
C006.8HMR 
06h8·AMH8HHOrO 

MHCTMTYTa 
RABPHWX 

MCC18AOB8HMI 

AYGHa 

,t 

Pl-82-507 

A.A6AHBaJIHeB*, K.BeiiiJIHy**, c.rpYHa**, 
A.n.HepycaJIHMOB, ~.KoTopo6aii**, B.H.Mopo3, 
A.B .HHKHTHH, .[\ .llaHTea** , ·s .H.lletieHoa, ~IO .A .Tpo.aH 

HHKJ1103HBHOE OBP A30BAHHE n· -ME30HOB 

B np -B3AHMO.[\EHCTBHHX nPH Pn =(1+5) r3B/c 

* fleHHHa6aACKHH rocyAapCTBeHH~H neAarorH4eCKHH 
HHCTHTYT HM.C.M.KHpoaa, fleHHHa6aA, CCCP. 
**6yxapecTCKHH yHHBepcHTeT, 6yxapecT, CPP. 

1982 



1. ITpH aHanH3e npo~eccoB, npoHcxo~HmHx npH H~po
H~epHblX H HYKflOH-H~epHblX CTOflKHOBeHHHX, He06XO~HMhl 

3KcnepHMeHTanbHble ~aHHble no HeynpyrHM NN-B3aHMO~eu

CTBHHM B WHPOKOM HHTepBane nepBH~HblX 3HeprHH. B HaCTO
HmeH pa60Te npe~CTaBneHbl XapaKTepHCTHKH HHKflffi3HBHOrO 
o6pa30BaHHH rr--Me30HOB B np-B3aHMO~eHCTBHHX B 3aBH
CHMOCTH OT HMnynbCa HaneTaiDmHX HeHTPOHOB B HHTepBane 
(1~5) r3B/c.qaCTb pegynbTaTOB 6blna ony6nHKOBaHa 
paHee 111 . ~lbl TaK:>Ke npHBneKaeM MH cpaBHeHHH pe3ynbTa-
Tbl pa60T /S,g/ no HCCne~OBaHHffi pn-B3aHMO~eHCTBHH 
npH HMnynbCaX npOTOHOB 11,6 H 19,2 r3B/C,BblnOnHeHHblX 
C nOMOmbiD ~eHTepHeBblX ny3blPbKOBblX KaMep. 

2. 3KcnepHMeHTanbHblH MaTepHan 6hln nony~eH npH o6-
ny~eHHH 1-MeTpoBOH Bo~opo~HOH KaMepbl TIB3 OHHH 121 ny~-
KOM MOHOXpOMaTH~eCKHX HefiTpOHOB C ~p/p-::. 3% 131. 

ITpH HMnynbcax Pn= 1,25; 1,73 H 2,23 r3B/c rr
Me30Hbl po~amTcH B 3-ny~eBblX 3Be3~ax, a npH Pn- 3,83 
H 5,10 r3B/c - B 3-, 5- H 7-ny~eBblX 3Be3~ax, ce~eHHH 
06pa30BaHHH KOTOPblX onpe~eneHbl HaMH B pa6oTe /4/. 3aMe-
THM, '!TU ll.(JH ('n• .i.,2S !::~o/t.: lJUJ~t,L.~eHHe n -Me.:>UHUt:> 

H~eT HCKflffi~HTenbHO ~epe3 3KCKflffi3HBHblH KaHan np~pprr-. 
H3 pa60Tbl 141 BH~HO, ~TO BKna~ 7-ny~eBblX 3Be3~ He3Ha

~HTeneH. Bee OTPH~aTeflbHble ~aCTH~N C~HTanHCb rr--Me3o
HaMH. ITpHMeCb OTPH~aTenbHblX CTpaHHblX ~aCTH~ COCTaB
nHeT MeHbWe 1%. ITOTepH H3-3a HeH3MepHMblX TpeKOB no 
OTHOWeHHffi K nonHOMY ~Hcny po:>K~eHHblX rr--Me30HOB -
OKOflO 1% npH BCeX nepBH~HblX 3HeprHHX. 

Bcne~CTBHe H30TOnHqecKOH CHMMeTpHH np -B3aHMO~efi
CTBHH npe~CTaBneHHblH 3KCnepHMeHTaflbHblH MaTepHan nog
BOnHeT nony~HTb xapaKTepHCTHKH rr- -Me30HOB B np- H 
p n -CTOflKHOBeHHHX. B CHCTeMe ~eHTpa Mace np-B3aHMO
~eHCTBHH HMnynbCHble pacnpe~eneHHH rr+- H rr--Me30HOB 
~on:>KHbl coBna~aTb Me~y co6ofl,a YfnOBble pacnpe~eneHHH 
rr-Me30HOB - C pacnpe~eneHHHMH rr -Me30HOB,3epKanbHO 
OTpa:>KeHH~H OTHOCHTenbHO nnOCKOCTH, nepneH~HKynHpHOH 
HanpaBneHHffi nepBH~HOrO Hef!TpOHa. TaKHM 06pa30M, nony
~HB 3KCnepHMeHTanbHble ~aHHble no po~eHHffi rr--Me30HOB 
BQ B3aHMO~eHCTBHHX HaneTaiDmHx HeHTPOHOB C npOTOHOM
MHWeHbffi, Mbl HMeeM, C TO~HOCTbffi ~0 cnpaBe~HBOC~H H30-
TOnH~eCKOH HHBapHaHTHOCTH, ~aHHble no po~eHHffi rr--Me30-
HOB B np- H pn -B3aHMO~eHCTBH.RX. Cpe~HHe MHO:>KeCTBeHHOC
'ln rr +- H rr- -Me30HOB B np -B3aHMO~eHCTB"H.RX -o~HaK'OBbl. 
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PHc.2. 3aBHCHMOCTb cpe,IJ;Heti MHo

~eCTBeHHOCTH 1T-~Me30HOB OT HM

nyJibCa na,D;aro~ero HeHTpOHa. 

r.rte X- qacTHl.U>l, OTJIHqHhle OT " -Me30HOB, npH yKa-
3aHHh1X Bhlllie HMnYJlbCaX OblJlO 06pa60TaHO OKOJIO 60 TblCRq 
3- H 5-JiyqeBblX 3B93,I:t. MeTO.z:tHqeCKHS BOnpOCbl paCCMOT
peHbl B pa6oTax15-71. 

3. Ha PHC.1 npe.z:tCTaBJISHhl HHKJIID3HBHble ceqeHHR o6-
pa30BaHHR 1T--Me30HOB, B~HCJlSHHble no ~OpMyJie 

a 
11

_ • I ·ni ai , 

I'.z:te n i - qHCJlO IT -Me30HOB B ,rtaHHO:A TOnOJIOI'HH 1 a. -

TononorHqecKoe ceqeHHe /i • 1,3,5,7/. AaHHhle npH 
1 

11,6 rsBjc B3RTh1 H3 pa60Tb1181• a npH 19,2 rsB/c - H3 
pa60Th119 · Ha PHC.2 nOKa3aHa 3aBHCHMOCTb OT HMnyJibCa 
HaJieTaiD~SI'O HS:ATpOHa cpe.z:tHe:A MHO~SCTBSHHOCTH 1T--Me-
30HOB, Onpe,z:teJISHHO:A KaK 

<n - > 
IT 

r.rte a ~:t - non Hoe ceqeHHe np -s3aHMO.rte:AcTBH:A. 
Ha PHC.3 npe.z:tcTasneHhl yrnoshle pacnpe.z:teneHHR " 

M930HOB B C.U.M. peaKUHH. 3.z:teCb H B ,I:taJlbHe:AooeM O,I:tHO
M9PHh19 pacnpe,z:teJieHHR HOpMHpOBaHbl Ha 1. llyHKTHpHble JIH
HHH B93,I:te npoBe.z:teHhl OT PYKH. 8 Ta6JI.1 npHBe,rteHbl 
qHCJ19HHb1e 3HaqeHHH B9JIHqHH a TT-, <n 11 - > H K03~~HUH-
9HTb1 acHMMeTpHH yrnoBh1X pacnpe.z:teneHH:A 

A=(F-B)/(F +B), 

r.rte F - qHcno 
B .rtJIR cos*O<O. 

"- -Me30HOB, .rtJIH KOTOPh1X cos*(J > 0 , a 
Ha pHc.4,5 H 6 npe.z:tCTaBJI9Hh1 O,I:tHOMep-

2 

.... 

Pn, ThB/c 

I,25;t0,03 

I,7Sj:0,05 

2,23;t0,07 

3,83;tO,I2 

5,IO;t0,I7 

II,GO 

I9,20;t0,20 

I .. 
f 
:J 
u 
0 

~ 

Ha pHc.8 

Ta6nHu;a I 

6"np-.~-+X, MO < rL.x-) A. 

I,45;t0,06 

4,IO;tO,IO 

8,70;t0,30 

IG,44;t0,5I 

2I,OO;t0,53 

28,78;t0,42 

48,92;t0,8I 

0,040;t0,002 0,082;t0,037 

O,IOO;t0,008 -0,008;t0,0I8 

0,2IO;t0,007 
'· 

0,072;tO,OI7 
'' 

0,390;tO,OI2 () s O,I59;tO,OI2 
r'. g 

0. 500;t0. 013 . ~...,.. O,I7G;tO,OI5 

0, 7IO;t0,032 
I·'', It 

O,I45;t0,007 

I,I30;t0,053 O,I50;t0,020 

J PHc. 3. YrnoBbJe pacnpe,D;eneHHH "- -

'IIIII Me30HOB B c.u;.M. peaKJJ;HH np-o17- +X. 

Hhle pacnpe.z:teneHHR no P~ 
P: 1 H P* COOTBSTCTBSHHO 
B c.u.M. peaKUHH B OTHOCH
T9JlbHb1X e.rtHHHuax. MaKcHMYMhl 
,!Jc:i<..:ll,!Jt::,U.t::Jlt::HHM 1 .:>a .ri(.n.i&iV"-ic 

HHeM CJiyqaR Pn-.1,25 r3B/c, 
B OCHOBHOM COBna.z:taiDT. Cpe.z:t
HHe 3HaqeHHR 3THX pacnpe.z:tene
HH:A, npHBe.z:teHHb19 B Ta6JI.2 
H noKa3aHHb19 Ha pHc.7, paCTYT 
ga cqeT ysenHqeHHR BKJia.rta 
ooJibOOHX 3HaqeHH:A paccMaTpH
saeMblX HSJlHqHH C YB9JlHq9HH9M 
HMnYJibCa HaJieTaiD~HX He:ATpO-
HOB. 

npHBe.rteHhl pacnpe.z:teneHHR no oblcTpOTe 

y. ~ ln[(E + P 11 )/(E-P 1 )), 

r.rte E H PM - nonHaR 3HeprHR H npo,rtOJibHh1:A HMnYJibC 
"- -Me3oHa. MaKCHMYMhl pacnpe.z:teJieHH:A C.rtBHI'aiDTCR snpa
so C yseJIHqeHH9M HMnyJibCa HaJieTaiD~ero He:ATpOHa. Ha 
pHc.9 npHBe.rteHh1 pacnpe.z:teneHHH no KBa.z:tpaTy nonepeq
Horo HMrlyJibCa 1T--Me30HOB B OTHOCHT9JlbHh1X e.z:tHHHUaX. 

HaoniD.rtaeTCR HeKoTopoe coJIH~eHHe pacnpe.z:teJieHH:A c 
pocTOM HMnYJibCa na.rtaiD~ero He:ATpoHa. 
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4. B Ta6n. 3,4,5,6 H 7 TIPHBe~eH~ ~ByXMepH~e pacnpe
~eneHH.fl 77-'-MeSOHOB B 3aBHCHMOCTH OT P J.. H 6~CTpOT~ y 
B na6opaTOpHoa CHCTeMe. B Ta6nH~aX CTpenKaMH yKa3aH~ 
BenHqHH~ 6~cTpOT npoToHa-MHmeHH YMH HaneTaro~ero HeaT
poHaYn npH ~aHHOM HMnYnbce HeaTpOHa. 

~n.fl nonyqeHH.fl ~aHH~x o pn -BsaHMo~eacTBH.fiX Heo6xo
~HMO npOH3BeCTH Bpa~eHHe Ta6nH~ Ha.18Q 0 OTHOCHTenbHO 
6~CTPOT~ CHCTe~ ~eHTpa Mace, KOTOpa.fl onpe~en.fleTC.fl 
KaKYn~· 3Bes~oqKaMH Ha Ta6nH~ax noMeqeH~ qHcna sKc
nepHMeHTanbHO Ha6nro~eHH~ 11- -Me30HOB, CKOppeKTHPOBaH
H~e Ha noTepH HeHsMepH~x cnyqaeB. 

llpe~cTaBneHH~e B Ta6nH~ax ~aHH~e 6y~yT nonesH~ 
~.fl Henocpe~CTBeHHOrO cpaBHeHH.fl 3KCnepHMeHTanbH~X xa
paKTepHCTHK 17--MesoHOB B NN- H .fi,IU>O-.fl~epH~x B3aHMO
~eacTBH.fiX. C ~pyroa CTOpOH~, TaKa.fl HH~OpMa~H.fl Heo6-
XO~HMa ~.fl TeOpeTHqeCKHX pacqeTOB B PaMKaX KaCKa~H~X 
MO~enea, npe~cKa3aHHa MO~enH KOrepe~THOa Tpy6KH H T.~. 
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MH 6naro~apHM A.n.racnapHHa 3a none3H~e o6cy~eHHH, 
H.A.TiepBywHHY H H.H.3a~UeBy 3a TIOMOmb B TIO~rOTOBKe 
MaTepHana , K neqaTH. 
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PyKOTIHC? TIOCTYTIHna B H3~aTenbCKH~ OT~en 
1 H~nH 1982 ro~a. 

A6AHaamtea A. H AP· MHKilt03HaHoe oopaaoBBHHe .. --Me30HOa 
B np -a3aHMOAeHCTaHAX ni)M P 

0 
•/1 + 5/ r38/c 

P1-82-507 

npeACTaaneHW AaHHwe no HHKilt03HaHOMY 00p8IOBBHH~ ,.--MeiOHOB npH HMnynbCe • 
pD •1,25; 1,73;2,23;3,83 H 5,10 r38/c. 3KcnepHMBHTan~HwH MBTBpMan nony4eH 
C nO~bO 1-MeTpoaoi1 BOAOpQAHOH ny3WpbKOBOH KaMepw, 3KCnOHMpoBaHHOH a ny4Ke 
MOHOXpoMaTM4eCKMX HBHTPOHOB C ~p/p : 3%. npeACTBBnBHHWe A8HHWe none3HW 
AnA HenoCpeACTaeHHOrO cpaaHeHHA 3KCnepMMeHT8nbHWX xapaKTBPMCTMK ,.--Me30HOa 
B NN- M AApo- AAepHWX B38HMOAeHCTaHAX. 

Pa6oTa awnonHeHa a na6opaTopHH awcoKHX 3HeprMi1 OM~M. 

C~ HHe 06~ AHH HHOrO HHCTHTyTa RA PHWX HccneAOS HH " AY6Ha 1982 

Abdival lev A. et al. Inclusive Production of ,.-~Mesons P1-82-507 
in up-Interactions at P0 .. (1t5) GeV/c 

Data on the production of ,.--mesons in np -interactions at P0 =1.25; 1.73 
2.23 ; 3.83 and 5.10 GeV/c neutron momenta are presented. The experimental 
data have been obtained by irradiating the one-meter hydrogen bubble chamber 
with a monochromatic neutron beam with ~/p ,.3% . 60000 of 3- and S-prong 
stars were processed. The data presented are useful to compare directly 
experimental characteristics of ,.--mesons in NN- and AA-interactions . 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1982 
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