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OxpHMeHKO n.c. H ap. PI - I0389 

Hccnell088HHe KOppenHUHA 11 xapaKTepi!CTHKax IT
0 

-Me30H08, 

ot5p83088HHblX 80 838i!MOlleiCTIIHK IT- -Me30H08 C Slllp8MK 

KCeHOHS npH 3,5 faB/c 

0pa8elleHbi peayn&TaTbi accne.ao!ISHHSI yrno!lbiX H aHepreTa'leCKHX 

pacnpeaeneHKA IT0 -Me30H08, ot5p83088HHblX B peaKUHH ,-+Xe .. IT0 +1T0 +N3 +A', 
N3 -0; 1, npa 3,5 faBle. 06aapyJKeao, 'ITO xoppensmHSI Mell<llY yrnaMR 

aMRCCHH IT0 -Me30H08 H RX aHepraeA KHHeMSTH'IeCXH COOT88TCT!IyeT aMHCCHH 

K3Y'I88Mb1X nROHO!I 8 CTOnKHOBeHHSIX C 8HyTpi1SillepHOA a«MJeKTHBHOl! MHWeHbiO, 

M8CC8 KOTOpOA, no nopSiliXY eenH'IHHbl, C08n8ll8eT C MSCCOA IT -Me30H8. 

.nenaeTCSI BbJBOll,-9 803MOlKROM BnHSIHHH 8TOpH'IHblX 8HYTPHSillepHbiX npOUeCC08 

HS X8p8XTepHCTHKH Hat5niOll8eMblX IT
0 

-Me30H08. 

Pat50T8 BbinOnHeHa 8 na6opaTOpiiH llblCOKi!X aHepraA OHSIH. 

fipeDpBHT OCiW.IUIHeHBOrO BBCTBTYT& a,llepHWX BCCJieJIOII&IIBI • ,llyCiH& 1977 

Okhr imenko L. S. et al · PI - 10389 
Study of Correlations in the Characteristics 
of 1T 0 Mesons Produced in IT- Meson- Xe Nuclei 
Interactions at 3.5 GeV/c 

The results are presented of investigations of the 
angular and energy distributions of IT

0 mesons produced in 
the reaction IT-+Xe .. IT 0 +1T 0 +N 3 +A' at 3.5 GeV/c. It was 
observed that the correlation between the emission angles 
of IT

0 mesons and their energy corresponds kinematically to 
the emission of the pions under investigation in the col­
lisions with intranucleus effective target which mass, by 
the order of magnitude, does not contradict the assumption 
that this is thew meson mass. A conclusion is drawn 
about a possible influence of the secondary intranucleus 
processes on the characteristics of ,a mesons observed. 

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

Preprtnt of the Joint Institute for Nuclear Research. Dubna 1977 

c 1977 06-.el)tiNflNNWil IINC.,.,Y • .JII)flpNW% tiCCAflOOIJGNtlil,lly6HG 
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I. BBE,[(EHHE 

HccneAOBanlle xoppensuuu Me~AY pa3nuqn~MH xapaK· 
TepHCTHKaMH qacTHU, o6pa30BaHHbi.X B CTOnKHOBeHHBX a)l. • 
pOHOB B~COKHX 3HeprHH, BBnBeTCB Cyll{eCTBeHHbiM HCToq· 
HHKOM HHcliOpMaUHH 0 AHHaMHKe CHnLH~X B3aHMOAeHCTBHH 
/uanp., /1/ /. HHTeHCHBHO HJyqaroTCJ,I_ J1 cpaBHHBaroTcs c 
COOTBeTCTBYIOIUHMH TeopeTHqeCKHMH npeACKa3aHHBMH KOp· 
penBUHOHHLie 3cllclleKTbl Me~AY pa3nHqH~MH napaMeTpaMH 
OAHOH. 'ciaCTHULi, a ;a{(lKe KOppenBIUiH . B pacnpeAeneHHBX 
ABYX · H 6onee qacTHU. 0AHaKo OTHOCHTe.nLHO cna6o uccne­

AOBaubi Koppensuuouu~e ssneuus npH cTonK~oBeHHH 6~cT­
pblx qacTHU co c.rioli<a~MH BAepn~MH cTpyx'TypaMH. 3TH 
BBneHHB MOryT COAep~aTL CBeAeHH.i He TOnLKO 0 AHHaMHKe 
npouecca, HO H 0 CTpOeHHH BApa·MHWeHH. HaMH B~DO.hHeH 
UHKn 3KCDepHMeHTanLH~X pa60T DO HJyqeHHIO KOppenBUHH 
Me~AY yrnaMH 3MHCCHH H 3HeprHeH 11° ·Me30HOB H npo­
TOHOB: ucnycKaeMLIX u cTonKuoseausx 11 . ·Me30HOB c BA· 
paMH Kceuoua 12- 4/. 

. + 
llpH HCCneAOBaHHH peaKUHH nepe3apBAKH 11 ·Me30Ha 

C · HM:nynbCOM 2,34 F3B/c Ha BApax KCeHOHa HaMH 6~na 
o6uapy>Keua 3HaquTenLHaJI KonnHMaUHJI 3MHCCHH 11° -Me-
30HOB ''B HHTepsane ue6onLWHx ee yrnoB 121 . KonnuMaUHJI 
KHHe~aTHqeCKH COOTBeTCTByeT CTOnKHOBeHHIO DaAaJOil{ero 
11 +-Me 30Ha c · BHYTPHJIAepuou MHWeHLIO, Macca KoTopou 
npu6nH3HtenLHO COBDaAaeT C MaCCOH DHOHa. 0Ka3anOCL, 
<ITO auanoruqHaJI KOppenJIUHJI Me~AY yrnaMH 3MHCCHH H 
3Heprueu 11° ·Me3oHoB HMeeT MecTo Tax~e B cnyqae 
3MHCCHH OAHHoqu~x 11° ·Me3oHOB B peaKUHH 11- - Xe npu 
3,5 F3B/d3 1. CpeAH B03MO~H~x o6'LJICHeHHH ua6nroAaeMoro 
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I 

XRneHHX HaMH OTMeqanOCb npOXBneHHe MeXaHHlMa O,!{HO· 
nHOHHOrO OOMeHa, OCOOeHHO B CJiyqae peaKUHH o6pa30BaHHX 
ABYX 17 ·MelOHOB B KOHeqHOM COCTOXHBH 131, a TaK>Ke BOJ· 
Mo>Kuoe cymecTsosauHe 17 -Melouos KaK CTPYKTypuwx Jne­
MeHTOB nepH4!epHqecKoii o6nacTH a TOMHblx .11,!\ep I 4/. 

B uacTO.IIJ.Ueii pa6oTe npuseJJ;eHw pe3yn&TaTw auanHla 
yrnOBbiX H lHepreTHqecKHX pacnpeAeJieHHH 17° ·MelOHOB, 
pO>K,l\eHHbiX B peaKUHH 

17- + Xe ~ 17° + 17" + N +A' 
3 /1/ 

npH 3,5 r 3-ll/ c. N3 - qHcno BTOpHqHbJX 3apJI>KeHHbiX qac­
THU, N3 sO;l,A'- OCTaToquoe SApO. 3KcnepHMeHT BbiROnHeH 
npH nOMOJ.UH 180-nHTpoBOH KCeHOHOBOH nylWpbKOBOH Ka­
Mepbl HT34l/,l\anee B Te.KcTe KllK/. 

I I. 3KCIIEPHMEHT 

B pelyn&TaTe npocMOTpa 200 JlbiC. CHHMKOB KllK ow­
no OT06paHO 1067 CJiyqaeB TT- -Xe BlaHMOJJ;eHCTBHH, B 
KOTopwx ua6n~Aanac& He 6onee qeM O,l\Ha BTopuqua.ll Ja­
px>Kenuax qacTHUa H 4 raMMa-KsauTa. 3TH cnyqaH o6o3-
uaqeuw cneJJ;YIOIUHM o6paloM: 

• 17- + Xe ... 4 y + N 3 +A '. /2/ 

B co6wTHXX HlMepxnHCb lHeprHH H yrnbl lMHCCHH 
raMMa-KBaHTOB. MeTO.l\HKa onpeAeneHHJI 3HeprHH raMMa­
KBaHTOB B KllK onHCaHa pauee /5~ 

3aTeM C HCnOJiblOBaHHeM anropHTMOB BbiOOpa OnTH· 
ManbHbiX nap raMMa- KBaHTOB H KOppeKUHH HX lHeprHH /6 / 

6wnH soccTauosneuw Kauanw peaKUHH /2/ c lMHCcHei 
17 °Tt o H 17 °Tf 0 

• Ha puc. 1 .ztauo pacnpeAeneuHe no l<txlleK­
THBHbiM MaC CaM OnTHMaJibHbiX nap raMMa- KBaHTOB ,!{n.ll 
915 co6biTHi THna /2/, BblqHcneuuwx no HlMepeHHbiM 
luaqenHJIM Jneprui raMMa-KsanToB. B Aan&ueiweM MO>KHO 
npHHBTb, qTo BTOpHqHble lapJI>KeHHble qacTHUbl, OCTaHaB­
nHBa~J.UHeCJI B KaMepe, OTHOCXTCX B npeo6na,l\a~ll(eM 6on&· 
WHHCTBe K npOTOHaM. 3TO OlHaqaeT, qTo 3HaqeHH11 KHHe­
THqecKHX lHeprHH TaKHX npOTOHOB laKmoqeHbl B HHTepBane 

4 

;r 

-~ 

.. 

~ 

w,.,. 

N =915 
1,00 

300 

200 

500 mrr ( MaB) 

Puc. 1. Pacnpeoe/leHue c11y~aee e3au.wooeucmeuu 17-+Xe~ 
---4y+ N3 +A' npu 3,5 r3B/c no 3ffoPeKI/IU6HbiM MaccaM 
onmu.wallbHbiX nap za.w.wa- KeaHmoe . 

Ta611u14a 

lJucna N.. BWAeneuuwx Kauanos 17 -- Xe BlaHMOAeicTBHi 
npH 3,5 r3B/c H . ' COO~BeTCTB~ll(He HM 3HaqeHHJI 

l<txlleKTHBHbiX ceqeHHH O 

N 0 

17- + Xe ... 4 y + N 3 +A' 1067 29,8±3,0 
·Tt - + Xe ... 2 17 ° + A ' 146 4,1±0,5 
17- + Xe ... 277° + p + A ' 122 3,4±0,5 

17 - + Xe -+ 2 Tt
0 + 17 

- +A' 322 6,1±0,4 

17- + Xe -+17°~!-'Tf 0 +N 3 +A' 175 4,9±0,5 

-3Aec& N3 = 0; 1 , A' oJuaqaeT ocTaToquoe JIApo. 
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Ek- 30.;. 350 M3B. Cne,Aw BTOPH'IHbiX Jap.JuKeHHbiX qac­

THU, YXO,AB~HX H3 KaMepbl HJIH HCnbiTaBWHX BTOpH'IHble 

B3aHMO,AeHCTBHB, npHnHCaHbl Tl- ·Me30HaM. lionee no,Ap06HO 

MeTO.AH'IeCKHe aonpocw H3nmKeHbl paHee/2 •3 /. 

B llla6AUI.Ie npuae,AeHw 'IHcna co6wTHH Bbi,AeneHHbiX 

KaHaJIOB B3aHMO,AeHCTBHH H COOTBeTCTBYID~e HM 3Ha'le­

HHB 3<WleKTHBHbiX Ce'leHHH. 

Ill. 3KCllEPHMEHTAJihHME PE3YJihTAThl 
H HX OECY)J(,l(EHHE 
,-.1 

I I I .1. PacnpeoeAeHUJI no :Jr/Hjeta!IUBHt.IM ;wacca;w 

Ha puc. 2 npeJJ.cTaaneHbi pacnpe.AeneHH.Il no :li!KPeKTHB­

HbiM MaccaM CHCTeM, COCTOB~HX H3 277°, TT 0 TJ 0 (-+ 2y), a 

TaK:>Ke 4 y, KOTOpble He YJJ.OBJieTBOpBnH YCJIOBHJIN KOppeK­

UHH 
161 • TaM :>Ke .IJ.JIB cpaBHeHHJI H3o6pa:>KeHo aHanorH'IHoe 

pacnpe.neneHHe ,IJ.nJI . .IJ.BYX 17° ·Me30HOB H3 peaKUHH 17- p-+ 

... pu- 11° 11° npu 3,5 F3Bjc11 1. Bee rHcTorpaMMbl oTHop­

MHpoBaHbl Ha O.AHHaKoBoe 'IHcno cnyqaea. Pacnpe.neneHHJI 

no 3<iKIIeKTHBHbiM MaC CaM m 
17

o
17

o nap 17° -Me 30HOB B HC-

cne,IJ.yeMbiX 11-- Xe B3aHMOJJ.eiicTBH.RX H B peaKUHH 11 -p 
npH 3,5 F:JB/c He pa3JIH'iaiDTCJI Me:>KJJ.Y co6o8 B npe,Aenax 

OWH60K, nO'ITH BO BCeM HHTepoane 3Ha'leHHH mTI~o. Pac­

XO:>K,IJ.eHHe npH m 17o 17 o ~1300 M3B Mo:>KeT 6b1Tb Bb13BaHo 

BnHJIHHeM cllepMHeBcKoro .IJ.BH:>KeHHJJ BHYTPHJIJJ.epHbiX HYK­

JIOHOB, B CTOJIKHOBeHHH C KOTOpbiMH npOH30WJIO o6pa30BaHHe 

.ABYX TT
0 

-Me30HOB. He Ha6niD.naeTc.R, npH JJ.OCTHrHyToii TO'I­

HOCTH 3KCnepHMeHTa, po)K.IJ.eHHK pe30HaHCHbiX COCTOBHHH, 

pacna,IJ.a~HXC.R Ha 211° HnH "~~(-.. 2y). 

111.2. 3Hepzellu'lecKue pacnpeoeAeHUJI 

Ha puc. 3 npuae.neHbl pacnpeJJ.eneHHJI co6wTHH 11- -Xe 
B3aHMO,UeHCTBHH npH 3,5 F:JB/c THDa /1/ no DOJIHOH 3Hep­

rHH .II.BYX rr
0

- Me 30HOB E217o B co6wTH.JIX c ~,.(), N 3 -1 stop , 

T.e. KOrJJ.a BTOpB'IHas 3aps:>KeHHas qacraua ocTaHaanaaa­

ercs B KaMepe /3TO, B OCHOBHOM, npOTOHbl/ H N
3

.1esc 

6 

N ~--~--- ---
(•;.) 

I I 
- Jf"1f• N=590 

i 
-- 1f"'( N= 175 

: f -- H N=36 20 
i i - -; -- x·n· N = '6' f . . I ., ~ 

' 
I 

:~ : : ; : L ~ 71• .. p .. nt.p+:r"+n 

) 

t I L ! ~ • 
; ; ; i : ~ p_, =3.5 f98 I c 
,,,,_., '. , f 

1: rutnl: 1 
10 t • 

0 I It t 

a 500 1(}fXJ 1500 m(M~) 

Puc. 2. PacnpeoeAeKue cAy'laee B3aUMooeiic•euu 11- + Xe ... 
-+ 4 y + N3 +A' no :JfjtpeKI/fUBHt.IM ;wacca;w; -- - oeyx 
11" - Me30HOB, -- 11° U 7J0

- Me30H06 (1f~-+ 2 y ) 
'leiiW.pex ZQMMQ- K6QH11f06, He YOOBAe11fBOPJIIOJIIUX YCAOBUJIM 
KoppeKl/UU 16/ /tJoHoewe cAyttau/. llpueeoeNo 11faKJKe pac­
npeoeAeHue no :JtJtjeK,UBHt.IM Macca;w nap 11°· Me3oHoe U3 
peaKijUU 17- + p -+ 17-p U

0
TT

0 npu 3,5 F3B/c. ruc•o­
ZpaMMt.l 63QUMHO 01/lHOpMUpoBaHt.l. 

T .e. KOr,IJ.a BTOpH'IHa.S 3apJI>KCHHa.R 'laCTH&a YXO,IJ.HT H3 Ka­

Mepbl HJIH HCnbiTbiBaeT B3aHMO,IJ.eHCTBHe /B ~ 80~ cnyqaea 

3TO 17- ·Me30HW/. racTorpaMMbl B3aHMHO OTHOpMHpOBaHbl. 

Mo>KHO 3aMeTHTb, 'ITo MaKCHMYM a pacnpe.zteneHHH cy­

~ecTaeHHO CMetQaeTC.R B CTOpOHY MCHbWHX 3Ha'leHHH 3Hep­

rHii, DO Mepe yBeJIH'ICHH.I 'IHCJia 'laCTHU H HX 3HeprHH. 

BH.ztHo TaK>Ke, 'ITO B cnyqae B3aHMo.zteiicraai runa "-+Xe ... 
... 277° + N3 +A' (N 3 = 0) Bbl.llen.JieTc.R MaKCHMYM a paiioHe 

~17o- 3000 M3B, yKa3wBaiDmH8 Ha 3Ha'IHTenbHOe npeo6-

na.naHae peaxuaa Ha KBa3BcBo6o.ztHOM npoToHe .RJlpa xce­
HOHa: 

11 + p( Xe) ... 211° + n . /3/ 
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N 
(•f.) 

20 

___.1 

10 

r-·-·-.J 
i 
i 
i 

7"•Xe-211.+Nch ~A' 

Nch=O 

f-: 
fstop 
fesc 

p =35 f9B/c ,-
T 

r-J l ~·-
II 

L._._.il 
I 
I 
I 

I! ,.---, ~ 
j~ L--

j~4-L 

I 

Lr 
L___ 

t-·-11 
i --, 
i i L._.J 

i 
L._._ 

t=! I 0 I I 1 

0 f()(lJ 2fXXJ .J(J]{) E/;e ( M 9 B } 

Puc .. 3. PacnpeoeAeHue cAy .. aee e3auMooeucmeuu 17-+Xe-+ 
-+ 217°+N3 +A' npu 3,5 F3B/c no CYMMapHoii 3Hepzuu oeyx 
17°-Me3oHoe. 06o3Ha .. eHUJI Ha pucyHKe. · rucmozpaMMbl 
63QUMHO OIIIHOpMUP06QHbl. 

AHanOrJiqHblif BbiBO)J; 6bln HaMH C.D;enaH npH H3yqeHHH. peaK~ 
IJ;11H nepe 3aPJI.D;KH 17 + -Me 30HOB Ha JI.D;pax KCeHOH~ npH 

· I'll 2,34 F3B/c. ·. 

I I I.3. ,l(eyMepHbJe pacnpeoe.IJeHuJI 17° - Me3oHoe 
no yzAaM 3Muccuu u 3HepzuJIM 

Ha puc. 4 npHBe.D;eHbl .D;BYXMepHble pacnpe.D;eneHHJI17° -

Me30HOB H3 peaKIJ;HH /1/ flO 3HeprHJIM H yrnaM HX 3MHCCHH. 

8 

60 IOtJI 2tJID 

···x·-•··r•("'cJ.•OJ 
N•"' 

-· . -~ 0 ••• .._ 

a/ 

31/fJ £.~( M9B) 

••x• .r.r •f"'cJ.•Ifl., 
N-m 
6'+P•1f'•n 

p·l5faB/c I 6/ .. 

1f"•X• ·•··r•ffllch•l•cJ 
N•Jll 

(M9B) 

6/ 

DXI £1-~·(M9B) 

Puc. 4 /a,6,e/. ,l(eyxMepHbJe pacnpeoe.AeHUJI 17° ·Me3oHo6 
U3 peaKijUU 17- +Xe-+217°+N3 +A'(N~-0; l) npu 3,5 F3B/c 
no yzAy 3Muccuu S 17o u noAHOU 3Hepzuu E 17o. Pacnpe­
oeAeHUJI Ha pucyHKQX 0111HOCJIIIICJI K pa3AU .. HfiiM .. UCAaM 
N3 emopu .. HbiX 3apJIJKeHHbJX .. acmu&~. Yxa3aHt.l KUHeMa­
mu .. ecKue KpuebJe, coomeemcme!JOfiiUe peaK&~UU nepe3apJio· 
KU 17-+p ~ 17° + n u 17-+17 -+17° +17° npu 3,5 F3B/c. 
KJ'ecmaMu o6o3Ha .. eHt.l cpeoHue 3Ha .. eHUJI yzAo6 3Muccuu 
" - Me3oHoe OAR UH11epea.11oe 3Hepzuu, OllfMe .. eHHt.IX no 
ocu Erro . Ilo ocu e17o U306paJK€Hbt y KpeC1fl06 3Ha .. eHUJI 
oucnepcuu yzAoewx pacnpeoeAeHuii 17°- Me3oHoe e <)aHHOM 
UHIIfepeaAe 3Ha .. eHuii E 0 • 

77 
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Pacnpe,AeneuuJI ,AaHLI OT,AenLHO B I<naccax co6LITHii c 
N 3 -0 /4a/ , N 3 -lstop/46/ H N3 -les«/4e/.Ha pucyui<ax 
HaHeCeHLI I<HHeMaTH'IeCI<He I<pHBLie, COOTBeTCTBYIOUUie pe­
ai<UHH nepe JapJI.AI<H 17- + P -+ 17 ° + n , a Tai<)I(e pacceJiuuro 
17- +17 +-+ 17° + 17 ° npu 3,5 F3B/c. OueueuLI cpe,Auue Juaqe­
HHJI u .AHcnepcuu pacnpe,AeiJ:euuii yrnos 3Muccuu 17° -MeJo­
uos ,AnJI yi<a3aHHLIX 3HepreTH'IeCI<HX HHTepBanoB. ~aHHaJI 
uu<lJopMaUHJI npe,AcTasneua ua pucyui<ax B BH.Ae 6onLwux 
I<pecToB. Mo)I(HO JaMeTHTL, 'ITO cpeAHHe 3Ha'lenuJI yrnos 
3Muccuu rr

0 --MeJouos Y.AHBHTenLHLIM o6pa3oM pacnonara­
IOTCJI B,AOnL I<HHeMa TH'IeCI<OH I<pHBOH, COOTBeTCTBYIOIUeii 
peai<UHH J!_;- +17+ -+17°+17° , B WHpOI<OM HHTepsane 3Ha'leHHH 
3Hepruil 1f0 

-MeJouos, E17° = 5007- 3500 M3B. Auanoruq­
HaJI I<apTuua ua6nro,AanacL naMa npu uccne.Aosauuu I<BaJu-
cso6o.AHLIX 17 - Xe BJaHMO.AeiicTBuii, conpoBO)I(,Aasw~xcJI 
3Muccueii O.AHHO:'fHLIX 17° -MeJOHOB npu 2,34 u 3,5 F3B/c 2- 4( 

Cne,AyeT, O,AHai<O, OTMeTHTL, 'ITO O,AHH H TOT )l(e xapai<Tep 
I<OppenJIUHH Me)I(,Ay yrnaMH 3MHCCHH H 3Heprueii 17° -MeJo­
HOB, o6pa30BaHHLIX B 17 -Xe B3aHMO,AeHCTBHJIX, B I<OTOPLIX 
B I<OHe'IHOM 'COCTOJiiiHH ila6nro,AaeTCJI O,AHa, .ABe HnH )l(e TpH 
'laCTHULI, MO)I(eT yi<a3LIBaTL ua CYIUeCTBeHHYIO ponL BTO­
PH'IHLIX suyTpHJI,AepuLix npoueccoa, ,Aa)l(e B cnyqae I<BaJu­
CB060.AHLIX CTOni<HOBeHHH, npOHCXO.AJilUHX B nepu<lJepH'IeCI<OH 
o6naCTH JI,Apa- MHWeHH /B/. 3TOT BLIBO,A fiO,ATBep)I(,AaeT TaJ<)I(e 
HanH'IHe B Hly'laeMLIX C06LITHJIX npoTOHOB CO 3Ha'leHHJIMH 
3Hepruii H yrnOB 3MHCCHH, He,AOfiYCTHMLIMH C TO'II<H 3peHHJI 
I<HHeMaTHI<H cso60.AHLIX nuon~lfyi<nonuLix CTOni<uoseuuii. Go­
nee onpe,AenenuLiii BLIBO.A o I<onuqecyseuuoii oueui<e BnHJIHHJI 
BTopuquoro BHYTPHJI.Aepuoro pacceJiuuJI li nornoiUeHHJI MO)I(­
uo C,AenaTL, HCnOnLlY:JI, HanpHMep, COOTBeTCTBYIOIUHe pac-

'leTLI no MO.Aenu Mnoroi<paTuoro .AH<lJpai<uuouuoro pacceJI­
HHJI rnay6epa19/. 
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