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Introductlon

The K p scattering reaction has ‘been studied‘evstematioally below 2.0 GeV/c(:L>
using emulsion, bubble chamber and counter techniques. Recently, the region from

(2)0

(7 - 15) GeV/c has Leen carefully studied in a counter eiperiment'bynFeley et al,

)

+ / .
of K mesons at 2,97 GeV/c and 3.43 GeV/c at the CERN proton synchrotron. The pion

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

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

contamination in the beam was estimated less than 5 o/o°
About £0.000 photographb were scanned in all, and the two prong events w1th1n
a flduClal volume were measured. 1394 elastic ocat erlng events at 3.0 GeV/o and

1162 eveﬂts at 3.5 GeV/c were 1dentvf1ed and processed through thc CERN anaLy81s '

programmesn . '
The cross—sections have been revorted prev1ou%ly(4> and are:
o 1.2 210w |
= ° - oI T : ;
(2p) - . at 5.0 GelV/c..
o = 4.3 ~ 0.8 mb Jf ' -
el

hMbre accurate values of the total and e]astlc cross~seot10ns at 3 0 GeV/c and

3.5 GeV/c will be avallaole later,
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Elastic scattering analyvsis

In the study of the small angle scattering events a cut-off was applied on
the azimuthal angle, taken as the angle .between the scattering plane and the front
glass of the chamber. This.cbrrection is important since the scanning efficiency
falls rapidly when the scattering ﬁlane_approacheslthé normalvtd the glass and is
especially critical for the small momentum transfer region (i.e. for small laboratory
scattering angle)o For events with cosine of center of mass scattering angle less
than 0,95, the cut-off in the azimuthal angle was chosen as 80°, and for those in
the interval (0.98 = Cos € > 0.95), the cut-off .angle was taken as 70°.

The angular distribution for the elastic scattering events is shown in
Figure I, where appropriate oorrectioﬂs have Eeenxtaken into account, The straight
lines shown are the maxinum likelihood fits to the data in the range 0,9 > Cos © > 0.5,
normalized to the total number of events in this interval, where we have taken:

do

EE~ = K‘e

- be‘t

The fittings shown in Fig, I are for:

0,13) (GeV/c)m2 at 3.0 GéV/c

b= (3.78 &
and - _
b= (3.45 £ 0,13) (GeV/o)—2‘at 3.5 GeV/c.

From these preliminary fittings it was found unheéessary to use higher powers of £
in the expan31on of the CTOQS~SOCt10n . '

UoLng the total cross-section for the K D wnteractlons(4)(5), the bptical
point was calculated and found to be (5.70 - O 25 mb/sterad) at 3.0 GeV/c, It is seen
that the curve goes through the optical point, which implies that the amplitude is =
predominantly imaginary.

In Figure 2 the value of the b coefficients for K+ p. scattering at energies
between 2.0 GeV/c and 15 GeV/cJa re shbwn A rapid change in the coeff1c1ent is seen
in the range between (2 ~6) G(V/c, afber which the change of blope of the diffraction
peak is verf:élow. If one des crlbeu the scatcerlng process as diffraction from a black
disc, then the data in Fig. 2 implies the scatter las the dimensions of ~ 0,5 fermi
at 2 GeV/c, has grown to 0,7 fermi by (3 - 3.5) GeV/c, reaching ~ 0,9 fermi at 7 GeV/e.
The high energy data implies a slow growth from 7 GeV/o to 15 GeV/c, where the scattering

radivs is around 1 fermi,
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A further analysis of the change of slope of the K+ p diffraction peak
in the energy range shown in Figure 2 wiil be given later, together with a more
complete investigation of the eﬁfire éngular'distfibutiOn in the 3.0 and 3.5 GeV/c
data. It is also hoped to present data Sn'S;O Gev/c K+ p elastic scattering, to

confirm fhehshfinking'tjpe'Behaﬁibur of the diffraction peak,
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Figure Cepticns

Fig. 1 The angular distribution of a) 3.0 GeV/c and b) 3.5 GeV/c, K p elastic
scattering events. The straight line is a maximum likelihood fit to the

data between (0,95 ~ 0.5), using the relation %% =K ef b't. The fits have

been normalized to the>total number of events in this interval,

Fig., 2 The slope of the diffraction peak, expressed as the value of the coefficient,
b, in the exzpression

do . = Det
an ~ ke ’

+ .
ig plotted against the incident K momentum. The figure shows a rapid
charge in slope from (2 — 6) GeV/c, and thereafter a slow trend to "shrinking"

henaviour.
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