaaHHLIB no seeM I<o
He'IHLIM COCTOJIHHJIM H ycpe~HeHHLIB no Ha'laJILHLIM CO· 
CTOJIHHJIM CHCTeMLI, 6y~eT HMeTL BH~: 

2 .... .... p 
ip'l"" ... 2 y -- ~~·-. IMI2=Lif¢(~)e drl 2Ey<Ey-+My) 

/5/ 

r~e L - Hei<OTOpLiii nOCTOJIHHLIB MHO)I(HTeJIL; ¢(rl - BOJI· 
HOBaJI <iiYHI<IJ;HJI npoTOHa B Jl~pe 4He; f - paCCTOJIHHe 
Me)l(~y IJ;eHTpaMH MaCe TpHTHJI H B3aHMO~eiicTBYIO~ero 
npoToHa B JI~pe 4 He. 

llpH BLI'IHCJieHHH HHTerpana B /5/ MLI BOCnOJ1L30BaJ1HCL 
peJyJILTaTaMH, nony'leHHLIMH HJ aHanuJa ynpyroropacceJI
HHJI 3Jlei<TpOHOB Ha neri<HX Jl~pax B pa6oTe /19/. 

0I<OH'IaTeJILHOe BLipa)l(eHHe ~JlJI I<Ba~paTa MaTpH'IHOrO 
3JieMeHTa JanuweTcJI cne~yJOIIJ;HM o6pa3oM: 

2 . 2 p 
smpTr ~ 2drl 

IMo 12 = L I f -p;- P r 2E ymy+My) 
T 

/6/ 

6 

Jll!!U'· 
~~~~.··· 

t 
I
;~·;.:'·' 

) 
' . ' 

j.;, , 
I 

/' l 

r~e p T- HMnyJILC .R~pa TpHTHJI; p - nJIOTHOCTL pacnpe~e
neHHJI .R~epHoro Jap.R~a a .R~pe 4HJ19< 

R sh0 
P =Po R r 

ch- + chb b 

Po - HOpMupoaaHHa.R I<oHcTaHTa nnoTHOCTH: 

3 rrb 2 -1 
-- (1 + (--) ) 
2rrR 3 R 

Po 

R H b .. I<OHcTaHTLI 1191 . 

BLiwe y)J(e OTMe'lanacL aHanorHJI a onHcaHHH npoueccoa 
npJIMoro PO*~eHHJI HYI<JIOHOB nuonaMH H npoueccoa npJIMo
ro po)J(~eHH.R runepoHoB I<aoHaMu Ha neri<ux JI~pax. Yqu

TLIBa.R 3TO, BOCOOJILJyeMCJI ~JlJI OIJ;eHI<H Ce'leHHJI peai<llHH /1/ 
BLipa)l(eHHeM ~JIJI Ce'leHHJI JaXBaTa rr- ·MeJOHa e~HHCTBeH
HLIM HYI<JIOHOM, npuae~eHHLIM B pa6oTe /2°/, B uaweM cnyqae 
3TO BLipa)l(eHue JanuweTcJI Tai<: 

na 
dU 

1 

<2 rr) 2 

2 
gKNY 

x----

Py 
--+ 
Ey 

2Ey<Ey + My> 

4 
Py 

Py- pKcosOK y 
y 

------

1 

PK 

MT 

sinp,
1
r 

If--- p y, r 2drl 2 , 
p1r 

/7/ 

r~e M T - Macca .R~pa TPHTHJI; g KNY - I<OHCTaHTa CBJ13H 
(g2 = 1+10); cosOKY- I<ocuuyc yrna BLIJieTa runepoua a 
na6. CHCTeMe. 

,ll;n.R HMnynLcoa HaneTaJOIIJ;HX I<aOHOB a HHTepaane 0,5 -
10 F3B/c Ce'leHHe peai<IJ;HH /1/, I<Or~a Jl~po TPHTHJI BLIJie
TaeT B Ja~HIOIO nonyc<llepy, He npeaLiwaeT o~Horo MHI<po-
6apua. 
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I 

Pe3YAbT/Ia1flbl u o6cyJKoeHue 

Mo.u.enuposaHHe peai<D;HH I 1/ 6Lino BbmonHeHo .u.m1 pa3-

nH'IHbiX HMnynbcos PK- HaneTaromero K-- Me3oHa. KpHBLie, 

HflfllOCTpHpylOID;He CB.ll3b BeflH'IHH yrnoB BbineTa TPHTH.ll t9T H 

rHnepoHa 8 y B na6. CHCTeMe, a TaJ<:>Ke t9T C BenH'IHHaMH 

HMnynbcos PT, npuse.u.eHbi Ha puc. laH 16cooTBeTCTBeHHO. 

OI<ono I<PHBLIX yi<a3aHbi cooTBeTCTBYJOID;He 3Ha'leHH.ll pK-. 

BHJJ.Ho, 'ITO 3ai<OHbi coxpaHeHH.ll He 3anpemaroT BbineT .liJJ.ep 

TPHTH.ll B 3aJJ.HlOJO nonyc$epy /peai<D;H.ll /1/ - 3I<30TepMH

'Ieci<a.ll/; BeCbMa xapai<TepHa 3aBHCHMOCTb BenH'IHH 0 T H 

P T : c pocToM pK- OT 0,5 F:JB/c .u.o 3 F:JB/c a 3aJJ.Hroro 

nonyc$epy---neT.liT .li)J.pa TpHTH.ll, HMDYflbCbl I<OTOpbiX ysenH

'IHBalOTC.ll nHIIIb He3Ha'IHTenbHO - oT 0,4 .u.o 0,8 F:JB/c. 
HaH6onbiiiHH HHTepec npe.u.cTaBn.llroT pacnpe.u.eneHH.ll 

.li)J.ep TpHTH.ll DO yrnaM BbineTa f(8T) H HMDYflbCaM f(pT) , 

I<OTOpbie noi<a3aHbi Ha puc. 2a H 26. 
llpH Bbl'IHCfleHH.liX HCDOflb30Banc.ll onpe.u.eneHHbiH C TO'I

HOCTblO )1.0 DOeTO.liHHOrO MHO)f(HTen.ll MaTpH'IHbiH 3neMeHT 

/eM. /6//, H D03TOMY I<pHBbie Ha puc. 2a,6 H puc. 3a,6 
ene.u.yeT paeeMaTpHBaTb, I<ai< OTHoeHTenbHbie paenpe.u.ene

HH.ll /Ha I<a)f(J].OM pHeyHI<e nnoiD;a)J.H 00)1. BCeMH I<pHBbiMH 

OJ].HHai<OBbi/. 

YrnoBbie pacnpe.u.eneHH.ll .liJJ.ep TpHTH.ll f(O T) npHMe-

'laTeflbHbl B ene.u.yroiD;eM OTHOIIIeHHH: Ha'IHHa.ll e pK-

I\+4He-T + l' 
1327 

8 

e• tAil I ill I I I I I 

T 

d) 
PHc.l 

T 

s 
~ f38/C 

IC+"'e-T+ v:t7 
%lrJI I I --1 _ 1-- ; 

%-

te 40 

IZ ao 

a 20 

+ 10 

30 t20 t:50 .teO .5 
a> eT 

IC+~He-T +Y,~u 
'4100 

ao 

40 60 
Q) 

eo 

PHC, 2 

•,4 

ao 

1!0 

~ 

~ .7 
y 

PHc. 3 

sr3&Jc 

.9 
6> 

t.t t.3 
P, r3BJc 

tf3&/C 2r3&/C 

5f311C 

1.7 

. 
~ 

2.7 

11> 

3r311c 

3.7 
Py f3&/C 

= 0,5 F:JB/c no.u.asn.llroiD;a.ll 'laeTb .liJJ.ep TpHTH.ll BbineTaeT 

B na6. eHeTeMe 00)1. yrnaMH (jT > 90°. 

HMnynbeHLie enei<Tphi :f(p ~ e ysenH'IeHHeM HMnynbea 

HaneTaJOID;ero K- Me 30Ha eTaHoB.a:Te.ll see 6onee pa3MLI

TLIMH. CpeJJ.H.ll.ll senH'IHHa HMnynbea TpHTH.ll<pT> Me.u.neHHo 

H3MeH.lleTe.ll OT :: 0,45 .u.o 0,75 F:JB/c e poeToM PK- OT 
0,5 .u.o 3 F:JB/c. 

Paenpe.u.eneHH.ll OTHOeHTeflbHbiX BhiXOJ].OB rHDepOHOB DO 

yrnaM H HMDYflbeaM DOI<a3aHbl Ha puc. 3a H 36. llpH pK-= 
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I 

=0,5 F:JB/c runepou Y~~ 27 BbineTaeT anepe~ u TeM peJ'Ie, 

'ICM 6onLme HMnynLc uaneTaro~ero Kaoua. 3uaqeuux py 

BCCLMa nnOTHO rpynnupyiOTCJI OKOnO < Py > . 
Ecnu cnpaae~nnBLI npHHHTLie a 3TOH pa6oTe npe~nono

)I(CHHH 0 MCXaHH3MC peaKUHH /I/, TO nony'ICHHLIH ~mi /1/ 
pe3ynLTaT - pe3KaH aHH30TpOllHJI BbiXO~OB BTOpH'IHLIX 'Ia· 

CTHU - 6y~eT HMCTL MCCTO H ~ml 6onee o6~ero cny'laH 

~BYX'IaCTH'IHLIX B3aHMO~CHCTBHH C nerKHMH H~paMH: 

a+zA .... 7 A'+b. 

no- BH~HMOMy' ony6nHKOBaHHLIC ~aHHLIC 0 np.IIMOM PO)I(~CHHH 
runepouoa ua nerKux x~pax OTCYTCTBYIOT. O~uaKo HJBeCT

HLI peaKuuu npxMoro po)l(~euux npoTouoa nuonaMu. Co

mneMcx, uanpnMep, ua ony6nnKoaauuyro B 1974 r. pa6oTy 

,[I..AMaTO H ~p. / 2 !/"", 8 KOTOpOH H3y'lanHCL npOUCCCLI 

(17+,p) ua x~pax 6 Li, 9 Be,12c u H>o. 

A8TOpLI HHTepnpeTHp08anu C80H peJynLTaTLI KaK no

ny'ICHHbiC 8 ~8YX'IaCTH'IHLIX peaKU.HHX 11+ + z A->p+z-l (A-1). 
B Ka'leCT8CHHOM cornacuu c pe3ynLTaToM uacTox~eH: 

pa6oTLI 3KcnepuMeHTanLHLie ~aHHLie 121 I C8H~eTenLCT8YIOT 
o 803MO)I(HOM uanH'IHH nuKa "8nepe~" 8 yrno8LIX pacnpe

~eneuuxx 8LI6HTLIX npoTOH08. llpa8~a. 3TH pacnpe~eneuux 
~ocTaTO'IHO wupoKu, no ueo6xo~HMo yqecTL, 'ITO Jueprux 

HaneTDIO~HX llHOH08 B yKa3aHHOM OllLITC HCBCnHKB H CO· 

cTaBnJieT 8cero 70 M:JB. TeM ue Mcnee H3 npu8e~eHHLIX 
B pa60TC /21/ COfiCTBCHHbiX ~aHHbiX H ~aHHLIX ~pyroro 
3KCnepHMCHTa /

22
/ BH~HO, 'ITO, B 'laCTHOCTH ~J1H peaKUHH 

+ 12 C I I C 
17 + -> p + j, BbiXO~ llpOTOH08 CHH)I(aCTCJI npHMCpHO 

B 5-10 pa3 npu H3MCHCHHH yrna HX BLineTa B HHTCpBane 
CP-;- 4CP . 

* 3To uccne~o8auue 6Lmo npe~npHHJITO, 8 'lacTuocTu, 
~nx pa3pemeun.11 cne~yro~ero uecooT8CTCT8HH. llpe~cKaJau
HLie ua ocuo8e npuuuuna ~eTanLuoro pa8Ho8ecux u 3Kcnepu-

MCHTanLHLIX ~aHHLIX 0 peaKUHH pi 2C-+11+ It; 8~.J!H'IHHbl ~u«t>-
~ +13 12 

«<>epeHUHanLHLIX CC'ICHHH ~nJI peaKUHH 11 C-> p C OKa3a-
nHCL npHMCpHO B 100 pa3 OTnH'IaiO~HMHCJI OT peJynLTaT08 
Henocpe~CT8CHHLIX H3MCpCHHH. 
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,[l.nJI peaKUHH 11+ + 6 Li-+ p-t5 Li nony'ICHHLIC 8 HHTCp8ane 

30° -7-90° ~aHHLIC TaK)I(C CBH~CTCnLCT8YIOT 0 803MO)I(HOM 

pe3KOM pOCTC CC'ICHHJI 8 06naCTH MCHL~HX yrnoB. 

TaKHM o6pa3oM, HMCIOJ.UHecx 3KcnepuMeHTanl:fnLie pe

JynLTaTLI CBH~eTenLCT8YIOT, 'ITO Ha nerKHX H~pax HMCCT 

MCCTO .D;8YX'IaCTH'IHLIH npouecc pO)I(~CHHH llHOHOM npOTOJia 

u 'ITO, no- 8H~HMOMY, 8 yrno8oM pacnpe~eneuuu o6pa3oaa8-

illHXCJI npOTOH08 HMCCTCJI MaKCHMYM 86nH3H 0° .. 3TO ~aeT 
onpe~enCHHLIC OCH08aHHJI C'IHTaTL, 'ITO npoHCXO.D:JIJ.UaJI TaK

)I(C 6e3 H3Meueuux cTpauuocTu 6uuapuax peaKUHH po)I(~CHHJI 

runepoua KaOHOM 803MO)I(Ha H 'ITO /a COOT8CTCT8HH C pac

'ICTHLIMH ~aHHLIMH ua7TOJI~CH pa60TLI H C 3KCllCpHMCHTaJ1L· 

HLIMH pe3yJ1bTaTaMH 
21

•
22 ~nJI HyKnOH08/ yrn08LIC pac-

npe~eneHHJI rHiiepOH08 H Jl~ep OT~a'IH 6y~yT aCHMMCTpH'IHLI. 

Ecnu 3TO TaK, TO uccne~o8auue npouecco8 Tuna /1/ 
MO)I(CT Jl8HTLCJI 34><t>CKTH8HLIM MCTO~OM ~nJI llOHCKa H08LIX 

'laCTHU H pe30HaHCOB npu ycnOBHH, 'ITO CC'ICHHH peaKUHH 

z A (K,Y) z 'A ' ue cnumKoM ManLI. 

AaTopLI npH3HaTenLHLI A.B. Tapacoay, 1i.3.Konenuoauqy 

H 1i. M. r onoauuy Ja nno~oTaopHLie o6cy)l(~eHHJI. 
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