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I. BBEJJ;EIDlE 

3Ha"lRTeJIbHliA nporpecc. ,lloCTHI'HYTllI B IIOImMa.H:H:H CTPYKTYPH a,JU>O

HOB R SaKOHOMepHOCTel:ax BSaRMo,lleAcTBRi. BO MHOrOM 06YC~OB~eH yc

neXaMn aKCIIepRMeHT~HOrO HSy-qeHRa MHOEaCTBSHHIiX IIpoueCCOB IIpH HIi

COKHX 3HeprRRX. BaEHol "laCTbD TaKeX HCc~e,lloBaHHI ~eTCH RSy-qeHRe 

EHKXIDSHBHOrO 06pasOBaHRff PSSOHaHCOB, KOTOpne ,llaDT 60~ee HenOCpe,ll

CTBeHHyD H 60raTYD RH~~ 0 MeXaHH3Me o6pasOBaHRa BTOPHqHHX 

a,JJJJOHOB, HelKe~ "cTa6IDIbHlie" "laCTm:J;I1. 

B aTO~ pa60TS IIpe,llCTa~eHH peSYJIbTaTll aH~Sa EHKXIDSHBHOrO 06

paSOBaHRff MeSOHHIiX H 6aPHOillm:x peSOHaHCOB pO (770), WO (780), 

t(I270) H 6. (I232) B n.p-BsaHMo,lleilcTBWlX IIpH HMTIyJIbce 6,1 raB/c. 

C~e.llYeT OTMeTHTb. "lTO ,lloIIO~HTeJIbHldi mrTepec K aHTKlfYKJlOB-HYK

~OHHNM B3aHMO,lleftcTBHHM BHSBaH BOSMOlKHOCTbD HsyqeHRa aHHHI'H~OH

HNX IIpOIJ,eCCOB. HecMoTpR Ha TO, "lTO K HaCTOJIllleMy BpeMSHR Ilo.nyqeHH 

~e IIO 06paSOBaHHD paS~HHX peSOHaHCOB B PP-BsaRMo,llelcTBHRX B 

RHTepB~e HMTIyJIbCOB OT 0,7 ,llO 100 raB/c [11. ,llOCTaTO"lHO IIo~ol H 

,llocToBepHol ~eTCR ~h mr~pMauBH 0 pO(770). naHBHS )Ke IIO 06

paSOBaHHD W,• f"• Il++ H I::. Bce elI\e BSChMa tl'paI'M9HTapHH, a RHorM H0 

IIpOTHBOP9'iHIIH:. 'ITO Kaca9Tc.ft ptt -DSaHMO,llEdtCTBHI, TO B H:ax PSSOHBHCH . 

H3y-q~Cb .1IltIJ]b B OT,ll9JIbHNX aKCKJOOSHBHNX Ka.Ha.JJaX. Ony6~OBaHBHe HS

.na.BHO ce"leHIDl: o6pasOBaHRff pO- H r -MeSDHOB B n.p -B3aHMo,llelicTBHRX 

IlpH HMIIyJIbce < I raB/c [2} 6o~ge 'ieM B ,IJ;B8 pa3a OT~amCH OT ce

"leRRi, IIo.nyqeHHIiX B pp-coy,llapeHHRX IIpH '1'01 lite :mepriIH [Ia]. IIO:9T(}

MY JIKJ6M HOEM mrqx:,pMauBH 06 IDiKJOOSHBBoM 06pasOBaHHH peSOHaHCOB B 

lip -BSaHMO,lleftcTBHRX REMeTCR BeCbMa aKTY~Hol. 

HacTo~ pa60Ta npo,llOREa9T CRCTeMaT~ecRRi aH~S npoueccoB 

MHOlKeCTBeHHoro 06pasOBaHRff "laCT~ B HeynpyrHX ~p -B3aBMo,llelcTBBRX 

IIpH 6, I raB/C, Ha"laTllli B pa60Tax: [3-41. SKCIISpHMeHTaJIbHiil MaTepDaJI 

\~.:;~~=\
6MSn... !~; i EKA _ 
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H3BnexancH C nOMO~D ~e~eHKff aHTKrrpOTOHOB-CneKTaTOpOB Ha -11000 

Jp -C0611Tmt, no.nyqeHHllX npH o6.n:y'l:eHHH lKH,II;KoBo,l(opo,lUIoA UY311P:bKOBOA 

KaMeJH "JI.lo,D;M:H.na" cenapHpo:sa:HHHM nyq:KOM aHTJII,ll;eATpoHoB C HMlIY.JI:bCOM 

12,2 raB/e [5]. HOpMHpOBKa npoBO~C:b Ha no~oe Heynpyroe ce~eHHe 

O'i.n (tip) == 43.7±2,3 M6 f3]. onpe,l(e~eHHoe llliTepnoJI1!IJ;lle:ll: j'in-,l(aHHllX. 

M~6aPH-aKBRB8JIeHT COCTaBM ~62 C06/M6 • Eo~ee nO,llJ?06HO MeTO.ll;a

~eCKHe BOnpoCll HacTogmero aKCnepHMeHTa H3~~eHH B pa60Te [6]. 

2. 8KGIIEPllMEHTAJThHAfI IIPOI.J;EJlYPA 

HH~PMauHH 06 06pa30BaHHH Me30HHHX pe30HaHCOB H3Bne~C:b KS 

aHaJIH3a cneKTpoB 3~KTHBHliX Macc 71+7T:'KOM6lllianIDt. a L). (1232) 

H3 pill ± -KOM6llli~. 

Une,l(yeT OTMeTHT:b, ~TO ~85% Bcex sap~eHHHX ~aCTHU B ,l(aHHOM 3KC

nepHMeHTe O,lUIOSHa~o 1l,Il;9HTflWl-1W1P0BaHhI J1H60 no n~THOCTJ.l KOHHSatUm, 

AR60 Ha OCHOBaHHH KHHeMaTHqeCKOrO aHaJIH3a L31. OcT~HHe ~aCT~ 
pa3,l(e~C:b sa ~i-M930HH H pep) C nOMOmDD BecoBoH npo~e~, OCHo

BaHHOa Ha HCnO.JI:b30BaRIm 6 -llliBapHaHTHOC'rH Fi P-BSaHMG,l(enC'rBIffi 

l103TOMY B npHBe,l(eHHHX cneKTp3X 3~KTlffiHHX MaCC rrpaKTHqeCF~ OTCYT

CTByDT OT~eHRff. CBH3aHHRe C Henpa.BH~HHM npHCBoeHHeM Mace (BKnaU 

3ap~HHllX K-Me30HOB HeBe~ H np.i'! HMeKIl1eHCH CTaTHCTHKe 11M MOll\HO 

npeHe6pe~:b). 

.II,lJ:H onpe,l(eJ19HKff ce~eH:d p'L. W 0_ H j a -Me30HOB cne~Tp dqxpeKTl~3

HliX MaCC i+n--KOM6llli~ arrrrpoKcro~MpOBanCA B KHTepsane 0,28 
- 1,6 raB/c2 

BNp8*8HH9M 

si6 :: BGCm). [ 5.. + 6 l1~m) ..j. G' J>\4f (m) J+G'", R..,( ... ) , (I) 
d.rn. I~ f' If f 1f I"", 

r,l(e oj,. l! 1\. - COOTBeTCTBynJll!e Ce'l:eHruI H HOpMllJ.lOBO'lllHe HHTerpaJli~ , 

"bVJ. (...) Bw. ("") - peJIHTRBHCTCKHe ~ BpefiTa-BlIT'Hepa:f' • -y 

(tn/Ii-) , r{m) 
E>W(m)::: (m'=m!Y + Ino'l..r'(m) , 

2 

r. flHI. ) . soC mMpllliaMH r(tn)t fo,\o,/tt.) "m./m,(j =1 MH pO, J =2 MH 1 ). 

R"" (m) - ~. OnHCllBalllllM oT~eHHe paClIa,Ita W· ... l+J(l'.. B cIIeKTp 

a~eKTRBBNX Mace T+i--nap t7]. ~H II8paMeTpH30sancH B BJII,ll;e 

E>G(rn)= t.l., exp(-~m.). (2) 

r,l(e q. = q.(m) - HMlIY.JI:bC paclIa,Ita tn...". .,-IJ - (Cl,o q (m», d.. l! 

?> - cBo6o,l(Hlle. napaMeTpfl. 

llOCKO.JI:bKY xopomee OnHCaHHe ~HoBoro pacnpe,l(e~eHRff B mHpOKOM llli

Tepsane Macc EBAHeTCH C~OgaOa 38,l(a~ea. ,l(AH onpe,l(e~9KHH TOnO~OrHq9C

KHX H ~pe~HllX c9~eH:d pO_ H f°-M930HOB HCnO.JI:b30~CH ~HT 

BhlpaJlt9HHeM 

de- ~ 1G(n.).l er,,," + <:ill BWIl("')] (3) 
dtn 1" lit 

B 06JlBCTH Macc 0,58-0,94 raB/c2 MH p" H 0,97-1,50 raB/c2 MH 5°; 
npR aTOM B ~HOBOa ~H (2) no.n:araJlOC:b ot == I. Ol'MeTllM. ~TO OT-

JJHqHH B no~ ~3HBHhlX ce~eHHRX p• - l! ~ 
(0

-MeSOHOB, no~eHHllX 

c nOMOlIl:bD nO,l(I'OHOR (I) 11 (3), He npeBlllllalOT 5%, ~TO CyIl1eCTB9HHO MeH:&

me CTaTHCTHqeCKHX norpemHocTei. 

CneKTp Macc pi Ii i._nap annpoKCHMMpOBMCJl B llliTep~e 1.08 _ 

- 2,0 raB/c2 Bllp8*eHH9M (3) C lllliPHHO.\t r(vn):r,,(t.1~(~:i\)~· . 
Bce npHBe,l(eHHHe B HaCTORlIlei pa60T9 ce~eHRff nOnpaBneHH Ha Hepe

rHcTpHpyeMhle MO~ pacrr~. 

M3-3a orpaHHqeHHoi CTaTHCTHKH npH onpe,l(e~eHHH ce~eHRfi MaCON H 

wHpm!l:l Bcex peSOHaHCOB ~HKCHpoBaJIHC:b Ha Ta6~HliX SHa~eHHRX. ~HT c 
o (o H,

pacl1YU\eHHhlMH MaCCaMH p, J 11 A .nan: c~e.ItYJlIll!e SHa~eHRff: mr- == 

:769±I5 MaB/c2 , tn SO == I271±37 MaB/c2• m. 1>... == 1235±7 MaB/c2 • 

AH8ARS aKcnepm~eHT~Horo paspemeHHH no ~KTRBHHM MaCcaM 2-~ae

TWlHliX KOMCllmat!;lrlt IR • lIpoBe,l(eHHl:lit no MeTo,l(HKe. onHcaHlIOA B pa60

Te 1~J. nOKaSM. "lTO B ,l(aHHOM aKCnepllMeHTe fit (r) = 9 MaB/ c 2• ~ ( to) = 
2=-16,5 MaB/c2 , rR (ll.H)= 4 MaB/c • llOCKO.JI:bKy BO BCex C.nyqMX f,..Ir. < IO%, 

:J 
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0,4 0.6 0.6 1,0 1,0 

0.75 1.0 1,25 \5 

B AaxbHe~eM Be~RHa r~ He yqKTHBanaCb ~ YAo6CTBa CpaBHeHRff C 

PP-AaHHHMB, B 60~IDHHCTBe BS KOTOpHX rrpH onpeAe~eHHB CeqeHBH peso

HaHCOB HcnO~SOBaXRCb SHaqeHRff r 6es yqeTa SKCnepKMeHTaxbHOro 

paspemeHRff. 

3. nOJlHHE H TOnOJIOrWiEX::Kl1E CE'IEiOOI 

Ha pRc.I rrpKBeAeHo pacrrpeAe~eHRe no a@leKTHBHllM MaCCaM 1f+l1:'nap 

~ BCex tip -C06I:lTd C nel, ?- 3, anrrpoKcllMHpOBaHHOe BI:lpalKeHneM (1) 

C 5 cBo60~ napaMeTpaMH: Sro , <:r~o , <5'..,. , eL " Cf/Nll=I,2). 

Ha BCTaBKaX nOKaSaHO OnRCaHHe SToro pacrrpeAe~eHRff B o6nacTB pO (a) 

R 	 j" (6) peSOHaHCOB BI:lpal!!eHHeM (3). 

Tono~orJ!:qeCKHe H no~e mnuuosHBHI:le Ce'IeHIDt o6pasoBaHIDt f()(770}, 

t o
w"(780)-B (I270)-MesoHoB B aHHllI'K.JIJl1(l!lommx H Bcex Heyrrpyrmc n:.p
BsaKMoAeitcTBERX npB 6,1 raB/c rrpKBeAeHl:l B Ta6.lIKT.l;e 1. .nOM HsyqaeMllX 

MesoEmlX peSOHaHCOB. POll';ll;a.tCtIlEXCH B rrpOIl.eccax aHHllI'~Im, COCTaBM

eT '" 82, 75 H 53% ~ po.., w"- B fO-MesoHoB COOTBeTCTBeHHO. 
rip 16.1 r38/c I 

- 8 

~ s 
'<! 
:r 
'f 
~T~ 6 

\2 t4 \6 

1,75 

PDc.I. PacrrpeAe~eHllle a@leKTKBHJ:lX MaCC 7T+.--nap B hf> -BSaKMOAei-
C'l'B1DIX rrpH 6.1 raB/c. CMOIIIHaa: KPHBaa: - !flirr Bblpa.lIreHHeM (1), IIyHKTHp
q,oa (2). BHIIISY nORa9aR BRJIa;D; OT W°., pO_ H !O-MeSOHOB. Ha BCTaB
KBX - cImT MaCCOBliX cneKTPOB 7f+J- -KOM6HHarurli B 06~CTH fe> (a) H 
to 	(6) peSOHaHCOB. 

Mw+w-Ir.el 

Ta~ I. 	no~e n Torro~or~eCKBe CeqeHHfl o6pasOBaHRff MesoHHHX 
peSOHaHCOB B Heyrrpyrme H 8.HHHI'RJI.Hl.UlOHHllX np-BSaBMo
Ae~cTBERX npH 6,1 raB/c (M6 ) 

rth Olpol Clolpo I Cl{wO) o luf)a 
Clfo) °altO ) 

3 I ..lio,8 I,r-o.6 I.S±I,O I,S±O,9 I,o±O,7 -
5 3,o±I,2 2,3iI,O 2,7±2,2 I,¢I,5 2,3iI,0 2,o±o,9 

7 4,2±I,2 3,2±I,I I,S±I,3 I,3iI,3 I,¢I.I I,o±o,8 

9 O,¢O,4 O,¢O,4 0,S±0,6 O,s±o,6 - -

9,3i2,I 7 ,Gil ,6 6,¢2,7 5,¢2,2 4,7±I,7 3,o±I,2 

#3 9,I±2,O 7,S±I,6 8,S±3,O 6,3i2,5 3,o±I,3 I,S±I,I 
.. 

Ta6.lIKT.l;a 2. 	no~oe R Tono~or~eCKHe CeqeHRH (M6 ), cpeAHee qHC~O 
H AOJIH rrpoTOHOB OT me pacna,na B HeaHHllI'K.JIJl1(l!lommx n P
BSaHMoAelcTBERX npn 6,1 raB/c 

nch 011.1++ ) <nt.++)NA Olp} O!I.I++)
{lIp) 

0 

• Yo 

3 

5 

7 

3,1 ± 0,4 

1,3 ± 0,3 

O,Io±o,05 

0,23 ± 0,03 

0,37 ± 0,09 

0,32 ± 0,19 

9,56 ± 0.69 

2,17 ± 0,23 

0,10 ± 0,05 

32 ± 5 

60 ± 15 

IDO 

L 

--3 
___ , 

4,5 ± 0,6 

4,2 ± 0,6 0,25 ± 0,04 Il.83 ± 0.75 36 ± 6 

• 

PacrrpeAe~eHIDt no a@leKTKBHllM MaCCaM paS~HllX 3al\MOBIiX KOM6rum

Il.HA ptut_nap, annpoKCllMHpOBaHHHe BI:lpa.lKeHHeM (3), Bso6palKeHl:l sa 

pHc.2. nOCKO~KY B pP-SKCnepBMeHTax rrpB BI:lCOKKX aaeprHaX qaCTO UpH

BO,rurrCH AaHHI:le no ceqeHlLllM AH B orpa.HJ!:qeHHOM qaSOBOM o6'beMe ltj>.....\< 
<0,7+1,0 (rsB/c)2 , ~ cpaBHeHRff C HHMB B HaCTO.filllel pa60Te TB.Kllte on

peAe~eHl:l ceqeHRff D,H- H AO-BS06ap B o6JIacTB Itl'''' \ < I (raB/c)2 

(pBc.26,r): 6'\t\<.l (AH) = 4,o±o,5 M6 , 6ltl~t (A 0) = I,3±o.9 M6 • 

Hs Bcex perHCTpzpyeMHX HSOTOllJ!:qeCRHX COCTOHHKi D, (1232) HaH60

~ee qeTKO Bl!Il\ea CHJ:'HaJl OT A++. Tono~rJ!:qecRlle ceq9HRff H cpe.ItHee 

5 
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-qHCJIO AH B HeaHHlIT'.l'lJlJ'llUIOHRbIX ii. p -B3~UlMOl\eiicTDIDlX, a TaKlK.8 ,ll;O.IDI 

IIpOTOHOB OT me pacna,D;a nplme,ll;eHH B Ta6JI.2. BH,lJ;liO, 'ITO npmJlepHO I/3 

Bcex npOTOHOB B C0611TIDIX C nO. ~ 3 rrpo.l'lCXO,ll;HT OT paclIa,D;a !1 ++ • 

PRC. 2. Pacnpe,ue.ne1:t:l!!e ~

TRBHHX Macc paSJllItIHliX aapa

,nOBllX cocTomnm p±gj ±-KOM6R

~: a) P1i~ 6) pg/(ltpAHI< 
<I (raB/c)2), B) P.1i~ r) P1i
Ut-PAol t:.. I (raB/c)2), on) p1t, 
e) P.1;-. CIIlIOIlll!IA4.l! JIHHIDD.m 

Ha Bcex PRCYRRaX nOKaaaHl1 

peaYJILTaTI1 annpOKC.I!M~ 

axCnepHMeHTaJIhBHX pacnpe,ne

JIeHKli: m.tpallte1:t:l!!8M (3), nyHK

'1'RpOM - BKlla,ll; !l1oaa. 

CBO~CTBO G-HHBaPHaHTHOCTH ti p-B3allMO,ll;e:llcTBffil. ,ll;aeT yIDIKaJl.:bHYID 

B03MOlllHOCTb OneHHT}' lIOJIHOe Ce'leHHe 06pa30BaID:UI A (I232) + X (1232). 

.Il.e~cTBlITeJIl,HO. HeHa6.1IlQ1:\aeMl:le H30TOIImeCKHe COCTO.lIHWl: 6. (A) D R. P 
B3allMo,ueAcTBIDIX BIlpamaIDTCH 'lepe3 Ha6~aeMl:le: 

6 (6-)"
"I' 

6
~r 

(Ai<) (5' 
'f 

e(i:') Z 0' 
~r 

(lI..... ) ' 
0";;" (A+)z !SlOp (ao) i (5""f (c.+) C.p (lI. 0 

), 

OTKY.D:a 

6,,1' (A +6 )': 2 { 6'~r (e.H) + E)'r (ll.0) .. ~.I' LA" )+6,,~ (AI') } . 

6 

Ta6.mru.a 3. 	3RClIepHMeHTaJ1.LHHe ce'leH:llJI (M6 ) Bcex Ha6.1IlQ1:\aeMl:IX lI3o

ClIHHOBiDC COCTO.!'ilil!1t /). It; (I232) B np-B3allMo,ue«cTBIDIX. 

a Taue ,ll;O.IDI pep) OT pacna,ll;a /). (X) 

O(/). 10 O(Kl o6(/).++) 0(/).°) 0(/).++ ) 0(/).0) OIMiS)~~Jm-HHa O(pJ Yo 6(p) Yo 

t3Ha 4,2±0.6 1,7±I,2 0,2±O,2 3,stI,3 19,2±3,7 44±7 2?±nfleHHe 

Bee SKCnepHMeHTaJIbHO onpe,ll;eJIeHHHe ce-qeHHH A (A), rronpaBJIeHHHe 

Ha aeperncTpHpyaVlH9 MO.JJ;!l paClIa,ll;a, lIOJIHOa ce-qeHHe 6: ( '" +li ), a TaK

lKa ,nO.IDI Bcex IIpOTOHOB (aHTHITPOTOHOB) OT ro:: pacrra,ll;a nplme,ltaHH B Tad

.mru.e 3. Cpe,lJ,Hae 'IRCJIO A fA -R306ap. npllXo.wmteeCH Ha O,lJ,HO HeaHHHrR

JlillUfOHHOe COOOTHe, paBHO 

6' (A+~)
<1"1. -> 	 :: = 0,74 ± 0,15 • 

6/4 IVA 	 <5"'A (h\» 

ilOJIY'IeHHoe 	OTHorneHRe Ce'leHffil. 6" CA"): 6~ (4")! 61; (A++) OKa3aJIOC:b 
I' I' f 

6Jm3IDlM K I:2: 3, KOTopoe BIlTeKaeT lI3 upe,ll;IIOJIO.llteHHH 06 lI30BeKTopHOM 

06MeHe B uponeccax 06pa30BaHR.a: /j, -.l'l306ap. 

3HepreTmecKlIe 3aBRCllMOCTH ce'le~ po~eHR.a: pO(770). fO(1270)

l'I A++(1232)-pe30HaHCOB B PP- l'I n.p-B3allMO,ll;eitcTBIDIX R306pazeHH Ha 

pl'lc.3 *) • .Il.aHHHe no BHXO,ll;y 9o-Me30HOB ~eMoHcTp~ -qe~ MHHHMYM 

B paJIoHe Pll.A5 ~ 8 raB/c, pa3,ll;e.1J.llJlllUrl\ ,ltBe 06JIaCTR: 06JIaCT:b MaJlUX 

3HeprIDi., r,ll;e pO po~aeTcfI rrpe:l!l'~eCTBeHHo B aHHlIT'l'!.JI.RTtIDI. l'I o6JIacT.b 

60JI.bIDHX sHeprIDi., r,ll;e cytJ1ecTBemmM CTaHOBHTCJ1 BKJIa,D; HeaHl:l.l'lI'lIJlJ'llUIOH

1illX KaHaJIOB. AnrrpOXCHMaIU!!I 3aBl'lCBMOCTR ce'4eHR.a: 06pa30B8Hllli po -i\Ie

30HOB OT JIa6opaTopaoro HMIIYJIl,ca B pp-a.J:iHltt'RJl.fil.J;IDI: B!1palII.eHllleM rIB1 
A -o.lt~ 

6 ... ((:) . pI\A6 

rrp.l'lBe,ll;eHa Ha Pl'lc.3a rrymtTHpoM. lliTPRX.JIYHI<TIdpHOH .lIl!H:Hel nOKa3aB pac

-qeT [9] no Mo,neJIR CJm.a:HR.a: XBaPROB [ro]. KOTOpa.a: xopomo OnBClmae'l' 

BHXO,n • cneKTpH BeKTop1illX Me30HOB B pp- • pp-B3aBMo,ltelcTBB.a:X npK 

,nOCTaTO'DlO 	BI1COKRX aHaprllJU. CIIJIOIllHa.a: .IllIHHlI :ape,nCTB.BJUieT pacq:eT 110 

*) 	 TO-qKH lIpl'l 22,4 raB/c - ce-qeHRfI, nOJIY"ieHHl16 MeTo~ol [IlK) sa 
YBeJIH"iemlOA B -,3 pa3a CTaTHCTRK6. 
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OUERKA.lI.OJIH 7f -MESOHOB OT PAC:r:IA.nA PE80HAHCOB 

.1LmI orrpe.n;eJleHRZ ~pe~BllX Ce'leHRI pO -:II A++ -peaOHaHCOB 

pacrrpe.n;eJleHIDI 3@>eKTRBBllX MaCC 11"*1- - R pll+ -nap, IIo~eHID:la B BLt

,,) B KaqeCTBe 6f p (au) HCnOJTh30BaJIOCb 3Ha'leHRe 3, I±o, I M6 [IB1. 
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MO.ru$maIum aToA Mo.n;eJll! [II], TIpo.n;BIDKeHRe B 06JIaCTb 60Jlee HR3lOIX 

aHeprRl Tpe6yeT KoppeKTHoro yqeTa BRJIanOB .n;RarpaMM C aHHHr~efi 

KOHCTwryeHTOB. 

1 
H3-3a 60JIbillHX OllR6oK R MaJIOrO qnCJIa TOqeK TPY~O c.n;eJIaTb orrpe

.n;eJleHHOe 3aRJI1!lqeHne 0 nOBe.n;eHRR G iip ( to) • 

BecDMa npoTRBOpeqRBH R ~e no BHXO.n;y .0.++(1232) B PP-B3aHMO
-6-6 
o 0 	 .n;eiCTBHHX (pRc.3B). B paMKaX Mo.n;eJll! KBaPK-rJIKOHHHX CTPYH [121, oc
o 111 
g t:i HOBaHROit Ha lIN -pa3JlOlieHRR [13] R Mo.n;eJll! CTPYHH [14], MODO cpa

..0 ~ ~ BHMTb llliKJlI03RBHHe CeqeHIDI 06pa30BaHlillI .0.++ B PP- R iiP -B3aBMo.n;efi
CIl Eo< 

CTBHHX rrpR o.n;HHaKOBofi 	 3HeprRR. TIoCKOJIbKY rrpR OTHOCHTeJIbHO HeEHCo.; i 
lOIX aHeprRaX B 060HX aTHX npo~eccax .0.++ o6pa3yeTcz B 06JIaCTR ~

§ ! 
o CIl 	 MeHT~ rrpoToHa, BKJJa.n; B ceqeHRe ee 06pa30BaHRZ ~ .n;RarpaMMH, 
o 	 111 

:lI306palieHHHe Ha pRc.4. TIPH aTOM BRJIan OT urunm:;o;p:e:qeclOIX .n;HarpaMM (a)g~ 

§'~ H .n;RarpaMM He.n;opa3BRToro ~ (6) O.n;HHaKOB, :II A616rop(.:\")-CS (6··)=


tt
=()o/(2"')..) ,r.n;e 6"0 . - ceqeHRe o.n;Hofi IUJaHapHoii .n;RarpaMMH (B), a~~ 
1/(2+ X) - BepoZTHOCTb Toro, 'lTO u.u. -.n;RKBaPK nO~THT MOPCKO:lt 

10 I
d 

~ 
U. -KBaPK :II o6paayeT AH ( A - <JlaKTOP nO.n;aBJleHIDI cTpamtoro KBapM). 

TaKlIIM 06pa30M, Mo.n;eJIb [12] rrpe.n;CKa3HBaeT, qTO 5" lb.+<) >~ (t*) • .1LmI 
I' II' 

Q) fa ai KOJlHqeCTBeHHoro CpaBHeHIDI He06xoJJ;RM0 3HaTb Be.JIH"1HHy 6 0 • B HanJeM 
iil 111 8 o Eo< c~ae (50 MOEHO O~eHRTb H3 pa3HOCTH no~ ce'leHHA [31: 

a.~~ 

~ ~ ~ 	 5(f 0- C5" (pp) 6{lip)-6{l\p) =:. 4,0 ± 0,2 M6 
Q) I ~ 	

6 0 5 -4Ii!... Eo<
t:l + = o @ <I Q) Op:.wmMa$i ). ~ 0,3,no~HM A6'(bH 

)::. I,?±o,I M6 , 'ITO corJIacy

~:Ji IaTCZ c 3KCnepHMeHTaJIbHOii o~eHKo:il: 116(6.") I,I±o,6 M6 -it)
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PHC. 6. ,IJ.rd<Pl>Sps~aJ.U.Hb1e CStISHWl 
~+ +(a)- H/(6)-peSOHaHCOB no if;f.

-'---"---'-~ -"

" B ii- P (CIIJIOlllliaJI .llHlWI)- .H pp (IJYliK

~ d,~/dp.£ -paCnpS,ll;aJISHWl THp)-BSaHMO,ll;SnCTBW'lX. )J.ru:!. y,n;06CTBa 
++ T 0wmD. (a)- K P (6)-pSSOHBHCOB 	 CPaBHSHWl pp-,ll;aHH!:iS HOpMHPOBaHll Ha 

nOJIHliS CStISHWl a+ +.H p. B npB nP-B3aHMO,ll;SnCTBRRX 

npH 6,1 raB/c. B3aHMO,ll;sACTBBRX. 


Tao~a 4. C9tIeHHH OOpa30BaHKff sap~eHHRX Tt -Me30ROB B 

n P-BSalIMO,ll;enCTBHRX OT paSJlli'!HRX HCTOtIHID<.oB. 

ITpKBeA9HH TO~RO CTaTHCTHtI9CKHe OillROKH. 
(if ) MO)l,SJIbHO-SaID1CIIMHS SHatIeHWl (CM. TeRT) 

-
HCTOtIHliK 
1i-MeSOROB 

nPin 141 

MI232)+ K (1232) 

pO + WO 

fO(I270) 

p+ + P -
(II; ) 

IL: Bcex JlerKHX 
peSOHaHCOB 

--,-
(11i,(MO ) 

79,2 ± 2,2 

IO,8 ± 1,5 

17,6 ± 3,6 

1,9 ± 0,9 

12,7 ± 2,9 

43,0 ± 5,0 

(17J-(MO ) 

42,4 ± 1,3 

1,5 ± o,~ 
17,6 ± 3,6 

1,9 ± 0,9 

5,5 ± 1,7 

26,5 :t 4,1 

"ITpiIMHe" 
1f -MeSOHhi 36,2 ± 5,4 15,9:t 4,3 

10 

~I 

I 
! 

,ll;eJleHHUX RHTSPBanaX )l,aHHOn nepeMeHHoH, annpoKCHMHPOBaJIRCb BH~SHH

eM (3). 

Ha pl1c.5 np.IIBS)l,SHH d~/d.p:-pacrrpe.I\eJleH.ruI.lVIR pO -Me30HOB .II 

I 
~ 

6++-1130dap 1I:S np -BSBmIlO.I\sficTBRil:, rrpcxlmTHpOBaHHHe 

<1,2 (raB/c)2 aRcnOHeHUHaTlhHOfi SaBI1Cill~OCTb~ 
B OOJ[,lCTH P~ < 

~ 
ITOJIY'1eHHHe 

d~ 
~p; 

napaMeTpU 

'" C. e,.- Sp~ 

HaRJIOHa tro 3,2±0,6 (raB/c)-2 Ii ~4H 
=6,8±I,2 (raB/c)-2 COO'l'BeTcTByroT cJIe.n.y:Iall,l'lM 3Ha'IeHMM <p.,.> n <p~2> 

-<Pr2 > =I/~, <Pr> =I/2fT/f'): 

<\'-r't 0,5o±O,05 faB/c, <p.'> ro = 0,3I±O,06 (r3B/c)2, 

.( 0 )~= 0,34:t0,03 rsB/c, <p2:;:' H = 0,IsiD,03 (raB/c)2.
IT to" 1 e, 

3TH BeJlli'!RHil xopomo COrJIBCymTCR C PP-.I\aHHill~ npl1 7,3 raB/c [IB], 

XOTR B rrOCJIe).lJlltx ,n..,w: AH -H300ap:l OHJIO rro.nyqsHo .I\IJa P"'.l3JllItIIIUX Ha

RJIOHa B d.6/d.p; -pacnpe)l,cJ1SHJIill: 4,3iO,2 (raB/c)-2 npH p2:> 0,2 (r8B/ct
T 

H 7,3±0,5 (raB/c)-2 npl1 p2< 0,2 (I'aB/c)2.
T 

.lJ:M@)cpeHlJ,l1B.l'ililllHl CetIeHIDI d.6/d..~'I. )l,JIf:l 6++ 11 pO DMeCTS C TaKH-

MH JKe pacnpe)l,eJleHHRMH B PP (7,3 rsB/c) HsoopalKeHH lIa pHc.6. Bl1).lJlo, 

"'lTO quPMll OOOHX pacnpe)l,eJleHlill B np- H pP-B3aW>l0)l,elicTBIDIX OJIl1SKI1 

Me]l[,llY coooH • .Ka.K H OlKH)l,aJIOCb. oopaaoB£UlHe fJ.++ -11306ap npoHcxoMT B 

OCHOBHOM Il OOJ18.CTI1 qipBrl>leHTBUI1I1 npoTOHa, B TO Ilper~ " RBit j> -MeSOH 

OOpt:lsyeTcR npeIllllyJl(eCTBeHHO B l~eHTp..'DIbHoii. OOJJaCTH. 

13 TaoJI.4 nplme,n,eHH 3Ha"'leHllf! CetI8al1J.\ 3aIJJlJlIClD{UX 71-M830HOB OT 

... 

~ 

pacna)l,a Bcex H3Y'{eHHllX Il ,ll;a.H.HOM paOOTG PCSOWlHCOlJ. ITPI1 3Tor~ )l,JIR 

+ 
01l.8H:KH CG'l81Urn 06pa30IkUUu:r p- -1,W30HOB c;'-!Wr:J.1IOCb, "'lTO l5(f),('i(r)'6(r1= 

=6 (11;): 6 (l\~)' 66;} r)l,e 7ij, - rrpmllopolfJl.8Hl!lle 71 -M830HH, II 'ITO OOpa30
"I 

BBH~eM .ll.llJTHX, 60JIse pC,lUtHX pe30HBHcoB (K • ~ , ••• ) MOJlUlO lIl)eHe~ 

6pe"<Ih. B 8THX rrpe,n;nOJlOlKeH11..flX )l,OM 3apHlKeHHUX 7J -MeSOHOB OT pacua

.I\a p-. w- • t- , ,t,- H A -pe30HBHCOB COc;TaIJJ1.J1H (5¢6)% , a OTHOUle

HHC 11.(.%-) ~ 2.3i0.5. llanOMIU1M, "<ITO Jl,.'lH Bcex 7J -Me30IIOB :no OT

HOllleHHe R(l'k)= I,87io.oe [41. 

II 
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5. 3A.KJIK.JIIEHl1 

I. B pe3Y~TaTe rrpoBe~eHHoro HCC~e~OBaHKH Ha CTaTHCTHRe 62 C06/M6 

orrpe~e~eHH Ce'leHKH mrn:.mo3HBHoro 06pa30BaH.IDI pO (770)-; W O (780)-; 

to (I270)-1II A'H (I232)-pe30HaHCOB B ~r -B3allIMO~eHCTBIDlX npllI 

6,1 rsn/c: 

6"(1'0) = 9,1 ± 2,0 M6 , 6"(w O) = 8,5 ± 3,0 M6 , 


00.°) = 3,0 ± 1,3 M6 , o (ll.H) = 4,2 ± 0,6 M6 • 


2. IIOKa3aHO, 'ITO ~80% rO-H (,,)0_ B - 55% .f0 -Me30HOB o6pasyroTcJl: B 

aHH l1I'H..ll.m::UWHHl:IX lTpOI.\eccax • 

3. Ha OCHOBaHllIB G-lIIHBaPHaHTHOCTIII 'hp -B3allMo~eil.cTBIDt nOJIY'leHa 

o~eHKa no~oro HHKnIDSHBHOrO Ce'leHKH po~eHKH A + 6 (I232)-lIIso6ap: 

5(.6.+6) = I9,2±3,7 M6 , B cpeltHero 'lRCJ.IB. II (6) B HeaHHHrRJIf.!I:U!

OHHl:IX npoI.\eccax: <\,\..1""> Hi'< = o,7¢o,I5. 

4. 3KcnepllIMeHT~HOe OTHollletme BIDCO~OB 6{4'),6(6;+ y 6(6.....) OKasa

~OCn 6AH3KRM K cOOTHOmeHRID, EUTe~eMY HS rrpe~o~oxeHHJl: 0 ~OMHHH

py!OOleit po;m 1II30BeKTOpHOro o6MeHa B rrpo~eccax o6pasOBaHKH Il -H3Q

6ap. OIJ;eIma pa3HOCTR nOJDlliX RHKJIlOSHBHllX Ce'IeHltit po~eHM A ++ B 

Yip - B iip-B3al/IMO~eHCTBIDlX rrpllI HameH SHeprHllI cormcyeTCJl: C rrpe~CKa

SaHHaM Mo~e;m KBaPK-r~HHl:IX CTpyg. 

5. IIOKa3aHO, 'ITO - 60% sapmKeHHliX 11 -MeSOROB B 'hp -B3a:rtMo~eRCT
BIDlX rrpH 6,1 rsB/c rrpOHCXOMT OT pacn~a ~erKHX (P,Ul) L 6, It ) pe

SOHaHCOB • .nOM rrpOTOHOB :II aHTImpoTOHOB OT pacn~a 6 (1232) III 

~ (1232) COCTaBMeT COOTBeTCTBeHHO (4¢7)% H (27±II)%. 
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6aT~HR 6.6. ~ AP· 
Hay4eH~e npo~eccoa o6paaoaaHHfl peaoHaHcos a 
~~-B3d~MO.Qec:icTBHRX npH HMnYilbCe 12,2 r38/c 

Pl-87-67 

Ha MaTepHall<lX, nony4eHHbiX npH o6nyl.!eHVH1 >KH.QKOBOAOPOAHOH nyabiPbKOeoH Ka
Mepbl 11 niO.QMHJld 11 cenapVIPOBdHHbiM ny4KOM dHTH,Qei1TpOHOB C &.1MnyJlbCOM 12,2 r38/c, 

~ccnegy~TCR npo4eCCbl HHKI1~3~BHoro o6paaoeaHHR p0 /7701-, o> 0 /780/-, f" /1270/
" t\ /1232/-pe30HaHCOB B iip-eaaw<oge~CTBVIRX npH 6,1 raB/c. Co6b1THR iip -eaa
HMO.QeHCTBHH H3BlleKdJlHCb H3 dp -,QdHHbiX C nOMO~b~ 8b1A€11€HHR dHTHnPOTOHQB

cneKTdTOpOB. OpHBOARTCR nollHble H Tononon14eCKHe ce4eHHR L\.++ a HeynpyrHx, a 
TdK>Ke p 0 

,(:)
0 H f 0 BO BCeX Heynpyn1X H dHHHn1IlR41-10HHbiX B3dHMOA€i1CTBHRX. Ha 

OCHOBdHHH CBOi1CTBd 0-HHBdpHdHTHOCTH pedKUHH llp 04€H€HO nOJlHOe C€4€HHe 

a(r\ •A) = 19,2_:!:3,7 M6 ~ <n'\!o >NA= a(I\+A)/'NA (np)= 0,74_:!:0, 15. nony4eHbl 
TdKH<e pacnpe.QeneH~t~R no nonepe4HoMy HMnynbcy VI 6b!CTpoTe p 0

- VI A++ -pe3oHaH
co8. noKa3aHO, 4TO- 60),; 3dPR>t<eHHbiX "-Me30HOB 8 lip -~3dHMOAei:1CT8_VIqX npH 
6,1 r3B/c npOHCXOAAT OT pacnaAa nerKHX pe3oHaHC08: pil, (d, f , !\, !\. . .acnR 
npoTOHOB " aHTHnpoTOHOB OT pacnaga [\ /1232/ " A /1232/ cocTaBnReT cooTBeT
CTBeHHO /44_:!:7 /~ " /27_:!: 11/ i:. nony4eHHble peaynbTaTbl cpaBHHBa~TCR c PP -gaHHbiM~ 

Pa6oTa Bb!nOnHeHa 8 na6opaTOPHH 8biCOK1.1X 3HeprHi:1 fH1RH. 

0penpHHT 06De.aHHeHHOro HHCTHTyTa JUlePffblX HCCJJe.[lOBaHHii. L{y6Ha 1987 

nepeeog O.C.BHHOrpagoeo~ 

Batyunya B.V. et al. 
Study of the Resonance Production in 
np-Jnteractions at 6.1 GeV/c 

Pl-87-67 

Inclusive production of p"(770)-, ,,," (780)-, f" (1270)-, and \ (1232)-re
sonances is studied in interactions at 6.1 GeV/c. The data are from the 
2m HBC "Ludmila" exposed by separated antideuteron beam with 12.2 GeV/c 
momentum. The np -events were extracted from dp -data using the p-spec
tator determination. Total anrl topolo:iical cross sections of 1)",r" ,f'"' and 
;\++ production are presented. Based on the G-in;!ariance of ilp -inter:_ac
tions the total production cross s_ection of (·\•'\) and average(·\/\) 
multiplicity "'ere estim,ted:o(\•·\) = 19.2•3.7 mb,<nv\ 'NA= 0.74·0.15. 
The Pi- and y" -distributions for p(' and \tj.. are also presented. It-is 
shown that about 60~ of charged pions in interactions at 6.1 GeV/c arise 
from the decay of the 1 ight resonances: pJ;. ,r<~ 0, (

0
, ·\, \. The fractions 

of p(p) coming from·\(,\) decay are (44•7) sand (27+11) ', respectively. 
The results obtained are compared with ~p -data and discussed in terms of 
the quark-parton model. 

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