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The analytical bonds of the experimentally measured .




The slope parameter of the dlffractlon cone (B) often identified with *'the effective
radius of interaction’’. (R,-2+VB ) , is determined by fitting the experimental
data on elastic scattering and practlcally counmdes with the expansion coeff:cnent at

K 202 of the scattering amplltude

;,(0,,2,,(0”2{,_(' )2¢2021, "

" where 0 is the scattering angle, K is the momentum of interacting particles;

f(0) _ is the scattering amplitude.

f(0) - :\:.O(.ap eib‘, )P‘, (cosO),A

where

a - ..g__p_j_l.. e 1’[’ sin26 7
f 2k
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cand 8, iy is the wave phase shift with the momentum 1. At small scattermg -
angles one can confme oneself w1th the first termin 02  in the Legendre expansion:

P (cosf)=1—A4 02, ‘ (2)
2 2 o
;/vhere . 2
RN IS ) e |
L 6

To this approximation, neglecting the terms of the order 04  the module square of
the scattering amplitude takes the form:

2 & E-E.a‘g AE +2be-2bF'AF}
lf@)

3

(o)) =1 £@]7 { 1-202

Equating the coefficients at €2 in eqs. () and (3) we obtain the ratio /1/

oy ,
R 2= 27TR0 — 1 . . . (4)
o 2yg 2k? :
(.1 +a )atot :
fn thch.
4 o 3 -2 oo .
R, - ._1_4_zz=0(22 +1) [1=-e ng(cosZée ~asin25 )]

’ . (5)
a= Re £(0)/Im£(0)

a:tot is the total cross section.”



The relation {4) is interasting in that independent experimentally measured values Rs ,

a and G ot " turn out to be bound through the parameter R The value‘

R% , in a physlcal sense, is an average weighted of the value (2‘2 +1) Cin

partial waves. Accord)ng to)he experimental data on the —:p |nteract|on R~ can
. be calculated for a total cross sections ' '6 . and

R /78 9, 10/ Figure | shows the calculation result (for energles 500, 1000 and
1500 GeV the total cross sections sre taken from the theoretical paper /11/‘ and a s
assumed to be equal to 0). For Ry . we take the experimental data of the group of
Hetand et al. o R strongly changes with changing the momentum of interact-
ing protons R, , within the limits of errors, remains constant in the energy range
from | to 1500 GeV. This experimental fact makes it possible to conclude that the increase

of the slope parameter B with increasing energy is determined by decreasmg ]
a and o when energy increases. The: decrease of the slope parameter ‘with

increasing. the .energy of interacting protons observed in "*intersecting beam'’ experi-

ments. | 9 , according to (4), éenfirms the theoretical prediction /11/ about in-

crease of total cross sections in the energy range from 500 up to 1500 GeV. Unfortunately,
the -fact of decrease of the slope parameter with increasing energy cannot be considered
to be proved at present. When measuring elastic _scattering at smaller values of the mo-
mentum transfer (k0)2 , there have been obtained new data on the slope parameter
B~ (U.Amaldi et al. /10/ ). The slope parameter increases with increasing energy.
if Rg- does not depend on energy, PP total cross sections at 1500 must be equal

- t0 33 mb accordlng to (4). ‘
' Figure 2 shows the expernmental data on the slope parameter R, and the para-
_meter R, for meson-nucleon interactions in the isotopic state T =3 . For
calculation, the experlmental data- on total cross sections from refs. /12 3/' ,on .
the ratio of the real-to-the- -imaginary part of the scattering amplitude at energles hlgher
than 7 GeV from ref. 14/ and at lower energies from the calculations on dispersion .
relations /15/  have been ‘used. The values of R, have been calculated from the
experimental data on elastic dlfferentlal cross sections. from refs. /14,16, 1_7. " using -

the value of the cross section in 0 found by the optical theorem T
' .Experimental data on the slope parameter Ry for pion-nucieon |nteract|ons are
much less accurate than analogous data for p-— p interactions. The energy range is
much - lower, However: woth these reserves, in’ the case of pion-nucleon ‘interactions the -

conclusion about the mdepenuence of "R, onenergy is rightful. ‘
The |ndependence of Ro on energy permlts to draw the foIIowmg concluswns
~ a) the slope parameter of the diffraction cone R.; |, the ratio of the real-to-the-
imaginary part (a) and the total cross section are tnterrelated accordlng to (4);
b) at hlgh energies the slope parameter of the diffraction cone = ( )
2

is inversely proportional to the total cross section 9ot R



c) as the value a is related to the total cross sechons through. dlsperswn re- o
Iatlons the dependence of the slope parameter ‘B - on energy is determined by the
. dependence of the total cross sections on energy; : : ‘
d) the parameter Rg .for nucleon-nucieon interactions in the isotopic state
j with T = 1 and for pion-nucieon interactions with T =372 isequal to '

R, (NN).=101 ~1.02F,

"Ry(aN) = 0.84 ~086 F,
s respectively.

References

.. 1. V.S.Stavinsky. JINR, PI-6100, 197I.
- 72, L.M.C.Dutton’and H.B.Van Der Raay. Phys.Lett., 268, 679 (1968).
3. K.J.Foley, R.S.Jones, S.J.Lindenbaum, W.A.Love, S.Ozaki, E.D.Platner, C.A.Quarles,
. and E.H.Willen. Phys.Rev.Lett., 19, 857 (1967).
‘4. V.D.Bartenev, G.G.Bernogikh, A. Bu;ak N.K.Zhidkov, . V.I. Zayachkl L.S.Zolin, K.I. Iov—
‘chev, L.F.Kirillova, P.K.Markov, B.A.Morozov, V.A.Nikitin, P.V.Nomokonov, Yu.K.Pi-
lipenko, A.Sandacs, V.A.Sviridov, Truong Bien, M.G.Shafranova. XV Int.Conf. on H/gh
. . Energy Phys., Kiev, 1970.
"5. D.V.Bugg, ‘D.C.Salter; G.H.Stafford, R.F. George K. F Rl/ey, R.J. Tapper Phys Rev.,
.o 146, 980 (1966). -
6. Yu.P.Gorin, S.P. Denlsov S V. Donskov A.l Petrukhln Yu.D.Prokoshkin, D.A. Stoyanova
. J.B.Allaby, G.Giacomellli. IHEP,. SEF, 71-49.
7. Ryan et al. Princeton-pennaccelerator PRAR-11 (1969). :
8. G.G.Bernogikh, A.Buyak, K.l.lovchev, L.F.Kirillova, P. K Markov, B A, Morozov V.A.Ni-
" kitin; P.V.Nomokonov, M.G.Shafranova, V.A.Sviridov, Truong Bien, V.l.Zayachki, N.K.Zhid-
kov, L.S.Zolin, S.B.Nurushev, V.L. So/owanov Phys.Lett., 30B, 274 (1969).
9. M.Holder, E.Radermacher, A,Staude, G.Barbiellini, P.Darriulat, M.Hansroul, S.Orito,
P.Ralazzi, A.Santroni, P.Strolin, K.Tittle, J.Pilcher, C.Rubbia, G.De Zorzi, M.Macri,
. 'G.Sette, C.Gross-Pilcher, A.Fainberg, G.Maderni. Phys.Lett., 35B, 355 (1971).
10. G.Giacomelli.  Rapporteur talk at the Amsterdam Int. Conf. on Elem. Partlcles Am-
sterdam, 30 June - 6 July, 1971..
-1l K.G.Boreskov, A. M Lapidus, S.T,Sukhorukov, K.A. Ter—Mart:ros:an Ya: F I4 8/4 (/97/)
12, A.Citron, W.Galbraith, T.F.Kycia, B. A Leonllc R H.Phillips, A. Roussel andP H.Sharp.
.. Phys.Rev., 144, No 4 (1966).
13. K. JFo/ey, R.S.Jones, S.J. Llndenbaum WA. Love, S.0zaki, E.D.Platner, C. A Quarles
" E.H.Willen. Phys.Lett.,-19, 330 (1967).

4. K. JFoIey, R.S.Jones, S.J.Lindenbaum, W.A.Love, S. Ozakl E.D. Platner CA. Quarles

E.H.Willen. Phys Lett., 19, 193 (1967).



" 15. G.Hohler et al. Nucl Phys., 48, 470 (I963) Zeits, fur Physik, 180, 439 (I964)
16. C.T.Coffin, N.Dikmen, L. Ettllnger D.Meyer, A. Sanlys, K. Terw:lllger D, WIII/ams.

Phys.Rev., 159, 1169 (1967).

17. Harting et al. Nuovo Cim., 38 60 (1965).

Received by Publishing Department .
- on September i1, 1972

. :?f? ‘1'0 KLAB(G'EV/E%) 79"7 1000
- pp-pp )&{\'

—

~R(verm)

-

: Flgl The dependence of parameter‘s
T the c. m s for: proton proton |nt ri

}!ﬂ \i.\- )

. i
*--ﬁ;nr]w-“““"ﬁi
R°
T2 5 4 % ""l's 25
© KemgloaVA) -
“R,=2yB and R, op the momentum in:

U




L 23 20
RIS R R
1} / t

R (m}m)
~N

08

--1&{}}%7-{?%*?@-
o8 R -

1 A 2 1 1 '

1 2 3
K KCH\S (GEV/C) S

* Fig.2. The aependence of paraméters R.$‘= 2\/3_— ‘and. . Ry —.on 'the nioméntﬁm in

- the c.m.s. for pion-proton interactions.



