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1. INTRODUCTION

In this report a collection of KEP interaction cross sections is presen
ted. The major part of the data concern integrated cross sections and diffe-

rential distributions for the reactions:

K'p —KZp (1)
——>ﬂ7+AO (2)
- — ,7'l,’+zo (3)

The forward cross sections and the phase of the forward scattering amplitude
are given for reaction (1). Polarization data are given for reactions (2) and
(3). Moreover the total cross sections for several inelastic channels are
tabulated.

The compilation was started in conjunction with a low energy experiment
on Kip interactions in a bubble chamber l).

The method used in this data collection, the formats and the notations
are similar to those used by the CERN-HERA group(z), the Berkeley particle
data group(s) and in the Landolt-Bornstein compilation(a). In fact this
report may be considered an update of the LBL-55 report(3

The analysis of the literature was stopped on June 30th, 1981.

In any compilation it is difficult to avoid mistakes and omissions. We
apologize for them and hope that the authors will inform us of faults, of

omissions and of re-analyses.

2. DATA TABLES

This collection has been arranged in the form of data blocks as illu-

strated in Tables 1 and 2. There are a total of 2455 experimental data points; they

are broadly classified in (a) total, integrated elastic and inelastic cross



sections, each with one point per energy, and (b) differential cross sections
and polarizations (one angular distribution per energy).

Inside each block the data are arranged in order of increasing energy.
For differential cross sections the blocks are further divided into sub-
blocks, consisting of an angular distribution at a particular energy.

The third kind of tables lists the coefficients Al/AO of the Legendre
polynomial expansion of the.angular distributions of reactions (1), (2) and
(3) and the coefficients Bl/Bo cf the polarization for reactions (2) and (3).

For the total and integrated cross sections the tables list, for each

data point, the following quantities:

PLAB laboratory momentum of the incident K (GeV/c)
ECM c.m. total energy (GeV)

PCM c.m. momentum of the incident particles (GeV/c)
SIGMA cross section (mb)

ERROR statistical, or point-to-point error (mb)

SYS ER sistematic or scale error (%)
TEC experimental technique used (following the codes of Table 3)

REF short reference

For the angular distributions the tables list for each mcomentum a heading
containing information similar to that given for the total and integrated
cross sections . Theen for each data point of the differential cross-sections

the tableSgive:

THLAB laboratory scattering angle of the meson (degrees)

COSTH* cosinus of the c.m. scattering angle of the meson
2

T four-momentum transfer (GeV/c)

DSIG/DOM* c.m. differential cross section (mb/sr)

ERROR statistical error on the c.m. differential cross sections (mb/sr)
. . . . 2

DSIG/DT invariant differential cross section {mb/(GeV/c) }

s ) . 2
ERROR statistical error on the invariant cross section {mb/(GeV/c) }

For each data point of the polarization distribution, after THLAB,
COSTH* and T, the tables give:

P polarization parameter



ERROR statistical error on the polarization parameter

The kinematical quantities have been computed using the formulae listed

in the Appendix. The codes are listed in Table 3.

3. COMMENTS ON THE DATA

The errors quoted in the literature are not completely consistent. For
instance some authors guote a separate scale error, while others combine it
with the statistical uncertainty. Therefore it is difficult to avoid some
inconsistencies(z). We quote two errors, a point-to-point error and a syste
matic one. If the error given in the published paper includes also systematic
effects, we quote it, as given by the authors, as a point—to—point error. But
we still quote a systematic error, estimated from the type of experiment.

The non monochromaticity of the Ki beams introduces an energy uncertainty;
it would often be important to qucte an estimae of the energy uncertainty.

Unless specifically stated, we guoted the g;mﬁers &s publiéhed. When <the
results were presented only in graphic form we wrote to the authors in order
to obtain the corresponding numbers. In some cases we were forced to dgéuce
the numbers directly from the graphs or from the compilation of ref. 3.

In the case of several publications concerning the same experiment, we
generally quoted only the values from the final publication.

Some specific comments on the data will now be made.

3.1 Cross section normalization

Since the incoming beam is neutral, one cannot have a direct counting
of its flux. Most experiments have determined the absolute flux with a sepa
. . +40
rate calibration. In many experiments the a/A channel was used as a cali-

bration, checking its cross section with the n11cross sections measured in



K-p and K n reactions. Rarely the absolute calibration was performed to

better than i1O°o.

3.2 The K°p —=K°p reaction
- o] ]

For this reactions the data tables give integrated cross sections, dif-
ferential cross sections, values of the coefficients Al/Ao of the Legendre
polynomial expansion, the t=0 cross section (at low energies it is obtained
from the angular dependence of the Legendre polynomial expansion) and the

phase of the forward amplitude. This last quantity is computed as:

.
—tg *| Im £(0)/Re £(0) =t '1[(d0/dt)t=o * (4)
P=te =*% | (de/at) .
optical
where:
(otot tgt)2
fgg\ o1 K n Kn (5)
\dt/ . _ e4m hc
optical

In the literature one often finds the quantity

f(K°p —=K° -f(K°p —K°
(K°p p)t=o (K°p p)t=o

|F|= (6)
p .
cm

2
The relation between |F| expressed in mb and (da/dt)t’_O expressed in mb/(GeV/c)

is:

do ) 11 2 2
(——) = ———— |F|“=2.017 |F| (7)

t=0 4x0.624

In the table we only quote (do/dt)t_o.

3.3 The Kip-—*-nf/lo and — ﬂﬁzo reactions

For this reactions are given: (i) the integrated cross sections; (ii) the



differential cross sections; (iii) the polarizations; (iv) the values of the
coefficients Al/Ao and Bl/Bo of the Legendre polynomial expansions.
It may be worth remembering that the c.m. scattering angle 9* is between

the incoming KE and the outgoing nf; the t-value is also between the Ki and n+.

3.4 Three and four-body final states

These have been measured only in bubble chamber experiments. The data

are very scarce and have relatively large statistical uncertainties.

3.5 The coefficients A_/A and B_/B-
1—o 1—o

In each energy interval the data were fitted to the Legendre polynomial
. expansion to determine the coefficients Al/AO and Bl/Bo. The fits were per-
formed up to the fourth order, in general using the maximum liKelihood method
on an event by event basis(l). No higher order coefficients were found to be

necessary.
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Table 1 - Data blocks for total, integrated, elastic and inelastic cross
sections for K°p interactions. Also given are the data blocks for
various forward gquantities.

Numbe f
Coces Reaction o r'o
data points
KLP=TOTAL K°p — total 11
+
KLP=K+N —= K n 1
KLP=KSP —K2p 114
+49°
KLP=LO+ —aA 74
ﬁz°
KLP=SO+ —_— 78
°c+
KLP=S+ PIO — T3 1
o o
KLP=L0+0 —Aatx 15
-+ +
KLP=S— ++ —> nx 1
+ -
KLP=K+P- —<K pm 10
-+ 10
KLP=K-P+ : —=K pa
KLP=KS PI+ PI- PI+ —-x3 atnat 16
KLP=KSP ———Kgp phase 49
—=g%p do
" _— 5
S 4t’t=0 &
A o ]
KLP=LO+ —atA 5
+5°
KLP=SO0+ —2 5

Total 448



Table 2 - Data blocks for differential cross sections and polarizations.

Codes Reaction Number of Total number
' angular distributions| of data points
KLP=KSP Kip-—a-Kgp 53 794
KLP=KLP — sz 5 24
KLP=K+N — k"

= n 9 127
—tA°

KLP=LO+ a*/ 37 616
~0

KLP=SO+ — ' 24 400

KLP=LO+ —et A’ > 27
o

KLP=S0+ —'2 1 19

Total 2007
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APPENDIX

Notations and formulae

In this appendix the symbols and the formulae used in the compila-
tion are defined. Most of the data in this compilation refer to reactions

with two particles in the initial and final states, respectively:
1+2+>3+14,

where particle 1 (incident particle) is moving and particle 2 (target
particle) is stationary in the laboratory system. The kinematical vari-
ables of various particles are, if necessary, distinguished by indices
which indicate the number of the particle (1 to L4). Quantities defined
in the centre-of-mass system (c.m.) are denoted by an asterisk, whereas

quantities in the laboratory system (lab.) are asterisk free.

i) Variables of the particles

Momentum of particle i Ei’gg
Kinetic energy of particle 1 Ti,T;
Total energy of particle i E;,E¥
Scattering angle of particle i Gi,6§
Solid angle of particle i Qi,QE

ii) Cross-sections and polarization

o total cross-section
tot
oel elastic cross-section
oin inelastic cross-section
do . . . .
o differential cross-section in lab. system
4o . . . .
o differential cross-section in c.m. system
4o . . . . .
at invariant differential cross—-section
P polarization parameter P

iii) Notations and kinematical relations
The momentum and the kinetic energy of the incident particle in the

lab. system are defined as:

1}

1
p, = [T} + 2m1T1]/2 (A1)

1
) [pf + mf]/z -m . (A2)

T
4

1}



10.

The invariants s and t are defined as

total c.m. energy squared: s = mf + m3 + 2E;m, , (A3)

four-momentum transfer 1-3 squared:

b= n? e u? - 2lE) v 2plpt cos o) (a0)
where
% pim2
P =T
Y
o = {fs = (ms +m)?0s - (m3 - my)2]}" (46)
3 2/s
Y
* _..*2 27172
g; = [p¥ +al]™ . (AT)

The scattering angle is computed, in the c¢.m. and lab. system re-

spectively, as

- 2 _ § + 2EX~E* ) ' . 7
cos 6% = (. -mj - m L=l (a8)
2pyP}
tan 8, = sin 6% '
E%
1 » ( D123 " + cos 6:} (49)
2

pl 2 (El + mz)p3
I:l - (El + mz) ]

The invariant differential cross-section

do _ _m do

= 1 do | A10
dt = pip3 aQ* (410)

In the tables and figures the following notations have been used:

PLAB = p,

TLAB =T,

ECM = s

PCM = p}

THLAB = 0, (degrees)
COSTH* = cos 6%

T =t
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