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CnoeHHeKHii E. H np. P2 - 10902 

Paeee~HHe e nepe3ap~nKoii rr+-Me30HOB Ha ~npax KeeHoHa 

npH 2,34 faBle 

BbinonHeH paeqeT I!H$$epeHuHanbHoro a$$eKTHBHoro eeqeHHR npoueeea 
nepe3ap~I!KH rr+-Me30HOB Ha ~npaX KeeHOH8 npH 2,39 faBle B p8MK8X MO
nenH MHoroKpaTHoro IIH$paKUHOHHoro paeee~HH~. Pe3ynbTaThi paeqeTa epae
HHBBJOTCR e aKenepHMeHTanbHO nonyqeHHblM paenpeneneHHeM rr0 -Me30HOB 
H3 peaKUHH 3ap~IIOBOrO 06MeHa rr+-Me30HOB H8 ~11pax KeeHOHa npH 
2,34 faBle. CaenaH ebmon o TOM, qTo Moaenb, no KpaiiHell Mepe npH eae
naHHbiX npeanonoll<eHH~X, He onHebieaeT Ha6nJOaaeMoll aKenepHMeHTanbHO 

3HaqHTenbHOH KOnnHMBUHH rr 0 -Me30HOB 6 HHTepeane He6onbWHX yrnOB 

aMHeeHH, 

Pa6oTa BbinOnHeHa e Jla6oparopHH BbieoKHX aHeprHll OVIHI-1. 
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Sl'owit\ski B. et al. 

The Charge Exchange ,· -Xenon Scattering 
at 2.34 GeV/c 

Estimation of the differential cross-section of 
charge exchange process on the Xenon nuclei at 2.39 GeV/c 
has been done using the diffraction multiple scattering 
model. The theoretical results are compared with corres
ponding experimental data concerning the ,c-angular 
distribution in rr+-Xenon charge exchange process at 
2.34 GeV/c. It can be stated that,in the frame of the 

,approximation used, the model does not explain the observ
ed ~-meson collimation in small interval of their emis
sion angles. 

I 

The investigation has been performed at the 
Laboratory of High Energies, JINR. 
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1. BBE,l(EHHE 

UenLro uacToBme~ pa6oTM BBnBeTCB auanu3 yrnoBoro 

pacnpe.n.eneHHB rr0 -Me30HOB 83 B3aHMO.!J.C~CTBH~ rr+-Me3o

HOB C HMDYJibCOM 2,34 T3B/c C B,!J.paMH KCCHOHa, Be.n.ymux 

K 3MHCCHH 77° -Me 30HOB H UpOTOHOB B KOHC'IHOM COCTOBHHH. 

Pauee aaMu 6wno o6uapy:>KeHo /l/, 'ITO .ll.BYXMepuoe pacnpe

,!J.CJICHHC DO yrny 3MHCCHH H DOJIHO~ 3HeprHH TT
0

-MC30HOB 

DpOBBJIBeT KOJIJIHMaUHID, COOTBCTCTBYIDIUYID KHHeMaTHKe 

3MHCCHH H3y'laCMhlX HC~TpanbHhlX DHOHOB B CTOJIKHO

BCHHBX na.n.aromux rr+-Me30HOB C BHyTpHB,!J.epHO~ MHlllCHbiD, 

3<l><l>eKTHBHaB Macca KOTopo~ 6nu3Ka Macce nuoua. Auano

ruquoe BBneuue ua6mo.IlaeTcB TaK:>Ke u B rr-=-xe B3aHMo.n.eiicT

BHBX UpH 3,5 T3B/c12!oKa3aJIOCb, 'ITO DOJIHOe 3<l><t>eKTHBHOe 

ceqeuue KaHana peaKuuu 

rr + + Xe .... rr 0 + p + A ' 

npu 2,34 T3B/c a = /3,05±0,75/ M6, cornacyeTCB c non

HbiM CC'ICHHCM peaKUHH nepe3apB.!J.KH 

7T + p -> 77° + n 

npu 2,39 T3B/c 13/ a = /0,60±0,03/ M6, ecnu yqecTL, 'ITO 

B,!J.pO KCCHOHa 3KBHBaneHTHO npu 3TOM DBTH KBa3HCB060.!J.

HbiM HyKnouaM I 41 . Ilpu o6cy:>K.n.euuu Bonpoca o npupo.n.e 

Ha6nro.n.aeMO~ KOJIJIHMaUHH B 3MHCCHH rr
0 

-MC30HOB, HaMH 

yKa3MBaJIOCb Ha HC06XO,!J.HMOCTb H3Y'ICHHB CJIO:>KHhlX npo

UCCCOB nepepacceBHHB u nornoJ.UeHHB BHYTPH B.n.pa. B ua

cToBme~ pa6oTe BhlUOJIHCH 'IHCJICHHhl~ paC'ICT .!J.H<l><t>epeH

uuanLuoro 3<l><t>eKTHBHoro ce'leHHB npouecca nepe3apB.!J.KH 
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rr+-Me30HOB ua H.IJ.pax xceuoua npu 2,39 F3B/c. PacqeT 
npooe.n.eu B paMKax Teopuu MHoroxpaTuoro .n.utllpaxuuouuoro 
pacceHHHJI rnay6epa /S,fil,pe3ynLTaTbi paC"'eTa cpaBHHBa
IOTCJI C 3KCITepHMeHTOM, BbiiTOnHeHHbiM Ha CHHMKaX C 
26-nuTpoooB: xceuouoooB: ny3blphKOBoii xaMepbi OIUlH, o6-
nyqeuuoB: B nyqxe rr+ -Me30HOB c HMnynLCOM 2,34 F3B/c. 

2. TEOPETHqECKHE IIPE)1IIOJIO)J(EHHJI 

B xaqecTBe ucxo.n.uoro Bblpa)KeHHH .n.nH .n.u~epeuuuanL
uoro 3~eKTHBHoro ceqeHHH npouecca nepe3apH.IJ.KH rr+ -
Me30Ha C o6pa30BaHHeM rr0 -Me30HOB Ha H,IJ.pe C aTOMHhiM 
uoMepoM A» 1 , npHHHTa tllopMyna: 

da N H 
d cos e ~ = 2rrp 2 A J BdBT (B) e--{7 tot T( 8) 

0 X 

/1/ 

2R cou(f1)T( B) 8rro 
x J e w 

12 
(f3)J 

0 
(2p,S sin-),Sd/3. 

0 2 

3.n.ech ucnonL3ooaubi cne.n.yroiUue o6o3uaqeuuH: N - qucno 
ueB:Tpouoo o H.n.pe, p - HMnynLc na.n.aromeB: qacTHUbl, R -
pa.n.uyc H.IJ.pa- MHweuu, a tot - nonuoe ceqeuue B3aHMO,IJ.eHcT
BHH nepouquoB: qacTHUbi I c

1 
uyxnouaMH npu 2,39 F3B/c, 

~t I 1 a = 34,73±0,04/ M6 , 

4 

+oo 
T(Bl= J p<B,z)dz, 

-oo 

p <B,z) = 
Po 

r- r 0 
1+ exp(---) 

s 

' 

( 2 2 
r = y'B + z 

r 0= 5,455 <PM , 

Po= 0,174 tl>M-
3

, 

s = 0,575 tl>.M, 

/2/ 

/3/ 

~ I 

' 

l1 
:j. 

.I 

w .. 
I] 

0 da.. r 

({3) = J dt - 11 J
0 

(-,S Vt), 
2 dt 

-4p 

/4/ 

~ 
dt 

- .n.u~epeuuuanLuoe 3~eKTHBHOe ceqeuue npouecca 

ynpyroro 
rr+n-> 77°p 
nopH.n.Ka, 
CHH. 

pacceHHHH rrN -. rrN (i= j = 1) H nepe3apH.IJ.KH 
(i= 1 , j = 2); ; J o - tilYHKUHH .lieccenH uyneooro 

t - nepe,IJ.aHHbiH 4-uMnynLC; 8rro - yron 3MHC-

Bbipa)Keuue /1/ nonyqaeTcH H3 6onee o6IUero Bhipa)Ke
HHH /6/, ecnH llpHHJITh, 'ITO 3Ha"'eHHJI llOllHhiX Ce"'eHHH B3au
MO,IJ.eHCTBHJI rr +- H rr0

- Me 30HOB C HYKllOHaMH paBHhl ,IJ.pyr 
,IJ.pyry IB(llpeue6peraeTCJI TaK)Ke pa3HHUeH B Maccax rr+- H rr0

-

Me30HOB. 
cl>opMyna /1/ oepua TonLKO .n.nH HHTepoana oTuo

CHTenLHo ue6onhWHX yrnoo 3MHCCHH e 0 rr0 -Me30HOB. KaK 
6blno noKa3auo 191, o o6nacTu 3Hepru: >I F3BBLipa)l(eHue 
.n.nH ynpyroro pacceHHHH qacTHU ua H.IJ.pax, nonyqeuuoe 
B paMKaX TeOpHH rnay6epa, cnpaBe,IJ.nHBO BllllOTh ,IJ.O -40° 
/B na6opaTopHOH CHCTeMe KOOp,IJ.HHaT/ H ,IJ.aeT Ka"'eCTBeHHYIO 
oueuxy npouecca pacceHHHH /no nopH.D.KY oenH"'HHLI/ npu 
6onLwux 3Ha"'eHHHX yrnoB pacceHHHH. O.n.uaxo .n.nH 6onee 
xoppeKTHoro onucaHHH yrnoooro pacnpe.n.eneuuH qacTHU, 
ynpyro pacceuoaeMbiX Ha H,IJ.pe,cne,IJ.yeT npocne)KHBaTh Cy,IJ.L-
6y "'aCTHUhl B H,IJ.pe B,IJ.Ollh ee TpaeKTOPHH, TaK KaK 06Cy)K
,IJ.aeMbiH npouecc npoucxo.n.uT, o ocuoBHOM, B neputilepuqecxoB: 
o6naCTH H,IJ.pa- MHWeHH, r ,IJ.e llllOTHOCTh HYKllOHOB cymecTBeH
uo 3aBHCHT oT napaMeTpa coy.n.apeHHH I 4/. 

3. IIOJIYqEHHblE PE3YJihTATbl H Bh/B0}1bl 

)J;nH Bbi"'HCneHH.fl 3Ha"'eHHH tilYHKUHH w
11

(,_g) H w
12

({3) Ha
MH 6LlnH HCITOllh30BaHLI 3KCITepHMeHTanhHO nonyqeHHble 
3Ha"'eHHH .n.u~epeuuuanLuoro 3~eKTHBHoro ceqeHHH 

da 11 + + 17/ 
~ ynpyroro pacceHHHH rr +p->rr +p npu 2,39 F3B/c 
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u annpoKCHMaUHH ~u~epeuuuanLuoro ceqeHHH ~ouecca 
nepe3apH~KH rr- +p-->rr0 +n npu 2,39 F3B/c B BH~e 13 : 

I 2 da L C .P. (cos6). 
dcose i =I J J 

lSI 

Pe3ynLTaThl pacqeTa ~H~epeuuuanLuoro ceqeuuH ne
pe3apH~KH TT+ -Me30HOB Ha H~pe KCeHOHa, BhlDOnHeHHOrO 
no cllopMyne 111, npe~cTaaneuhl rpaclluqecKH ua pucyHKe. 
TaM )l(e npuae~euo yrnoaoe pacnpe~eneuue rr 0 -Me30HOB 
H3 peaKUHH nepe3apH~KH rr- + p __, rr 0 + n npu 2,39 F3B/c 131. 
Pacnpe~eneHHH ~aHhl B cucTeMe ueuTpa Mace rrp u B3aHMHO 
OTHopMupoaaHhl. Mo)I(HO 3aMeTHTL, lfTO a paMKax npuuH
TbiX npe~nono)l(eHHH, ua KOTOpbiX ocuoaaua cllopMyna I 11, 
H~po KCeHOHa npHBO~HT K OTROCHTenbHO He6onbiUOMy pa3-
Ma3LIBaHHIO yrnoaoro pacnpe~eneHHH rr 0 -Me3ouoa H3 peai<
UHH nepe3apH~KH ua cao60AHOM uyKnoue. CneAyeT, o~HaKo 
OTMeTHTL, lfTO ~eTanu CTPYKTYPLI ~u~epeuuuanbuoro ce
qeuuH, onpeAeneuuoro cllopMynoii 111, npoHBnHIOT 3uaqu
TenLHYIO lfYBCTBHTenbHOCTb K KOHKpeTHbiM 3HalfeHHHM AHcP-

u dall dal2 
cllepeuuuanLHLix ceqeuuu (fC- u dt- , KoTopLie 6epyTcH 

H3 3KcnepuMeHTa, u, cne~oBaTenLuo, H3Mepeuhl c onpeAe
neuuoH: TOlfHOCTbiO. 

Ha pucyHKe H3o6pa)l(eHo TaK)I(e yrnoaoe pacnpeAeneuue 
rro -Me3ouoa H3 B3aHMo~eiicTauii rr +-xe npu 2,34 F3B/c, 
B I<OTOpbiX 6bin 3aperHCTpHpOBaH O~HH rr0 -Me30H H He 6o
nee OAHOH 3apH)I(eHHOH qaCTHUbi, H~eHTHcPHUHPOBaHHOH Kai< 
npoTOH /I~ B 3TOM pacnpe)leneuuu yqTeHLI TOnLKO Te rr" -
Me30Hbl, 3HeprHH I<OTOpbiX B na6opaTOpHOH CHCTeMe He 

'I I MeHLIUe 1000 M3B. Kai< 6Lmo noKa3aHo i · ,npu 3TOM npu-
Mecb OT npouecCOB MHO)I(eCTBeHHOrO pO)I()leHHH rr0 -Me3o
HOB ua H~pe Kceuoua MHHHManLHa. 3KcnepuMeHTanLHaH 
rucTorpaMMa uopMupoaaua ua yrnoaoe pacnpe~eneuue 

rr0 -Me30HOB H3 peai<UHH 17-+p->rr0 +n npu 2,39 F3B/c, B 

HHTepaane yrnoa cosO rro f-0,9 -:-1. Bu~uo, lfTO nonyqeuuaH 
naMa oueuKa yrnoaoro pacnpe~eneuuH rr 0 -Me3ouoa B paMKax 
aecLMa ynpomeuuoii cllopMynLI I 11, ocuoaauuoii ua MO~enu 
MHOrOKpaTHOrO ~HcPpai<UHOHHOrO pacceHHHH, He B COCTOHHHH 
06'bHCHHTb ua6niO~aeMyiO Ha OOLITe CHnLHYIO KOnnHMaUHIO 
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I 

I 

~ 

1 

d6' 
dco. 

lO 

Jl++Xe --JT·+(NcwD;Istop) 
£,.~1000 M3B. 

Jt"+Xe --Jr +A' 

J!+p ~7r+n 

o' ~ ' 
1 -1 0 

cos~ 

Aurfx/JepeHt~UaAbHoe 3fPfPeK1ffU6Hoe ce'leHue rr
0 

- Me30H06 
U3 peaKt~uu nepe3apJIOKU rr+ + Xe--> rr 0 + A' npu 2,39 F3B/c. 
FUC1ffOZpaMMOU U306paJKeHO YZA060e pacnpeOeAeHue TT

0 
-

Me30H06 U3 63QUMOOeUC1ff6UU TT ~+ Xe --> TT
0 

-1 U\, h = 0; 1 stop) 
npu 2,34 F3B/c, 6 KomopbiX no/rHaJI 3HepzuJI rr" - Me3oH06 
E rr 0 ~ 1000 M3B /I/Jipu6eOeHO 1ffQKJKe ourjx/JepeHijUQAb
HOe ce'leHue rr"- Me30H06 Jt3 npot~ecca nepe3apJIOKU rr-+ p _, 
__, rr0 + n npu 2,39 F3B/c' 10/PacnpeoeAeHUJI npeocma6AeHbl 
6 cucmeMe t~eHmpa Mace nuow HYKAOH. 

rr"-Me30HOB B HHTepsane He6onbiUHX yrnOB HX 3MHCCHH. 
Cne~yeT npu 3TOM eme pa3 no~qepKHYTL, lfTO nonuoe ceqe
uue OT06paHHbiX 3KCnepHMeHTanbHO B3aHMO~eHCTBHH rr+-Xe 
npu 2,34 F3B/c, HHTepnpeTupyeMbiX I<aK peaKUHH nepe3a
pH~KH rr+-Me30HOB ua H~pe Kceuoua, xopoiUo cornacyeTCH 
C COOTBeTCTBYIOIUeH oenHlfHHOH ~nH npouecca rr-+ p --> rr

0 + n 
npu 2,39 F3B/c, ecnu npe~nono)I(HTb, lfTO cooTBeTCTBYIOIUHH 
3apH~oaoconpH)I(eHHhlH npouecc, rr + + n __, rr 0 + p, HMeeT TO 
)l(e nonuoe ceqeuue, u lfTO x~po Kceuoua 3KBHBaneHTHO 
OHTH CB060~HhlM HeHTpOHaM, KaK 3TO cne~yeT H3 ~pyrHX 
pa6oT/4~ Tai<oe coana~euue nonHhlX ceqeuuii yi<a3hlBaeT 
Ha TO, lfTO BepOHTHOCTb 3KCnepHMeHTanbHOH Bbi60pKH, 
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KOTopaB Morna 6bl HCKa3HTb nonyqeuuoe yrnoaoe pacnpe
)J,eneHHe, Ma.iia. HenbJjJ:, O,IJ,HaKO, HCKnlO'IHTb Cyll\eCTBeHHOH 
ponu 4JepMHeBcKoro JJ.BH>KeHHB auyTpHg.D.epublx uyKnouoa 
B ua6niO,IJ,aeMOM ganeHHH, TeM 6onee 'ITO OCHOBHaB ,IJ,OnB 
rro -Me3onoa H3 peaKn;HH nepeJapBJJ.KH rr+ -Me3ouoa ua B.D.pe 
Kceuoua cocpe.IJ.OTO'Iena B HHTepaane ue6onhWHX yrnoa 
3MHCCHil B na6.c. /l/. 

ABTOpbi Bblpa>KaiOT 6naro.D.apuocTh A.B. Tapacoay Ja 
none 3Hble JaMe'laHHB. 
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