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Su'llmar~· 

In orrler to deterhline f .2. the data of Sfr ( ,9-J 1111 v c· ,,.,., tr .. nt••rl 111 

enerqle .. !47, 330 and 380 \.feV. The o"taint"d value' o f J'- ,, 1;;""' 1.$7 ~tnt 
380 ·lfo V do not contradict th e value fs = O.'l!l. Vo su..:..:e.,~ " ~;t"lut•vf"d in .lrfi''IIPh 
to obtain sali.sfaclory aqreement of ~Pf>(~} w1th the v,,,.,,. o f f~::::: tl,O!l 
at an t.'nerqy 33fl \feV. 

The analysis of experimental data on neutron sca•terinq by proto:1~;1l/ hrw shown t ~a t •lw +Enren!: d 

cross section 0 "'f'(.!:fJ i n a wide ranqe of energies fro:n 90 to 630 '.1cV l oe~' :101 ("Ontm k:·t thP vnhe 

of the renorr1allzecl constant of pion-nucleon i nteraction J 2._ 0.08 ·:1:t h1n exoNir•lerlt'll Nrors . 'l· ... rwl ·c 

the fac t that suc h an investigation of data on proton scatterin'l by protons cnn P"oviil' intcrcs tinn "esu!•,., 

an analogous treatment of Opp(~) has been perfor:nei at the enert")iPs l n121 , 330131 and 380'~1\~e\1. 
1t should he noted, however, that the use of OppCS) for the dC'ter"1inauon cl !'" hy the "'ethot c·r:

ployei in/1/ is rather impeded clue to a necessity to take the Coulo'llb scatterinq into nccount. The n!ro 

::luction of corrections for the coulonb scatterirg considerably reduces the accuracy of experi"T.>:ntl: Jqt J 

especially 1n the reqion of small angles and besides is possible onl y after per!o~Min'l pha;.e shif' cnaly,;.s. 

At presen' su1:able data on phase shifts in elastic (pp) - scattering a~e known only tor enemie::; "31::/5/ 
and 150/6/ \leV. This circumstance, properly speaking, determined the cho!ce 01 dolo to oo trca•e L 

Pte account of CouloT.b effects wos perfor:nei by the T..e!ho1 su11Cste I ·n 151
. :" ~ •h:s ::mr::r:-'" 

R- '"1at: ix was writl~>n 10 the followiwJ forf"'1: 

()(.... ts •he ,,~rix the elemen1s of which qre expresse·i by the •otal hm pltat.C' .;I i•• Se. 
shifts ol purP Cou lo·r.b scatterinrJ cPt ; Rc. is the :w1trix of Couto~Jb :;cnttrr:n•1. 

T he matrix ele·r.ents which determine the scalterin'! o nplitu-lc nrC' written a:-; 
fV 

~ ( "\ -t- 2. i. ¢ ~) ( Q.. 2< he _ 1. J 

for sinqle• scatterlM; for •riplet scattering 

2.1 s&j 2. t .:\>e. ex e.r=- e. - .Q. ~ 
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o()=. \ ~ ~~~ ~[ll5J~~,~+hj~,,j)1 ~ 

~ t. ~ 2~ [1~' (4j.,4- ~j-i )] ~ ~(s;.,,J + S1~i.j)1 

Ej is the :nixina parameter ~ E~::: Se.,- ~e. 
taken fro:n/5,6/. 

rl 
SJi-•·~~ ~'*'·b -~*1 ; the values of h are 

The obtained corrections for a Coulo'Tlb scatterinq (fig. l) were substracted from differential cross sec• 

~ions . The errors 'Tlade were determined by the errors of phase shifts under the assumption that the latter 

are independent*. The absence of error matrix in papers/5,6/ does not allow to take into account phase 

shift correlations. This leads to some increase of the error in the determination of the Coulomb effect con

tribution to the scattering cross section. It may be shown that the weighted mean squares of th~ corridors 

of errors A! and & obtained when correlations are and are not taken into account, satisfy the 

following relation: -6/i§, ~ K.. 
where K :.-'- L\(i is the mean correlation factorll/, 

m 
n1,... is the number of varied parameters. 

For 330 \leV the contribution from Coulo:nb scattering was determined both by the first and the se-

cond sets of phase shifts/51. It turned out that the results coincided. 

On the grounds of the known analytical properties of ( p p ) -scattering amplitude as in/l! for C: rLP(CJ-) 
the nuclear part of the ( r r ) -scattering cross section was represented in the form: 

n~ ~ 

6' pp ( 9-) =a,'~?/· [Gt; )z. + ao+>Z"t 1 +aLL~~-~-\- ,t;J.-t s 4 ~X ( l ) 

2.. 

•.vhere t=- ~t. ' r is the pion mass, }(. is the particle momentum in the centre-of-mass 

system, X
0
= l ;- S, " :.. cos ~ ; 0- and A ""- are unknown coefficients. The coeffi

cients 0. , _,4 "'- were determined by the least squares method .The normalization of Off(~) 
was chosen so that a.,::: ~ 4 . 

Since the accuracy of experimental data in the region of sr.Jall angles was comparatively low, the num

ber of sum terms in expression ( I ) was difficult to determine. For evaluation of rt max in/1/ 

P(~~<Sff} the following considerations were used. It is easy to show that contribution to the polarization 

from the amplitude terms having a singuliarity with X::: ~ X 0 is equal to zero. 

* A quartftr or the total interval Rfvf!n tn / 8/ waa tak .. n & -' an error or phasf' 

"rror '" "qual to 'V20 ~ ). 

shtrt10 &I 147 MeV (a relath·~ 
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[ndeed: 

( 2 ) 

'v1akinq use of the Mandelsta:n representation as •..veil as of the data of the paper /7/, one can separate 

in the nuclear part of each partial a:nplitude M l" the terms havinq a singuliarity with )\ :::::.:!: ~0 

ann write them in the followinq form: 
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4o'2.L I ~ l r' • l ~ 'ln.-Opp(~)==f (? l(X...-,c.)'l.-t (l(o-+>')z-j""oaL~ -t- ;::+xj+ ~A.,. X {5) 
~2.0 

:'-Jor:nalizotion is the sar.Je as in ( 1 ). Thus, the terms hovinq singuliarities with X =-± Xo do not 

contr:hute into P (~) Stf (5-~ and from the comparison of ( 4 ), ( 5) it is clear that the maximum deg-

rees X ln 0 ff (. .S.) and P(,SJ E) H (S) differ by a unity*. Consequently, knowing the 

angular depen 1ence of polarization one con state orbital rno:nents beginning from which the pole ter:n of 

one-pion graph qives the :nain contribution to the scattering cross section. The data on the angular depen

dence of P ( ~) ~f (,9-) given in/2/ show that at 147 :,1eV Vl.~in expression { 1 ) for 

Cpp C.&) , apparently, does not exceed two. '.'lith increasing energy up to 315 :.leV the 
3 P2.. - "'r.:z.. 

interference/8/ :nfluences more and n-.ore on the character of P(~) ofp l ~ and, consequently, 

ltm~"' is equal to three in this case. It is worthy of notice, however, that the polarization 

PC .9j 6p&' ( ~ is determined by the cross products of the amplitudes Mtk so that small contribu-

~ions of waves with large e. can become more apparent in the angular distribution PC .$J Ofp(,S.) 
than in 6""pl' ( rS) . 

Results 

The results of the treatment are presente-l in Tobie l. The coefficients Q., obtained at 380 and 

147 \1eV provide the values 0.066 ± 0.011 and 0.070 ±.0.015 for ~q_ witt: lf1=~= 0,6 and 1,6; rt.u· I /1/ 
and 0, respectively. These values are well consistent with the results obtained when treating 0"-'P(~ 
and do not contradict ~ 'l. ""- 0.08. The increase of t'Lma.)( by a unity chonqes Q, slightly in both 

cases. However, the errors of the coefficients CA and A quickly ris!nq with the increase of h.,.,AJI 

do not allow to treat the da~a with greater t'tmc1t . Fo~ ~V::: 330 :.1eV the coefficient Q 1 is obtained 

opproxi:nately an oder qreater, a:-d f ~ 0.19 ~ 0.02 { t\m~ 2 ). In this case the change of the num

ber of terms in the expression for Opp(.9") weokly influences on the value of lhe iirst coefficient 

also. The criterium of qoodness of fit remain~ constant and unsat:sfactory when t\..1"'\~JL changes in 

expression { 1 ) fro!'1 two to fall!' ( "\)'-::. i'-.::::. 3). The attempt to fit the experimental data with the 

fixed coefficient ~~ = _f'f.:: 0.064 incr:IJSP.~ l\r'L up to 3.9 anrl besides provides .An. ~ 0. 
:J '"",.. 

All this inrllcates apparently that in the experiilf'ntal data of E)fJ r ( .$) there are appreciable errors 

which hove not been taken into account. In lee-1, c-o~"lparing F'iq. 2 to Fiq . 3 one sees that experimental 

points at E, 1 330 !.1e V hove a con!; ider'lhl y brqer spread aroun i the cr:J lculoted cur.,·e than at 

Ep ~ 380 '.1eV. It is worthy of no::ce, ho·.vever, that when -J[scuss:"\f'J the ohtained res. 'ts 

* ThnrA '" "lmtlar C'OOOPCtlon fn ( t\- r ) ..... rflttf" rln 'C. 
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L.I. Lapidus pointed out that a leap of the coefficient 0., at E t :: 330 MeV might be caused a lso 

by contribution to the real part of the ( r f ) -scattering amplitude caused by a sharp increase of the cross 

section of pion production in ( p p ) collisions near the reaction threshold /9/ 
Table 2 presents the values of f~.- obtained •.vhen treating 6'prC~) and 6"""1'<..9) Ill by tl)e 

above--iescnbed method. 

Tab 1 e 2. 

Kind of 
interaction np PP pp pp np np 

Energy F: 
90 147 330 380 380-400 630 

MeV 
I 

0,070:0,015 
+ + + + 

0,19-0.02 0,066-0.014 0 ,065- 0,007 0,044-
J:L o,o6o!o,ooa 0,0 12 

It is seen from Table 2 that at all the energies ranging from 90 up to 630 tJ!eV ( except t:f =:. 

~ 330 1,1eV ) the values obta:ned do not apparently contradict the value 0 .08 thouqh systematically beinq 

below this value. 
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