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ronOCKOKOB C.B., Kynewoe c.n. P2 - 10556 

K eonpocy o npouecce nepeaapHnKH B Me3oH-HyKnOHHOM 

pacceHHHH Ha 6onhwHe yrnbl 

B pa6ore paccMorpeHo ,-!: p -pacceHHHe H npouecc nepeaapHnKII 

TT -p • TT 
0 n npH Bb!COKIIX 3Hepr1!HX II tPIIKCHp0B8HHb!X yrnaX paCC9HHII!I 

B paMK8X KB83l!OOTeHUHanbHOro nonxona noryHOBa-TaaxenHn3e. Ha OCHOBe 

npennonO}f{9HII!I 0 H8flii'IHH cnBHr8 ¢a3 Me}f{ny H30TOOII'I9CKIIMII 8Mfini!TynaMII 

np01!3BeneH 8H8nll3 3KCnepi!M9HTanbHhlX naHHWX, noKa38HO, 'ITO cne11r ¢a3 

MO}f{eT 6b!Th Bbi6paH paBHbiM 90 ~ B peaynbTaTe 'lero nony'leHo xopowee 

oni!CBHI!e naHHbiX no rr-!:. p pacceHHIIJO H peaKUHH nepeaapHnKH. CnencTBI!eM 

Bbi6p8HHOrO cnaHra ¢a3 HBnHeTC!I COOTHOW9HIIe Me}f{ny C9'i9HH!IMII ynpyroro 

pacceHHIIH 11 peaKUIIH nepeaapHnKII, KOTopoe xopowo cornacyeTCH c 

3KCnepi!M9HTanbHb1MII naHHblMIIo 

Pa6ora abmonHeHa a fla6opa ropllll reopeTH'IecKoil ¢H311KII OvU:Il1. 

Coo6weHBe 06 ... eJlBHeHHOrO BHCTBTYT& a.llepHWX BCCne.llOB&HBB. )l.y6Ha 1977 

Goloskokov S.V.,Kuleshov S.P. P2 10556 

On Charge-Exchange Reaction in Meson-Nucleon 
Scattering at Large Angles 

+ 
rr- P -scattering and exchange process at high 

energies and fixed angles are considered within the 
Logunov-Tavkhelidze quasipotential approach. The expe­
rimental data are analysed following the hypothesis 
on the presence pf the phase shift between isotopic 
amplitudes. It is shown that the latter may be chosen 
equal 90°, thus providing a good description of the 
data on rr±p -scattering and charge exchange reaction. 
The relation obtained for the corresponding cross-sec­
tions is in good agreement with the experiment. 

The investigation has been performed at the 
Laboratory of Theoretical Physics,JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1977 
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.Hccne.n;oBaHHIO 6uHapHbiX npon.eccoB pacceHHH.H Ha 6onh­

ume yrnhi npu BhiCOKHX 3HepruHx y.n;en.HeTcH B nocne.n;Hee 

BpeMH 60nhlliOe BHHMaHHe. llnO.D;OTBOpHhiM B 3TOM HanpaB­

neHHH OKa3anCH KBa3HITOTeHU.HanhHbiH MeT OJ]; JloryHOBa­

TaBxenH.D;3e B KBaHTOBOH TeOpHH non.H. 
+ B HacTOHID.eM coo6IIJ.eHHH Mhi paccMoTpHM rr-p -pacceg-

HHe H npon.ecc nepe3ap.H.D;KH rr-p-> rr 0 n Ha OCHOBe KBa3H­

noTeHn.nanbHoro no.n;xo.n;a. 3.n;ech HaMH ucnonh3yeTCH MeTo.n;, 

pa3BHThiH B/l •21, r.n;e 6hlno noKa3aHo, qTo pacce.HHHe Ha 

aHanHTHqeCKHX KBa3HITOTeHU.Hanax npHBO)J;HT K CTeneHHOMY 

yfihiBaHHIO .n;u!}l!}lepeHn.nanhHhiX ceqeHHH. B TO )Ke BpeM.H 

B paMKax 3Toro MeTo.n;a MoryT fihiTh H3yqeHhi yrnoBhie 

3aBHCHMOCTH .D;H!}l!}lepeHU.HanhHbiX ceqeHHH. 

B OTnHqHe OT pafiOT/2 /, r.n;e KBa3HITOTeHU.HanhHOe ypaa­

HeHHe fihiJIO HCITOnh30BaHO Henocpe.D;CTBeHHO .D;n.H aMnnHTY.D; 
+ v 6 rr- p -pacceHHH.H, B HaCTO.HIIJ.eH pa oTe Mhl npuMeH.HeM ero 

.n;nH aMnnHTY.D; C onpe.n;eneHHbiM H30TOfiHqecKHM CITHHOM B 

s -KaHane, pa3naraH KBa3HITOTeHU.Han ITO npoeKU.HOHHbiM 

onepaTopaM Ha COOTBeTCTBYIOIIJ.He COCTO.HHHH /eM., HanpH­

Mep, 13 / I 
v = ~ 

"(I) " (I) v p 
1=3/2 ,l/2 

11cnonh3YH opToroHanhHOCTh npoeKU.HOHHhiX onepaTopoa 

p (1), yfie)KJ];aeMC.H, qTo KBa3HITOTeHU.HaJihHOe ypaBHeHHe .D;nH 

aMnnHTY.D;hl pacceHHH.H, HMeiOIIJ.eH onpe.n;eneHHbiH H30TOITH· 

qe CKHH CITHH B S- KaHane, COBna.n;aeT C COOTBeTCTBYIOIIJ.HM 

ypaBHeHHeM 6e3 yqeTa H30CITHHa / 4 /: 
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~ (I ) --> --> A (I) --> --> 3 .... A (I) -->--> 
T (E;p,k)=V (E;p,k)+JdqV (E;p,q)x 

A --> (I) -->--> 
A(E;q)_T (E;q,k), X-----

2 • 2 ·o E (ct)-E -1 

/1/ 

r~e 

E ( q) c \ m 2 + q 2 t- V fL 2 + q 2 , 

• v fl 2 + q 2 --> --> 1 
A(E,·q)=f)' E -(lt ------) (yq-m)]---. 

0 ---- ---v m2 + q2 v IL 2 + q 2 

3~eCb m H fl - MaCChi CDHHOpHOH H CKanBpHOH 'laCTHU 
cooTBeTcTaeuuo; E ~E( p 2 - nonuaJI 3HepruJI qacTHU B cu­
cTeMe ueuTpa Mace; V (I) - KBaJunoTeuuuanbl, JIBJJJIIO­
muecH MaTpuuaMu 4x4. 

Y'IHTbiBaH BKna~ o6MeHHblx GHn, JanurneM KBaJunoTeu­
uuan a au~e /S.' 

"(I) ........ "(I) --> 1 -(1) ... 
V (E;p,k)~g (E; p,k) t-h (E;p,k), /2/ 

r~e 
"(I) 
g H h(l) - llpJIMaJI H 06MeHHaJI 'laCTH KBa3HDOTeH-

u.uana, y~oaneTaopJiromue cne~yromHM npe~cTaaneHHHM: 

00 (--> ~k)2 ... (1) -+--> (I) -x p-
g (E;p,k),., g(E) f dxp (E;x)e 

0 

"' --> "" ... - ( .... + k ) 2 
h01 (E;p,k)-h(E) fdya 01 (E;y)e y P 

/3/ 

0 

,ll;nH nnoTHOCTeH: p H ;; npe~nonaraeTCJI cnpaae~nu­
BOCTb cne~yiDIUHX cna6biX npe~enoa: 

fim sNp(l) (s;x = 11/s)= ~(I) (Tf), 
S-+oo 

fim sN; (I) (s; y =(Is) = ¢(I) ( (). /4/ 
s-->oo 

4 

... 

llpe~cTaBJJJIJI aMDJJHTy~y pacceJIHHJI B BH~e CYMMbl 
~ByX BeJJH'IHH: 

T (I) "'G (I) + H (I) , 

nony'IHM cne~yromyro cucTeMy ypaaueuuu: 

"(I) "(I) "(I) "(I) "(I) "(f) 
G =g +g xG th xH 

... (1) A(l) A(l) A(l) "(I) A (I) 
H =h +h X G t- g :d1 

Perneuue ::non cucTeMbi HMeeT au~ 12 · 

A (J) ->. ;,\-((llii(,~) A(J) > -> "'(J) • > ;Ji(k)~(()) 
T (E;p,k)=c lg (E;p-k)t-h (E;p,k)!c ' , 

r~e 
/5/ 

B(p)~ A(E;p) _g(Fl_ 
16' • ! , 

'pI 

X (0) = ( J dz g~~;r')_ ) 1 

g(E) f;=O 

npu4eM g(E , I) - cpypbe- o6pa3 KBaJunoTeuuuana. 0TMe­
THM, 'ITO B 3THX Bbipa)f(eHHJIX Y'ITeHbl TOJJbKO rJJaBHbie 
4JJeHbl 3HKOHaJJbHO. cpaJbl DpH HyJJeBOM npHUeJJbHOM pac­
CTOHHHH x (0), KOTOpbie He JaBHCJIT oT HJOTonu4ecKoro 
CnHHa. 

Mbi C4HTaeM, 'ITO npu BbiCOKHX JHeprHJIX H 6oJJblUHX 
yrnax pacceJIHHH BJaHMo~encTBHe y~oaneTBOpBeT ycnoauro 
}S - HHBapHaHTHOCTH ·' 6 /. IlpOCTeHlUHM npHMepoM TaKOrO 
KBaJHDOTeHU.Hana HBJJJIIOTCJI 

P =yop, a ,zyoa 

HJJH 

g = y
0 

g , h = y
0

h . /6/ 
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l1cnonL3Y.H /5/ H /6/, nerKo nonylfHTL, lfTO celfeHHe 
pacce.HHH.H CB.H3aHO C aMnnHTYAOH cnenywmHM COOTHOwe· 

HHeM: 

~ ( ab-.cd) ~I e 2iX(O) 12 (l+z) I T(ab -.cd) 12, 
d t v-;- /7/ 

rne 

T ( ab -. cd ) = g ( ab .... cd) + h ( ab .... cd) . 

AMnnHTYAhl T(ab--.cd) H3BeCTHLIM o6pa30M Bblpa)l(aiOT­
cH qepe3 H30TOllH'ieCKHe aMnnHTYALI. llpennonO)I(HM, 'iTO 
Me )KAY aMnnuTynaMH T (3 / 2) H T 0 / 2) ecTL HeKoTopLIH cnaur 
<lJa3 o. Torna c TO'iHOCTLIO no HecymecTBeHHOH o6meu <lJa3LI 

HMeeM: 

T( + +) 'T(3/2l rrp-->rrP"'I J, 

- _ 1 (3.2) 2 (1'2) io 
T(rr p---rrp)= 3-IT l+"f!T le , 

T(rr-p ->rron) =y_32 (\T(3,2)! -IT(I/2Jieio ). 

Ta6Auija 

A m B k [5 xz x 21x 2 

3/2 146,1 2 117,3 2 

~4,3 ~7,2 7T 

2- 90,2 1,25 

112 542,2 9,3 
~19,4 1 ~1 ,4 4 

6 

.t 
J 

) 

106 

..... 
~Jo5 
CiS" 
l/) 

104 

.5 . 0 Cos 8 -.5 
Puc. 1. BeAU'lUHa s 8 ~ OAJJ rr -p - pacceJJHUJJ npu 

dt 
3Hep2UJJX ... - 7,88 T3B/c, + -8,0 T3B/c, + -9, 71 T3B/c, t - 9,84 T3B/c, t - BbiiUe 12 T3B/c.l7 1

• 

107t ~ 
106 

-..... 
~ 
}105 
l/) 

104 

.5 
Puc. 2. BeAU'lUHa s

8 ~; 
3HepzuJJx + - 8,0 T3B/c, 
10,0 T3B/c /7 ~8/. 

° Cos 8 -.5 
OAJJ rr + p - pacceJJHUJJ npu 

+ - 9,85 T3B/c, +-
7 



106 

105 

~ .g 
co 

lf) 104 

103 
.5 -.5 0 Cos 8 

Puc. 3. CpaoHeHue Y2A060U 3a6ucuMocmu OA.R peaKIIUU 
nepe3ap.RoKu c 3KcnepuMeHmaAbHbiMU oaHHbiMU IJ 61 I • f I I I I I I I 1 1 1 1 

10 • 

• t 
+I ~\f til !1~ ~ 

t !1 v t't 
~~It jil f tt I It~)!~¥ 

I I 111 1
1 

105 

~ 
co 
lf) 

104 

103 ~~~~~~~~~~~~~~~~ 
.5 0 Cos 8 -5 + 

Puc. 4. CpaBHeHue coomHoweHu.R MeJKoy ce<~eHU.RMU "-p -
pacce.RHU.R u npo11ecca nepe3ap.Ro~eu; 6 -HauoeHo u:J /9/ 
npu PL = 5 F3B/c, 

1 
t - oaHHble nd peaKIIUU "-P .... 77°n 

npu p L = 4,83 F3B/c~ IO/. 

8 

~ 

B cnyqae, Kor.n.a <l>YHKUHH 1/J H ¢ HMeiOT rrpocToii uonb 
rrpu Tf , t; - 0 , 

!/J(I)(Tf)-Tfm1-l' ¢(1)((}-.,kl-1, 

HMeeM: 

T(l) (I) -:--= = _L [ A + 8w 
y s s 4 (

1 
)ml -----r--1. 

-z O+z) I 

+ Hccne.n.oaauue "-p -pacceHHHH H rrpouecca rrepe3apH.IJ.KH 
"-p .... " 0 n rrpH yrnax ()- 90° a cHcTeMe ueuTpa Mace 
IIOKa3ano, qTO OTHOCHTellbHaH $a3a o- 17/2. Pe3yllbTaTbl 
o6pa6oTKH, rrpoae.n.euuoii .n.nH "±p -pacceHHHH rrpu 3Hep­
rHHX p L > 7 F3B/c, rrpuae.n.eHbi B ma6AU11e H ua puc. 1,2 
H rroKa3biBaiOT xopomee cornacue c 3KcrrepHMeHTOM. Ha 
puc. 3 rroKaJaua rronyqeuuaH uaMH yrnoaaH JaBHCHMOCTb 
.n.u<P<l>epeuuuanbuoro ceqeuHH "-P .... "en . JlerKo BH.D.eTb, 
qTo rronyqeuuaH yrnoaaH JaBHCHMOCTb rrpaaunbHO rrepe.n.aeT 
OCHOBHbie CBOHCTBa rrpouecca rrepe3apH.IJ.KH. 

flo.n.qepKHeM, qTQ cne.D.CTBHeM Bbi6paHHOrO HaMH C.IJ.BH­
ra $a3 Me)I(.IJ.Y H30TOIIHqecKHMH aMIIllHTy.D.aMH 0 =90° HB­
nHeTCH cne.IJ.YIOlliee COOTHOlileHHe Me)I(.IJ.Y ceqeHHHMH yrrpy­
roro pacceHHHH H rrpouecca rrepeJapH.IJ.KH: 

da ( - o ) 1 d a ( + ) 1 d a ( - ) <It 1Tp-->1T n =6dt 1T p +2r 1T p' 

KoTopoe xopomo cornacyeTcH c 3KcrrepHMeHTanbHbiMH .n.au­

HbiMH /eM. pUC. 4/. 

B JaKniOqeuue aaTopbi 6naro.n.apHT A.H. Taaxenu.n.Je, 
B.A.MaTaeeaa, M.A.CMOH.IJ.bipeaa Ja HHTepec K pa6oTe 
H CTHMynHpyiOJJ..(He o6CY*.D.eHHH . 
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