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IC + P ELASTIC SCATTERING AT 2.985 GeV Ic. 

Only few data are atpresent available on K- + P elastic scatte
ring at incident momenta above 1 GeV I c. On the other hand K. Gottfried 
and J. D. Jackson(1) have recently pointed out the necessity of experime~ 
tal data in this field to compute cross sections and angular distributions 
[or the high energy quasi two body reactions. 

The experiment described here was performed exposing the 80 
cm Saclay hydrogen bubble chamber at a K - beam of the CERN Protonsyn 
chrotron. The incident momentum is 2. 985 ± O. 015 GeV I c. The data ana-=
lysed in this experiment refer to 19,161 pictures. 

All pi.ctures used for this measurement were scanned twice for 
two prong events. These were measured using digitized tables and comp~ 
ted by the standard CERN programs TRESH, GRIND and BAKE. All events 
selected as elastic were carefully examined at the scanning table to check 
the compatibility of observed with computed ionizations. The finally selec 
ted 1098 elastic events give the X 2 distribution appropriate to a 4 cons-=
traint fit. Fig. 1 shows the differential elastic cross section d5'"1 dt plot
ted versus -t the four-momentum transfer squared. The number of e
vents in the first four It' intervals was corrected to account for the loss 
of events due to the difficulty of revealing events having the production pl~ 
ne parallel or almost parallel to the cameras optic axes. Such a correc
tion was computed in the usual way considering the experimental azimu
thal distribution of production planes of the clearly established elastic e
vents. In the evaluation of cross sections the 10 - 13% p- contamination 
as well as the 5 - 8% J{- contamination \V .' S properly taken into account. 
In Fig. 2 the measured elastic cross section 0el ~ (5,32 ± 0, 23) mb is 
'compared with other determinations at different incident momenta in the 
high energy region. 
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4. 

The experime nta l behaviour of the diffraction p eak is sufficien 
tly well r epresent ed by the functions 

do a+ bt 
--=e 
dt 

(1 ) 

d s- A+Bt+Ct
2 

--=e 
dt 

(2 ) 

th e values of para met e rs a, b a nd A, B, C are listed in t a ble s I and II. 

TAHLI<: I 

t l l T'angl' IlIlTnber of 

1.
2 - b (rl 6· / dl) 1 ~ 0 

" -2 ., 
(e,·v 101 2 points fi tlt'd (GoV Ie ) Illb ((;(.\1 /d -~ 

0,03 - 0,2 2 7 G,01 3, in ± 0, Oil 8 , 861-. 0,67 44.2 t~ :1 , 5 

0,03 - 1, 10 17 30, 95 :1,6 3 ±o,rJ7 7, :32 ± 0, 3 I 37 ,8 ± 23,H 

T A IJLE II 

Itt rHng'(> numbpl' of 
X2 fI 

- I' C (db-/dt) I. = {\ 

(G oV 1c)2 points ritter! (f:cV Icl -2 
(Gc V Ie) - 4 .. 

mh (;('\'/c} ' " 

0,0:1 -0 , 22 7 6, O~ 3,'17 ± 0,17 B,4!) ± 3,28 1. 56 i: t3, !'i 2 4:J,5 1. I, " 

0 , 0 3 - I, 10 17 18 , J 3,77 ± 0,07 n,lI? ± 0,50 2 ,34 ± 0,7 5 ":L ~' j. :l.f1 

In the preceeding tables the extrapolated values of forward el~ 
stic diffe r ential cross section hav e also been reporte d .. The comparison 
with the optical th eorem value 

(tlo ) G"tot2 -2 
dt t = o = 16 To = 39,3 ± 2, 3 mb(GeV/c) 

is compatible with the fact that th e r eal part of the scattering ampl itude is 
rath e r small. 

TA BLE III(x) 

Inci denl It I range -B C motnpntum 
(GcV 1e)2 A (GeV /e) -2 (GeV /e)- 4 

«(:oV I e) 

2.0 0,035 - 1, 2 4,20 ± 0,06 10, 9±0, 4 6,39±O, 39 

7,2 0,271 - 1, HlO 3,66 ± 0,30 10, 2 ± 1,2 3 , 97 ± 0, H2 

9,0 0,26 5'- I, 176 3,62±0,30 lO. 5±l,2 4,2 ± 1,0 

(x) - The fit at 2 GeV /c was performed by us, using the data of ref. (2). 



5. 

Table III reports the values of A, B, C obtained fitting the ex
ponential (2) to the known data of elastic scattering cross section at the 
incident K- momenta 2, 7.2 and 9 GeV /c(2, 3). 

It was already noticed (2) that these three measurements show 
an identical dependence on t of the diffraction peak. The present experi
ment substantially confirms the trend (see table II). 

As already pointed out experimental data on elastic scattering 
are needed to describe inelastic processes at small momentum transfers 
using a peripheral model( 1) modified in such a way as to include absorp
tion effects due t o the competition of the other inelastic channels. More 
specifically the parameter in the model depending on the elastic scatte-
ring is 

where (') tot is the total cross section, while' til is related to the slope 
of the exponential fit of the elastic cross section data. The present expe
riment data give C ~ 0,64 ± 0, 05, being ~tot ~ 27,76 ± 0, 80 mb(4) and 
Ihl ~ 8,86 ± 0,67 (GeV /c)-2. 
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