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The K+ p scattering reaction has oeen studied :systematically below 2.0 GeV/c(l) 

using emulsion, bubble chamber and counter techniques. H.ecently, the region from 

(7 - 15) GeV/c has lJeen carefully studied in a counter ex:;s:eriment by Foley et al. ( 2). 

We present here data on .. this reaction at 3.0 GeV/c and 3.5 GeV/c. 
(3) 

The Saclay 80cm hydrogen bubble chamber was exposed to a separated beam . 

of K+ mesons at 2.97 GeV/c and 3.43 GeV/c at the CERN proton synchrotron, The pion 

contamination in the beam was estimated less tha...vi 3 o/o. 

About f0.000 photographs were scanned in all, and the two prong events within 

a fiducial volume were measured •. 1394 elastic scattering events at 3.0 GeV/c and 

1162 events at 3.5 GeV/c were identified and processed through the CERN analysis 

programmes.. 
.· . ( 4) 

Tho cross-sections have been reported previously and are: 

11.2 + 1.0 mb l (j(2p) :::: -
at 3.0 I 

+ J Gey; c. 
() - 4,3 - o,e mb el 

11'.lore accurate .values of the total and elastic cross--sections at 3.0 GeV/c and 

3"5 Gt;.N/c will be availablo later, 
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Elastic scattering analvsis ___ ,_,,,,_~"'-· ~· --~·"""""'"''~---,-;J..._._ 

In the study of the mnall angle scattering events a cut-off was applied on 

the azimuthal angle, taken as the angle .between the scattering plane and tho front 

glass of the chamber. This correction is important since the scanning efficiency 

falls rapidly when the scL~ttering plane approaches the normal to the glass and is 

especially critical for the small momentum transfer region (Le. for small laboratory 
. \ . 

scattering angle)~, For events with cosine of center of mass scati;er:i,ng angle less 

than 0.95, the cut-off in the azimuthal angle; was chosen as 80° 1 and for those in 

the interval ( 0. 98 .:;::; Cos G .) 0. 95) , the cut-off . angle was taken as 70°. 

The angular distribution for the elastic scattering events is shown in 

Figure I, whe1~0 appropriate corrections have been taken into account. The straight 

lines shown are the maximum likelihood fits to the data in the range 0.95 Cos g ~ 0.5, 

normalized to the total number of events in this interval, where we have taken: 

do 

dw 
- b.t 

=Ke 

The fittings shown in Fig, I are for: 

b = (3.78 :'.:. 0,13) (GeV/c)-2 at 3.0 GeV/c 

and 

b = ( 3 A 5 t 0, 13 ) ( GeV / c) - 2 at 3 • 5 GeV / r;:,. 

From these preliminary fittings it was found 1m~1ocessary to uso higher powers of t 

in tho expansion of the cross-section .. 

Using tho total cross·-section for the K-1 p inforactions( 4)( 5), the optical 

point was calculated_ and found. to be (5.70 :'.: 0"25 mb/sterad) at 3,0 GeV/c. It is soon 

that the curve goes through the optical point, which implies that tho amplitude is 

predominantly imaginary, 
+ In Figure 2 the value of the b coefficients for K p scattering at energies 

bctwc::ien 2.0 GoV/c and 15 GeV/c are shown. A rapid change in tho coefficient is seen 

in the range. between ( 2 ·- 6) GeV / c, after which tho change of c'llope of the diffractfon 

peak is very slow. If one riencribes the scattering process as diffraction frcim a black 

disc 7 then the data in Fig, 2 impl:ies the scatter lias tho dimensions of N 0.5 fermi 

at 2 GeV/c, has grown to o. 7 ferm:L by (3 -· 3.5) GeV/c, reaching"'·' 0.9 fermi at 7 GeV/c. 

The high onergy data implies a slow growth from 7 GeV/c to 15 GeV/c, where the scattering 

radius is aroundl fermL 
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+ A further analy::iis of the change of slope of the K p diffraction peak 

in the cme:rgy range shown in Figure 2 will be g:iven later, together with a more 

complete investigation of the en-fire angular distribution in the 3.0 and 3.5 GeV/c 

data. It is also hoped to present data on 5.0 GeV/c K+ p elastic scattering, to 

confirm the 'shdnking 'type behaviour of the diffraction peak. 

We would like to thank; the P.S •. crew and the Saclay bubble chamber staff 

for tneir Gontribution to the 9mooth running of the experiment, and the CERN HJP 

and computer groups for theil" help during the analysis. Thanks are due to Prof. Ch. Peyrou 

and Prof. G. Ekspong for their support, 
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Fig. 1 'l'he ang1,1lar distribution of a) 3.0 GeV/c and b) 3.5 GeV/c, K+ p elastic 

1::caJstering events. The straight line is a maximum likelihood fit to the 

data bc~tTJ,'een (0,95 - 0,5), using the relation~~= Ke- b.t. The fits have 

been no~cma1ized to the total number of events in this interval. 

:B1 ig, 2 'I1he of the diffraction peak, expressed as the value of the coefficient, 

b, in the expression 

dq =Ke- b.t 
dh2 

is plotted against the incident K+ momentum, The figure shows a rapid 

charg'J j_n sJ.ope from ( 2 - 6) GeV / c, ax1d thereafter a slow trend to "shrinking" 

~Je!Javiour. 


