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8 HCCne!lOBSHHHX TpeX'ISCTH'IHbiX KOHe'IHbiX COCTOHHHII', o6p830B8BWHXCH 

B 11 + p - B38HMO!leii:CTBHHX npH HMnynbCe fi8ll8IOWHX 11 + -Me30HOB 

2,34 ras/c/1/, HBMH 6bin8 06Hapy>KeHa peaKUHSI 

( 1) 

Ha6mOll8BW8SICSI TBKJKe B BHanorH'IHbiX pa60T8X IIpH 6nH3KHX 3HeprHHX rrepBH'I-

HOro IIY'IKS 11 + -Me30HOB /2,3/ (pH Co 1). 

8 HSCTOHWeli: pa6oTe H8MH o6cyJK.qaeTCSI M9X8HH3M pOJKll9HHH H306apb1 

+ 
N 1688 ( 1=1/2' J =5/2) B peaKUHH ( 1 ) o 

~ MccnenosaHHH KBaaHnsyx'laCTH'IHbiX rrpoueccoEi, nono6HbiX peaKUHI!: ( 1), 

IIOK83b!B8IOT/4/, 'ITO MHOrHe H3 HHX XOpOWO OIIHCbiBSIOTCSI B paMKSX MO!lenH 

OllHOMe30HHOro o6MeHa/5/. 

B peaKuHH (1) B cny'lae rrpeo6nana10wero BKnana onHoMeaoHHoro o6Me

Ha H306apa N 'isas llOnJKHa pOlK!l8TbCSI rrpeHMyWeCTBeHHO IlpH Manb!X 3H8'1eHHSIX 

KBanpaTa nepenaHHoro 'leTbipexMepHoro HMrrynhca I t I (rne 
2 

t "'(p - p ) 
1 r 

p f - 'leTbipexMepHbie HMrrynhCbl rrepBH'IHOrO 1IpOTOH8 H CHCTeMbl 

B KOHe'IHOM COCTOHHHH) H B C.U.Mo neTeTb B 38llHIOIO rronyccf!epy. 

OnHaKo B pacnpeneneHHH no M 11 + n C06biTHH H3 peaKUHH 11 +p -+71 -t,r + n 

nm1 I t I .5. 0, 25 ( ras/ c) 2. rrHK B o6nacTH M + .. 1680 Mas nonHOCTbiO 
11 n 

HC'IeaaeT, H HB060pOT, 3TOT IIHK OT'I~TnHBO IlpOS!BnSieTCSI B pacnpeneneHHH 

npH ltl ~ 0,5 (ras/c)2 (pHc. 2). 3To oaHa'laeT, 'ITO peaK-

UHH ( 1) B OCHOE'HOM npoHcxonHT npH 6onbWHX aHa'leHHHX I t I H Mexa-

+ 
HH3M pOJKlleHHSI N 1688 He cornacyeTCH c MonenbiO OllHOMeaoHHoro o6MeHa. 
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TIOCKOnbKY S pe8KUU51X TUna m I + B I ... m r + B r {puc. 3) nonycTUM 

T8K)I(e 6apUOHHblH 06Me.lf 0 H8MU ObJna UCCneLlOS8Ha S03MO)I(HOCTb T8KOrO 06-

6 N + MeHa npH 0 pa30S8HUH 
1688 

• 

Cornac.ao Monenu 6apuo.a.aoro o6Me.aa16/, xsaapaToM qeTbJpexMep.aoro 

HMnynbca, nepeaaHHOro CUCTeMe 11 + n, 2 
6yaeT Se.IIH'Iil:Ha U = ( q I ~ P r) • 

2 
= ( p - q ), rae q u p -'leTbipexMepHbJe uMnynbCbl 11+ -Me3oHa H npo-

' I I I 

TOHa !lO B38HMOaeftCTSH51 0 q H p - 'leTbipeXMepHbie HMnynbCbl CHCTeMbl 
r 

1T+n 
R 11 + nocne B38HMOJleACTBRH. 

Ha puc. 4 npuseae.aa auarpaMMa LJy-noy, rae no OC51M OT.IIO)I(eHbl 

senH'IUHbl M2 
11+n U U • Ha aHarpaMMe oT'I~TnHso BHa.ao ysenu'leHHe nnoT-

HOCTH C06bJTUJl S o6naCTH M 77 +" •1680 Mas c ManbiMH 3Ha'leHH51MH 

U, • U -U min ( M 11 +n. rae u ( M + ) -MHHHManbHoe 3Ha'le-
mln 11 n 

HHe xsaapaTa nepeaa.a.aoro 'leTbipexMep.aoro HMnynbca npH aaHHOM 3Ha'leHHH 

M "" • KpoMe Toro, Ha aHarpaMMe 3aMeTHbl .aexoTOpbie crymeHH51 co.6biTHA: 71 n 

nnH ManbiX U' s o6naCT51X M_+ • 1930 Mas u M -+ .. 2080 Mas. 

71 
+ 

n 

Ha puc. 5 npuseaeHbl pacnpeaeneHH51 no s4$eKTus.aoit Macce cucTeMbl 

npu u 1 ::;.-0,23 {fss/c)2, .u 
2
.$- 0,33 {fss/c)2 H U 

8 
$.. 

~-0.53 ( fss/ C )2 • H a 9TOM PHCYHKe OT'I~TilHSO SUaHbl M8KCHMYMbl, KOTOpbJe 

COOTSeTCTSYIOT M 71 + n .. 1680 M ss, .. 1980 M 9S u. .. 2080 M as. n pH o6-

peaaHHH U 3 :S.-0,53 (fss/c)2 nHK npu M 17 +n • 1680 Mas HC'IeaaeT, Tax 

K8K S 9TOM cnyqae U 3 :::u '(M * }. 
N 1688 

Pacnpeaene.aHe co6bJTHA H3 ot5nacTH 1620 < M + < 1750 Mas no u, 
- 1f n -

nOK838HHOe Ha pH C •. 6, HM99T OT'IeTnHSbiH M8KCHMyM npH M8.1Ib1X 3H8'19HHSIX U '• 

Pacnpeaene.aHe co6biTHA H3 sToA: o6nacTH no cos (} + ( rae (} + -
11 n 'n' n 

\ + 
yron Me*aY aanpasneHHeM sbmeTa cHcTeMbJ 11 n 

naaaiOmero 11 + -Me3oHa B o6meA: c.u. M.) npHseae.ao .aa pH c. 

u Hanpasne.aueM 

7. 3arnTpHXOB8H-

.aag o6nacTb Ha aToM pHCYHKe 03Ha'laeT TO *e pacnpeaene.aHe, nony'laiOmeeca 

nocne Sbi'IHT8HH51 H9p930H8HCHOro tPOH8 0 onpeaeneHHOrO no LlSYM COceaHHM 

o6nacTaM. 
11a npuseaeHHbiX Sblllle pacnpeaene.aHA: cneayeT, 'ITo Ha66apa N ~688 

o6oaaveTca npH ManbiX 3Ha'leHH51X U' H neTHT s c.u.M. s .aanpasneHHH nep

SH'IHoro ny'IK8 0 'ITO MO)I(eT CBHaeTenbCTBOB8Tb 0 pO)I(JleHHH STOH H3008pbi 

B peaynbTaTe 6apuo.aaoro o6Meaa. 
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An'npoKcuMaUHR SKcnepHMeHTanb.aoro pacnpeaene.aug d u/d 1 

'-0,48 :S. US. 0,08 {fas/c) 2 Bblpa*eHHeM du/dU•ke Au aana 3H. 

.aa A • 2.55+0.74 {fss/c)-2. B pa6oTe 111 HaMH 6bmo Haftaeao. 'I 

HHe peaKUHH { 1) npH 2,84 fss/c paBHO U Nt = 0,82:!:,0,10 1.1 
688 

OTM9THTb 0 'ITO 9TO Ce'leHHe 3Ha'IHT9.1IbHO npesOCXO!lHT C9'19HHH 

HbJX ao cHx nop npoueccos c 6apHOHHblM o6MeHoM/7 I. 

Ha6niOaaeMbJe s o6nacTH M 
11

+n .. 1980 Mas H .. 2080 

MYMbl MO)I(HO OTO)I(.QeCTBUTb C H3BeCTHblMH H306apaMH N+ 
1920 

N~OSO 191
, XOTH HCnO.Ilb3yeMaH CT8THCTHKa HeLIOCTaTO'IHa ana 

SbiBOaa 0 npHCYTCTSHH 9THX H306ap. 

TipHseneHHbie Ha pHc. 7a,6 pacnpeneneHHH co6bJTHA no 

o6nacTeA: 1850 :::M 71 +n ::; 2010 Mas .H 2030 :SM 11+ n < 2120 Mas I 

'ITO CHCT9Ma 11 + n B 9THX o6naCT51X Mace M 
11

+n neTHT npeH 

s nepeLlHIOIO nonyc¢epy. TaKHM o6pa3oM, ecnu .aa6niOaaeMbie 1 

o6nacTHx • 1930 Mas H .. 2080 Mas cooTseTcTsyiOT po*aeHHIO 

H N !oso , TO 9TH H306apbl o6pa3yiOTC51 S 11 + ~ -S38HMOaeA:CTSH 

pe3 6apHOHHbiA: o6MeH. BoaMO)I(HOCTb 6apuo.a.aoro o6MeHa npH p6 

6apbl N + s 11 - p -saaHMOLleA:cTBHH Y*e 6bma noKaaa. 1920 

H.EyccHaHa H ~.OnneareA:Mepa/61. 

B aaKniO'I9HHe asTopbl 6naroaapHT aoKTopa H.H.Tiep.aerpa 1 

TI.K.MapKOBa 38 none3Hb19 06Cy)l(aeHHH H nOCTOHHHblH HHTepec E 

6oTe. 

... 

n• ... TepBTypB 

1. H.AHrenoB Hap. npellpHHT 011HI1, P1-4182, ,ay6HB , H 

2. F'.James, H.Kraybill. Phys. Rev., 1.42, N4, 896 (1.9 

S. Saclay-Orsay-Bary-Bologna Collabor. Nuovo Cim, ~. 

4. 8.F'errari, F'.Selleri. Suppl. -Nuovo Cim., ~ 453. ,(1.~ 

5. I.D.J.ackson et aL Phys. Rev., 1.39B, 428 (1.965). 

8. A.E.Bussian, F'.Oppenheimer. Phys. Rev.Lett., g 1' 
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S peaKUHSIX THI18 m I + B I _. m f + 8 f ( pHC, 3) llOIIyCTHM 

,Ji! o6MeH, H8MH 6hiJI8 HCCJieaosaHa S03MOmHOCTb T8KOrO 00-

N + OS8HHH 1688 • 

MOJleJIH 6apHOHHOrO OOMeHa/6/ 1 KS8Jlp8TOM 'l:eTbipexMepHOrO 

aaaoro cHcTeMe 1T + n' 
2 

6yaeT seJIH'I>IH8 U = ( q I -:- P f) • 

q H 
I 

):lei!CTSHSI 0 

p -'leTbipexMepHbie HMIIYJibCbl 77+ -Me30H8 H IlpO

' q H p f - 'l:eTb!pexMepHbie HMIIYJibCbl CHCTeMbl 

nocne 53BHMODeiicTsRH. 

IIpHBeaeaa aHarpaMMa Yy-noy, rae IIO OCSIM OTJIOmeHbl 

H U , Ha JlHarpaMMe OT'I~TJIHBO BH~HO yseJI~'IeHHe IIJIOT-

B OOJI8CTH M IT+ n .. 1680 M 9B c M8Jlb!MH 3H8'1eHHSIMH 

( M 77 +n. rae u min ( M 77 +n ) -MHHHM8JibHOe 3Ha'l:e-

peaaHHOrO qeTb!pexMepHoro HMIIyJibC8 IlpH Jl8HHOM 3HB'IeHHH 

oro, H8 aHarpaMMe 38MeTHbl HeKOTOpb!e crymeHHSI C06biTHit 

S OOJI8CTSIX M_ + .. 1930 Mas H M -+ • 2080 Mas. 

IIpHBeaeHbl pacrrpeaeneHHSI IIO a¢4JeKTHBHOH M8CCe CHCTeMbl 

1 ~ -0,23 (fas/c)2, .u 2 ~- 0,33 (fas/c)2 H U 8 S 

Ha 9TOM PHCYHKe OT'I~TJ!HSO SHJlHbl M8KCHMYMbi, KOTOpbie 

M + ... 1680 M::.s, .. 1930 Mas H ... 2080 Mas. OpH o6-
77 n 

-0,53 (fas/c)2 IIHK rrpH M 77 +n • 1680 Mas HC'l:eaaeT, TaK 

U 3 :SU '(M * ). 
N 1688 

eaHe co6biTH A H3 ot5nacTH 1620 < M + < 1750 Mas no U , 
- 7r n -

HC, 6, HMeeT OT'IeTJIHBb!i! M8KCHMyM IIpH M8Jlb!X 3H8'1eHHSIX U ', 

eaHe COOb!THH H3 9TOA OOJI8CTH IIO co" (J + (rae (J + -
rr n rr n 

arrpasneaHeM sbmeTa CHCTeMbi 1r + n H HarrpatkeaHeM 

-Me30H8 B o6mei! C.U.M.) IIpHBelleHO H8 pHC, 7. 3alliTpHXOB8H-

9TOM pHCYHKe 03H8'18eT TO me pacrrpeaeneHHe, IlOJIY'I8IDIIIeeCSI 

Sl aepeaoHaHcaoro ¢oaa, orrpeaeneHHoro no asyM coceJlHHM 

eHHhiX Bbillle pacrrpeaeneHHA cneayeT, 'ITO H366apa N ~688 
MBJiblX 3H8'1eHHSIX U, H JieTHT S C.U.Mo S H81IP8BJieHHH rrep

'ITO MOmeT CSHJleTeJibCTSOS8Tb 0 pomaeHHH 9TOH H3008pbl 

apHOHHoro o6Meaa. 
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An'npoKCHMaUHSI sJtcrrepHMeHTaJI&Horo pacrrpeaeneHHSI d u/d U s o6nacTB 

'-0,43 .:S, U ;S;, 0,08 (fas/c)2 BbipameHBeM du/dU • k e Au .aana aHa'leaae aaJtno

aa A • 2,55+0, 74 ( fss/ c) -2. B pa6oTe Ill HBMH 6bmo aaA.aeao. 'ITO ceqe-

HBe peaKUBH ( 1) rr'pB 2,34 ras/c pasao (1 t = 0,32:!:,0,10 M6. Hy:lKHO 
N 688 

OTM9TBTb1 'ITO STO C9'19HHe 3H8'1HT9JibHO Ilp9BOCX0.11HT ce'l:eHHSI scex H3S9CT-

HbiX ao cux rrop rrpoueccos c 6apBOHHbiM o6MeHoM/7 I. 

Ha6niD.aaeMble s o6nacTH M 
77

+n .. 1930 Mss H .. 2080 Mas MaKeR-

MYMbl MOmHO OTOm.QeCTsHTb C H3SeCTHblMH H306apaMH N+ 
1920 

/8/ H 

N~080 /B/, XOTSI HCIIOJib3yeM8SI CT8THCTHK8 He.llOCT8TO'IH8 anSI O.llH03H8'1HOrO 

BblBOll8 0 IIPHCYTCTBHH 9THX H3008Po 

OpuseaeHHble Ha puc. 7a,6 pacrrpe.aeneHHSI COObiTHA IIO cosOn+ a H3 

o6nacTei! 1850 :SM 11 +n ~.2010 Mss .H 2030 .:SM 11+ n 5 2120 Mas IIOK~3biS810T, 

'ITO CHCTeMa 11 + n B STHX OOJI8CTSIX M8CC M 
77

+n JieTHT rrpeHMyiiieCTB9HHO 

B IIepellHIDID IlOJiyc¢epy, TaKHM 00p830M1 eCJIH H80JIID.1189Mbl9 H8MH IIHKH s 

o6nacTSJX '" 1930 Mss H • 2080 Mss cooTseTCTBYIDT pomaeHHID Hao6ap N ~ 20 
H N ~SO , TO 9TH H3008pbl o6paayiDTCSI B 77 + p -B38HMOJlei!CTBHSIX TOme qe

pe3 6apHOHHbiA o6MeH. BoaMomaoCTb 6apHoHaoro o6MeHa rrpH p6mJileHHH .Hao-

6apbi N ~20 s 11 - p -s38HMOlleitCTsHH yme Ob1JI8 IIOK838H8 s paooTe 

H.EyccHaaa H $,0rrrreareAMepa/6/, 

B aaKJIID'l:eaHe aBTOpbl 6naroaapSIT llOKTopa H.H.Oepaerpa H rrpo¢eccopa 

0.K.MapKOB8 38 IIOJ193Hb!e o6cym.aeHHSI H IIOCTOSIHHbiH HHTepec K aaHHOi! pa-

6oTe. 

R•,TepaTypa 

1. H.AHrenoB H .ap. npenpHHT 011RJ1, p 1-4182, .lly6Ha , 1968. 

2. F'.James, H.Kraybill. Phys. Rev., ~42, N4, 896 (~966). 

8. Saclay-Orsay-Bary-Bologna Collabor. Nuovo Cim, ~. 5~5 (1963). 

4. E.F'errari, F'.Selleri. Suppl. ·Nuovo Cim., ~ 453. ,(~962). 
5. I.D.J.a.ckson et aL Phys. Rev., ~39B, 428 (~965). 

6. A.E.Bussian, F'.Oppenheimer. Phys. Rev.Lett., g N23 (~964). 
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7. L.Lyons. Invited Talks at the JPPS Conf. in Oxford, 1 April 

1966. 

B. Yoon et al. Phys. Lett., 24B, 307 (1967). 

9. Arthur H.Rosenfeld et al. UCRL-8030, P1 (1968)~ 

PyKomiCb nocTymtna B naaaTenbCKHII oTaen 

25 H096pR 1968 rolla. 

N 

160 

140 ZOZ3•2 CCIHBINATIONS 

1ZO 

100 

80 

60 

40 - wo 

zo 

1fOO 1200 tJOO 1400 1500 1600 1700 1800 1900 ZOOO 2100 HJ(l/HIN) 

Puc. 1. Pacnpe/leneuue no M" + JlnSI KOM6uuauu it " in 
8KUUU IT+p -oiT tiT jn n 

+ u 1r 2 n ua pe-

6 

.-

J 
!D1

' 

j 
i 

,I 

·:_· 

~l 
>~l 

'"!:' 'J ; l 
I,!~, 

N 

50 

40 

30 

20 

10 

" !! f1 
fl, n: Ul.J: 
: I 11 1 I 

: UU L~ 
! Jl : 
~ n: : ~~ 

r 
l 

1100 1300 1500 1700 1900 

n 
'I ,, 
:~ 

~~I 
I Itt I 

t,:'"' , 
u : .... 

2100_ H,..(HrAIJ 

Puc. 2. PacnpeneneHile no M ~r+n JJ.nR co6htTHil c I t I ~ 0,25 
(wTpHXOB8SI nHHHSI) H [tl >_0,5 (fse/c)2 (CIInOWH8SI < 

~-------- ' B, --=: 
'li 

B 
A ' ___ jt ___ _ 

B· m1 
' 

Puc. 3. LluarpaMMa 6apuoaaoro o6MeRa B peaKUHH 
m 1+B 1 -om,+Br, 
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ted Talks at the JPPS Con£. in Oxford, 1 April 

'hys. Lett., 24B, 307 (1.967). 

enfeld et al. UCRL-8030, Pl. (1.968)~ 

tJOO 

PyKomrcb nocTynnna e nanaTenbCKHil oTnen 

25 HOR6pH 1968 rona. 
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' 

(IIITpHxoeaB nHHHH) a It I >_0,5 (f3Bic)2 (cnnoiiinaH nHHHB). 
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PHc. 5. PacnpeneneaHe no M "+
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