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A new tabulation of kaon-proton total cross sections, with a treatment
of data and errors,which is particularly suitable in calculating with

dispersion relations, is presented.

Apresentam-se novas tabelas de se¢bes de choque para espalhamento kaon-
-proton, como também um tratamento dos dados e erros que se revela par-
ticularmente conveniente quando se calcula com relag6es de disperséo.

1. INTRODUCTION

Forward dispersion relations are currently used with the purpose of pre-
dicting the value of coupling constants and of thereal parts of a scat-

tering amplitudel. Their use involves the evaluation of integrais of the

type

b
1= hw cwa, (1.1)

a
where o(w) is the total cross section, at the laboratory energy, w, for
the process under consideration (or for the crossed one), and A{w) is a
weight function which may be singular at some energy value. iIn such a

case, | must be evaluated as a principal value integral.

In the evaluation of (1.1), there are two sorts of ambiguity: first of
all, the function o{w) can be known only at discrete energies W, and

each value 0((.07:) is affected both by a systematic and a statistical error
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which must be taken into account if one wants to estimate the uncertain-
ty on | ; secondly, the particular form of #{w) may enhance these uncer-
tainties, at least in some energy region. From this discussion, it is
clear that, in order to evaluate both the value of | and of Al with
high accuracy, one must have a good set of input data. In particular,
one must get rid of two possible sources of spurious effects: a) for a
given experiment some points may be accidentally displaced in compari-
son with the remaining ones; b) when many experiments have been perfor-
med in the same energy region, there may be some systematic discrepancy

between them.

The first effect can produce a structure in the real part, due to the
principal value integration, and there is no doubt that it is generally
unreasonable to interpret a single shifted point as an evidence for a
structure in the amplitude. The second effect can have various conse~
quences, according to the method which is followed in the interpolation
of the data points, and often makes it hard to estimate significantly the
errors on the calculated quantities. Therefore, it is important that the
total cross section data be carefully examined before théy are used in
dispersion relations. In a sense, this is what was currently done al-
ready in the sixties, for example in the mN analyses performed by the
Karlsruhe group?, where the experimental points of o{w) were replaced by
a suitable interpolating function. In that way, however, the estirnate
of the statistical error on | is a difficult task. This is only one of
the two extreme approaches which can be pursued, the other being thatof
rejecting any suspicious point.

More recently, this problem has been deeply examined by Ferrari?, still
in the case of 7N scattering, For this reaction, the problem of distin-
guishing statistical from systematic errors is particularly important,
even more than for other reactions, like those considered in the present
paper, where only occasionally there are two experiments in the same
energy region, with comparable statistical errors and exhibiting syste-

matic discrepancies.

In the mN case, Ferrari, besides taking into account the systematic

errors on the various sets of points coming from different experiments,
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proposed a procedure to smooth the data so that no spurious structures
are introduced. His procedure is intermediate between the two above ex-
treme approaches. In fact, he performs a fit to several data points in
energy regions determined by inspection of the data. Whenever the best
fit curve does not cross the error bar of a given point, the value of
this is replaced by that predicted by the fit to the neighbouring
points. However, to keep a memory of this substitution, to the new
point is attributed an extended error, of the order of the difference

between experimental and fitted values.

2. THE Kp TOTAL SECTIONS

In this work, we follow the procedure of Ref.3 for Kp scattering. As we
mentioned above, in our case we do not pay much attention tothe problem
of the systematic errors; this is not a serious limitation because in
these reactions they are generally folded into the statistical ones and
it would be almost impossible to extract them, and to distinguish the

two contributions.

Before discussing our calculations, let us briefly summarize the expe-

rimental situat'ion of Kp total cross sections.

The reaction K_p has an interesting feature; it exhibits a remarkable
structure which is also extended below its threshold because of the exis-
tente of coupled channels having the same quantum numbers as the K-p

system and a lower mass (wA, ©Z, wmA).

It is unnecessary to exhibit a tabulation of the imaginary part of the
amplitude in the unphysical region; however, it might be useful to re-
call that the procedure to estimate it is to perform an analytic conti-
nuation of the amplitude from the low-energy region. The formalism cur=
rently used for this purpose was originally proposed by Dalitz and Tuan'.
tt is based on a K-matrix parametrization, for which the earliest appro-
ximation was one of a constant scattering length. Already in this form,

the solutions exhibit* a s-wave resonance corresponding to the Y; (1405)

* e disregard some old analyses which presented also non-resonant am-

plitudes as possible solutions®.
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and this feature is preserved in the mst recent analyses which parame-
trize the K-matrix using either an effective-range or a zero-range ap-
proximation. Typical representatives of the two alternatives are Refs.

6 and 7, respectively.

The analyses of these works are obviously confined to the wery low ener-
gy region. At higher energies, we analyze directly the data; whereverit
is possible, we only make use of the mst recent. and accurate data, ne-
glecting previous data which in most cases are much | e s -accurate. For
this reason, they are not very important in the fits even when they fail
to follow the trend of the most recent experiments. The list of the ex-
periments which we considered in our fitsup to 3.3GeV is given is Refs.
-8-13; in the tabulations, we shall quote the experimental source for
each point so that one can identify the data we neglected, for example
by comparison with compilations of KN datal®*. In the region between 3.3
GeV and 6 GeV, only very old data are available, Refs. 12, 15, 16, and
their errors are larger than those at lower and higher energies.

The situation for K+p is quite different in the sense that one does not
observe such a complex structure. In fact, in this channel there is on-
ly some structure in the 1 GeV region, for which conjectures were made
that it could be interpreted as an evidence for the existence of exotic

resonances.

W have selected the experimental points for K+p scattering according to
the same criteria as for K_p. The experiments from which we extracted
the data are those of Refs. 9-13 and Refs. 17-24. Also, for this reac-
tions the data in the region from 3.3 GeV to 6.0 GeV are rather scarce

and ol1d1€-2%,

At higher energies, there is an improvement in the status of our know-
+

ledge of K'p total cross sections. The region from 6 to 20 GeV was stu-

died about ten years ago at Brookhaven®®, and later the knowledge was

27 and Fermilab2?® acce-

extended to higher energies using the Serpukhov
lerators. At these energies it is more convenient to give the values for

the combinations
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o(K'p) - o(K'p) ,

(2.1)
o™ 2 okp) + oK)
and this for various reasons: first of all, the theoretical analysis of
+4
o(" in terms of a Regge pole model is much simpler because these com-

binations separate the contributions of poles of different parity. This
allows one to perform separate and significant fits, each with asmaller
number of parameters, instead of performing a unique fit to all data.
Moreover, it is convenient to write the dispersion integrals in terms of
0(-) and 0(+); this makes the estimate of the errors more convenient than
when using o(K p) and o(K*p), because in the latter case one should con-
sider the correlation of the errors coming from the fact that the same

pole term contributes to both cross sections.

3. PARAMETRIZATION AND CALCULATIONS

In the previous Section, we described the experimental situation of Ki-p
total cross sections. As we wrote there, a first selection of the data
was done by excluding those data bearing a statistical error much lar-
ger than that of the most recent experiments.

Another problem of choice of data occurs when, in a certain energy ran-
ge, there exist several points from different experiments. 1f in such a
case the points did not show any systematic shift, they were all consi-
dered in the fit. !f instead it appeared that there was some systematic
difference between the points from different experiments, we selected
one set of data, on the basis of the statistical accuracy and of the mat-
ching with the data in the nearby energy regions. W& were particularly
careful in handling this problem; in our fitting procedure the matching
was insured by performing fits with the last few points of each experi-
ment together with the first few points of the next one, and constrain-

ing the continuity with the parametrizations of both regions.

Continuity constraints were imposed by requiring that, at the energy w,
separating the two sets which were fitted, both a and do/dw have the
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same value for the two parametrizations. This was done not only for the
connection between different experiments but also when the structure of
the cross section suggested to break up the interval covered by one ex-

periment into subintervals.

Let us now present our calculations. It is convenient to discuss them

following the same partition of the data as in Section 2.

For energy values lower than 6 GeV, we parametrized the cross section

for each reaction in the form
o =a+bT + eT? + drd , (3.1)
where T is the kaon kinetic energy

The parameters a,b,c,d were determined in each interval by fitting the

corresponding data with the continuity constraints.

We shall make only a few comments on these fits, referring the reader to

the tabulation of our i-esults.

The energy from which we start to use the parametrization (3.1), for the
reaction K-p, is that of the lowest energy point of Ref.8, i.e. w = 551
MeV. Below, we use the K-matrix parametrizations of Refs. 6 and 7 which
are in good agreement for the shape of the curve, with only a slight
discrepancy in magnitude. We then impose the continuity between the two
regions, and use the points from Refs. 8 and 9. The rich structure of
the reaction and the form of the parametrization forced us to break up
the energy range into many intervals in order not to destroy that struc-

ture by our smoothing procedure.

One could think that by choosing a different number of points in the fit,
for a particular region, one could obtain different best fit curves.
This is not so because the continuity constraints, although wunable to
determine uniquely how many points are to be taken for a given fit, are

sufficient to make the results independent of such a choice.
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The situation is definitely simpler for K+p; in this case, it is possi-
ble to select few regions, each with a relatively high number of points.
Taking advantage of the wellknown fact that only s- and p-waves are
present at the lowest energies, i.e. below w = 857 MeV, we used there
only the first three terms of the expansion3.

For both reactions, the region between 3.3 GeV and 6 GeV is much- less
well known. There, the data do not allow to perform significant fits, and
for this reason we treated that region in a different way; namely, we
used there an interpolation from the two contiguous regions, exploiting
the usual constraints, but giving no importance to the actual value of
the experimental data. This procedure is not as arbitrary as it could
appear, if one remembers that the purpose of our work is to determine a
set of values of total cross sections which is sufficiently smeoth and
with a reasonable estimate of the errors. Now, all the data in the re-
gion are very old and have larger errors than the points from more re-
cent experiments; therefore, since we used those errors as an estimate
of the uncertainty on our data in the region, and since the old data are
not in disagreement with the calculated values, we may use our values
with confidence. A further argument in favour of this procedure is that
it is known that the data of the region below 3.3 GeV, and those of the

region above 6 GeV, join quite smoothly?2®,

Above 6 GeV, we have data up to energies as high as 280 GeV. in this in-

() o)

terval, the Regge theory states that the combinations ¢ "/ and o

ve contributions from poles with different quantum numbers; in particu-
lar, one has

o) 2 Fy+Fo

(3.2)
(+)
FP + FAZ’

(3]

where by FX 'we denote, apart from kinematical factors, the amplitude
corresponding to the exchange of a pole having the quantum numbers of

the particle x.

The use of Kp data, only, is not sufficient to determine the parameters

of all the poles; this would require the simultaneous use of Kn data
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because the contributions from p and A, have opposite signs. Therefore,
we assumed that Fu) + FP coul:j-)be approximated by one effective pole, and
that the contributions to o come from the Powmeranchuk pole and from
a secondary pole which may be considered as an effective pole averaging
the p'and A, contributions.

The fits were performed assuming a Regge pole expansion; for the even
amplitude we also added a rising logarithmic term, whereas for the odd
one we considered both a pure Regge pole mode! and one with cuts in the
complex plane. Typical values of the parameters which can be used for
the Regge expansion are: Bp = 17.80 mb, ag = 0.465 for the crossing-odd
combination, parametrized as o -) = Bp map-] , and BP = 14.78 nb, Bp' =
40,456 mb, apl =0.571, ¢ = 4,334 mb, aY = 0.967 for the crossing-even

e !
one, parametrized as 0(+) = Bp + Bp,m p I + e(log w)Y;for both para-

metrizations, w is given in GeV.

Our results are displayed in Tables I-VI, where for each point we give
the incident kaon momentum in the laboratory system, the calculated va-
lues of a and Ag, the experimental values of the same quantities, and

the experimental source.

In Tables 5 and 6, we exhibit values of parameters which fit best the to-
tal cross sections for the various energy intervals. These parameters do
not have a particular physical significance, since other sets of values
can give fits of comparable quality. W report them in order to allow the
reader to calculate cross sections, at other energy intervals, in a dis-

persive integral.

CONCLUSIONS

To conclude this work, it may be interesting to give a brief account of
possible applications of Kp dispersion relations which have some inte-

rest in the present status of the matter.

The first application which can be thought of is to calculate again the

NYK coupling constants, and the Kp real parts. The interest for this is
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PLAB

(GEV/C}

+245
255
+265
+275
«285
«295
«305
«315
.325
«335
»345
»355
+365
«375
«385
+395
<405
415
425
435
o445
.455
«475
+506
+536
«566
+596
627
657
+686
$717
» 736
767
« 794
819
«839
260
«881
«899
+936
+965
«991
1.620
1e043
1.070
14093
14119
1,144
1.169
1.194
1.219
1e2u4
1.270
1274
1.283
1.306
1.320
1.325
14336
1.550
1.370
1.375
1.384
1.406
1.434
1.442
1.448
1.509
1.349
1+583
1.637
1.687
1.735
1.785
1.835
1,540
1+b79
1.685
1,929
1.985

TOTAL CROSS SECTIONS FOR K=p BETWEEN 0.245 AND 6.

SIGMA~ CcALC.
(MB)

101,330
97.086
92,697
88,294
84.025
80.059
76.591
73,834
72.030
7l.441
70.827
68,924
70.016
77.905
88.947
91,395
80.524
70.879
634640
584651
554332
53.142
49.801
45,088
41,667
39.230
37.595
36.508
35,788
35,244
35,309
35,958
38,457
40.852
40,958
40,417
40,651
414545
42,710
45,766
48,250
50,088
51,226
51.099
49,387
46,724
43,463
40.672
38,478
35,668
35,073
33,584
32.281
32.129
31.831
31,316
31,152
31.137
31.079
31.094
31.232
31,255
31.338
31.562
31,793
31.912
32,012
33,295
35.882
34,150
34,176
33,816
33.177
32.261
31.258
31,181
30,749
30,685
30,393
30,215

ERROR CALC.
(MB)

14,816
5.300
4.400
9.397
9.416
3.500
34200
5.037
24800
2+800

«185
+080

<070
.281

«130
o143
120
+060

TABLE 1

SIGMA= EXP.
(MB)}

113,800
98.000
94,000
96.700
75100
82.500
78.600
70,900
76.000
71.500
714300
684800
704000
81.800
88.300
91.600
76.600
70.700
664700
54.900
55.700
57.200
48.960
44,940
42,080
39.290
37.760
364410
35.530
35.290
35.640
35,640
38.570
484960
40,670
39.860
41,130
424360
43,410
454460
47.330
49,790
51.700
52.170
494300
46,130
43.230
39.800
38,670
364920
35.210
33.390
32,520
32.110
32.500
31.170
31,030
30.600
31.120
31.200
31.270
30.900
31.090

30.170

GEV/C

ERROR Exp,

(MB)

8,900
-5.300
o400
4.200
3.000
3,500
3.500
3.200
3.100
2.800
2.900
2.300
2.000
2.100
1.700
1.900
1,700
2.000
24600
2.500
3.000
4,200
470
o450
»380
«34%0
«330
«280
+330
«370
+350
«350
«34%0
-260
«300
«350
.290
«260
«230
«280
+260
«260
+390
«370
+360
«270
«260
~280
«260
250
«250
+220
«170
+230
090
220
«140
«200
«080
»90g
«1i0
«150
«080
«170
«080
070
«080
«080
«100
«080
<080
«070
<070
«070
<070
«070
<070
«070
«070
2060

REFERENCE

MAST/75 (81

MAST/75
MAST/75
MAST/TS
MAST/75
MAST/TS
MAST/75
MAST/75
MAST/75
MAST/75
MAST/7S
MAST/75
MAST/75
MAST/75
MAST/75
MAST/7S
MAST/75
MAST/7S
MAST/TS
MAST/TS
MAST/75
MAST/75

BOWEN/70 (91

BOWEN/70
BOWEN/70

.BOWEN/70

BOWEN/70
BOWEN/70
BOWEN/70
BOWEN/70
BOWEN/70
BUGG/68
BUGG/68
BUGG/68
BU6G/68
BUGG/68
BUG6/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
BUE6/68
BUGG/68
BUG6/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
BUGG/68
cooL/70
BUGG/68
Co0L/70
BUG6/68
€o0L/70
BUGE/68
€o0L/70
COOK/61
COOL/70
BUGG/68
CooL/70
BUGG/68
€OOL/70
BUGG/68
CO0L/70
€00L/70
€OOL/70
CoOL/70
cooL/70
CooL/70
€o0L/70
€00L/70
CooL/70
€00L/70
cooL/70
cooL/70
cooL/78
€00L/70

1ol

€113

121
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TagLe 1 (CTD)

PLAB SIGMA= CALC. EPROR CALC. SIGMA= EXP. ERKOR EXP. HEFERENCE
(GEV/C) (MB) (MB) M8) (M3
24035 30.116 .140 29,990 +060 CooL/70
24580 29.972 : .102 29.890 <060 COOL/70
2,124 29.694 »131 294810 +060 cooL/7u
2.164 294805 .060 294790 +060 €ooL/70
2.206 29.813 <060 29.870 « 060 COOL/7D
2.240 29.797 060 29.790 <060 CooL/70
24250 294786 4150 294790 +060 €ooL/70
24541 29.674 +060 29.638 +060 cooL/70
24,350 294445 <050 29.440 +0°0 ABRAMS/70 113]
2.351 29.439 .150 29.380 <150 CooL/70
2,592 29.164 117 29.070 +070 COOL/70
24400 294107 . 050 294100 .050 ABRAMS /70
24423 28.946 +070 28,880 +070 CooL/70
24h50 284776 W118 28.870 .070 ABRAMS/70
2.467 28,677 .203 284500 .110 BUGG/68
2.500 284504 . 060 284460 «060 ABRAMS/T0
24950 28.297 . .060 284300 + 060 ABRANS/TU
2,600 28,129 107 28.210 070 ABRAMS/ 70
24650 27,977 o141 28,100 +070 ABRAMNS/ 70
24700 27.841 $192 28.020 «070 ABRAMS/70
20750 274716 #1304 27.830 «070 ABRANS/ 70
24600 27.601 .138 27,720 «079 ABRAMS/70
2550 27.494 244 27.730 +060 ABRANS/70
24900 27.393 .197 27.580 « 060 ABRAMS/ 70
2,950 27.295 224 27.510 .60 ABRAMS /70
3.600 27.198 +230 27.420 «060 ABRAS/T0
34650 27.101 W116 27.200 +060 ABRAMS/ 70
3.300 27.000 +060 27.000 «gol ABRAMS/ 70
34150 26,894 109 264950 +060 ABRAMS/70
3.200 26,781 060 26.789 .060 ABRAMS/70
50250 26,654 £070 264700 .070 ABRANS/70
34300 26,523 $216 26.730 . 060 ABRAMS/ 70
3.500 25,925 1,411 27.159 »700 DIDDENS/63 [15)
34710 25.569 1.557 264900 «700 DIDDENS/63
34920 o 25.185 1.071 254950 »750 OIDRENS/63
3.980 25.108 - +700 254400 .700 CoOK/61
440060 25,083 3,650 28.200 1.90¢ BAKER/63 (161
4,130 24,943 £600 254140 +600 CICDENS/63
44340 24,762 14259 25.840 650 DIDDENS /03
4.760 24,549 £700 244740 «700 DID2ENS/63
5.180 28,438 700 244030 . 700 DIDGENS/63
54500 24,355 .800 244300 .a00 BAKER/63
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PLAB
{GEV/C)

.145
<175
<205
.235
205
.295
.325
4355
. 366
« 385
405
17
$432
440
bl
475
479
482
500
«505
.506
.520
«525
536
+560
+566
.569
+592
.593
+596
611
.618
«b20
627
643
soul
657
1666
668
686

1.C20
l.u2l
1.029
1aG43
1.(565

TOTAL Cik0SS SECTIONS FOR K+p BETWEEM

SIGMA+ CALC.
(v8)

11.497
1l.622
11,758
11.902
124049
12.194
12,332
12,458
12,500
12.567
12.629
12.661
12.695
12.711
12.718
12.756
12.758
12,760
12.762
12.760
12.759
12.749
12,743
12.727
12,675
12,658
12.648
12.56%
12.560
12.547
12,476
12.4440
12,429
12,389
12,288
12.281
12.190
12.121
124105
11.993
11.952
11.938
11,942
11.945
11,964
12.151
12.265
12.276
12,502
12.629
124339
12.981
13.024
13+351
13.365
13.619
13,726
14,006
14,096
14,141
14,201
1%.385
14.509
14,730
14.794
1%.940
i9.239
15,256
15.376
15.515
15.635
164153
164172
16.326
16,603
1b.849

ERHOR CALC.
{MB)

+800
+500
«300
«300
540
+300
1.370
1.170
+»855
1.361
#972
#7160
+500
«230
«250
«705
«500
450
%200

TABLE 2

0.145 AND 6.

Si6MA+ EXP«
M8)

11.800
12.100
11,600
11.800
11.600
12,300
11,100
11.4900
13.280
11.400
13.550
12.280
12.600
12.970
12.690
13.440
124900
12.930
12.600
12.580
12.990
124200
12.300
12.350
12.440
13.050
12.790
144360
13.050
124940
12.320
12.650
12.910
12,330
12.500
12.880
12.200
124210
13.100
11.400
124600
11,140
11.140
12.250
12,450
12.650
124540
13.000
12.800
12.760
13.2060
13.080
12.970
13.450
13.250
13.210
13.470
14.390
144050
13.100
14.230
14.200
14.590
14.590
15570
i4.860
15.630
15.400
15.520
164200
15.970
16,100
164110
15.690
17.390
16.950

GEV

ERROR EXP.

-

/¢

(MB)

800
.500
300
+300
+300
«360
+600
500
«350
«700
«310
«710
500
«230
.550
«170
«500
450
.200
+160
.230
+130
.500
.200
.090
190
«900
. 240
+950
+190
«090
<630
«490
«140
-850
480
+200
«090
«300
+180
»750
«350
<250
+080
400
+400
+080
g9
«300
110
.300
«090

L0250

+300
.110
<240
«080
~380
+110
»700
«190
~300
.080
210
300
o110
«220
671
«080
«350
270
«300
«100
170
250
.,300

REFERENCE

CAMERON/ 74
CAMERON/ 74
CAMERON/ T4
CAMERON/ 74
CAMERON/ 74
CAMERON/ 74
CAMERON/ 74
CAMERON/T74
BOWEN/70
CAMERON/ 74
BOWEN/70
CARROLL/73
ADAMS/73
BOWEN/70
CARROLL/73
BOWEN/T0
ADAMS/73
CARROLL/73
CAMERON/ 74
BOWEN/70
BOWEN/T0
GOLDHABER/62
ADAMS/73
BOWEN/70
CARROLL/73
BOWEN/70
BOWEN/73
BUGG/68
BOWEN/73
BOWEN/70
CARROLL/73
BOWEN/73
BUGG/68
BOWEN/70
BOWEN/73
BUGG/68
BOWEN/70
CARROLL/73
BOWEN/73
BOWEN/70
BOWEN/73
BUGG/68
BOWEN/70
CARROLL/73
BOWEN/73
BOWEN/73
BUG6/68
COOL/70
BOWEN/T73
CARROLL/73
HBOWEN/73
CARROLL/73
BUGG/68
BOWEN/73
CARROLL/73
BUGG/68
CARROLL/73
COOL/70
CARROLL/73
GIACOMELLIZ70
B8UGG/68
BOWEN/73
CARROLL/73
BUGG/68
COOL/70
CARROLL/73
BLAND/68
COOK /61

‘CARROLL/73

BOWEN/73
Co0L/70
BOWEN/T73
CARROLL/73
BUGG/68
Co0L/70
BOWEN/T73

£171

t2o03

£211

{221

(233
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TAQLE 2 (€D}

PLAB SIGMA+ CALC.  ERROR CALC, SIGMA+ EXie ERHOR EXP, REFERENCE
(OEV/C) ) {7181 ) (MB)

1eU60 164,953 «880 164400 «880 GIACOMELL1/70
1.066 17.08% «090 17.030 «990 CARROLL/73
1.084 17,261 .279 174040 .170 BUGG/68

1.090 17345 «300 17.600 +300 BOWEN/T3
1094 17,399 +375 17.120 «250 CooL/70

10125 17.767 «300 17.550 «300 BOWEN/T3
1.130 17.819 1050 18.080 1.050 GIACOMELLI/70
1140 17,914 «170 18.02¢0 «170 BUGG/68

1.144 17.950 +150 18.090 «150 CooL/70

1.160 18,080 -350 17.950 «350 BOWEN/73
1.i70 184150 «671 18.100 2671 COOK/61

1.189 18,263 «263 18,060 «170 8UGG/68

10194 18.285 221 18.470 «120 cooL/6l

1.210 18,350 +300 18.580 +900 GIACOMELLI/70
1.238 18,419 +353 18.110 .170 BUGG/68
1.245 18.428 .120 184540 «120 CooL/70

1.250 18.432 24508 20,710 1.050 GIACOMELLL/7¢
1.293 18,453 .150 184440 +150 BUGG/68

1.295 18.399 238 18.610 .110 COOL/70

1.300 18,389 + 949 17.900 949 COoOK/61

14320 18.350 1.344 19.330 «920 GIACOMELLI/70
1345 18,303 170 18.440 «100 cooL/70

1e347 18,299 «160 18.270 «160 BUGG/68

1.380 18,240 » 840 18.640 «8%0 GIACOMELLI/70
14395 18.214 »180 18.27¢0 .100 CooL/70

1.408 18.192 +262 17.970 2140 BUGG/68

Le440 18.140 2762 18.100 762 COO0K/61

1.445 18.132 $100 18,040 +100 cooL/70

1.468 1B.097 1160 17.940 «160 BUGG/68

1.480 18.979 »100 18,040 .100 GIACOMELLI/70
1.495 18.057 1156 17.930 .090 CooL/70

14550 17.982 +350 17.700 208 ABRAMS/70
14563 17.965 4336 17.660 «140 BUGG/68

1.596 17.925 2197 17.750 090 cooL/ 70

1.600 17.920 .292 17.710 +203 ABRAMS/70
1e646 17.869 «060 17.860 <060 CooL/70

1.654 17.869 +900 18.300 «900 BARROWES/59  [24)
1.690 17.824 2671 17.500 671 COOK/63

1.696 17.818 »060 17.850 ~068 CooL/70

1.700 174814 2195 17.730 +195 ABRAMS/70
1.746 17.772 #8060 17.800 +060 CooL/70

1.750 17.759 2192 174830 .192 ABRAMS/70
1.796 17.732 +091 17.800 «060 CO0OL/70

1.800 17.726 +325 17.980 .206 ABRAMS/T0
1.650 17,693 +191 17.77¢0 .191 ABRAMS/70
1.877 17.675 24317 15.500 -800 BARROWES/59
14696 17.664 «158 17.810 . 060 €ooL/70

1.9080 17,663 <191 17.790 $191 ABRAMS/TD
1.545 174636 $277 17.810 +160 BUGG/68

1e950 17634 «191 17750 191 ABRAMS/70
1.970 17.624 .880 16.900 +500 COOK/61

1.996 17.611 .080 17.600 «080 CooL/70

24000 17.609 «186 17.630 +186 ABRAMS/70
24150 17.589 «191 17,720 «191 ABRAMS/70
24096 17.572 .080 17.510 <080 €ooL/ 70

24100 17.570 <189 17.560 «189 ABRAMS/70
24150 174555 .189 17.570 .189 ABRAMS/70
2196 17.542 «080 17.540 «080 CooL/70

2.200 17.541 .189 174600 .189 ABRAMS/70
2.260 17.526 589 17.100 +589 Co0K/61
24300 17.518 184 174440 «184 ABRAMS /70

350 17,508 «180 17.520 «180 ABRAMS/70

17,499 <080 17.550 <080 cooL/70
17,493 +186 17+560 «186 ABRAMS/ 70
17,489 $179 17.480 +179 ABRAMS/70
17.485 264 17.250 «120 ABRAMS/70
17,479 .182 17.49¢ .182 ABRAMS/70
17.469 <179 17.548 «179 ABRAMS/70
174458 +180 17.500 +180 ABRAMS/70
17455 .179 17.470 -179 ABRAMS/7C
17,439 «179 174430 173 ABRAMS/TC
17.413 179 17410 179 ABRAYS/T0
17.393 V179 17400 +179 ARRANG /70
17.339 «8%6 16.700 »583 COOK/61
17.371 .176 17.300 .178 ABRANMS/TO
174345 #176 17.340 178 ABRANMS/TC
17.314 178 17.300 .178 ABRAMS/ TG
17.280 176 17,190 2176 ABRANS/ 70
17.24% +176 17.140 .176 ABRAMS/TD
17.197 .178 17.088 .178 ABRAMS/ 70
17,347 176 17.150 176 ABRAMS/ 70
17.092 £ 176 17.130 174 ABRAMS/T0
17.939 174 17139 174 ARRAMS/T0
15,961 «250 17.140 174 ABRAMS/ 70
16.723 14992 15.000 1.000 VovENKo/e2 (251
3.700 164547 1.900 17.500 1,000 VOVENKO/82
4000 16,474 142090 17.600 1.200 BAKER/63
44350 16,5u5 1.5610 184000 .700 VOVENKO/ 62
4¢ 750 16,753 2,330 19+500 700 VOVENKO/u2



TRBLE 3

CROSSING=0DD COMBINATION BETYEEN 6e AHD 240. GEV/C

PLAB SIGMA(=) CALC» ERROR CALC. SIGMA(~) EXP. ERROR EXP, REFERENCE

(GEV/C) (MB) Me) (M) (MB)

6000 6.818 316 7.000 3le /i
10.500 5.195 224 5.200 224 FAT e PASIRLLE
12,000 4,713 470 4,300 22¢ GALY| 6
i4.000 4,340 «329 4.100 324 G:LB;:};:;SS
15.060 4,184 239 4,290 V224 DENISOV/73=71 (273
164000 4,042 432 44300 wl2 GALBRAITH/©!
18.000 3:795 4601 5300 4§01 GalbmArma/es

. *558 : 180 3 -
35000 3i184 ise a:gﬁg ::gg gENisovlv.’a_GALsRum/es
30,000 2.889 »279 3.120 “156 oghsgmi-;’
.o 2060 +150 2.610 1150 DENISOV/73-71
. . 177 N o
2 a0 pmusevren
504600 2.198 .128 2.240 o cE 50v/73-71
552000 2089 319 2.320 ] OENtosu/T3-y 128
70.000 1,837 £ 094 1,860 +09% CARR 7
100.000 1.510 o ARROLL/76
120.000 1 «092 1.570 «92 CARROLL/76
. «377 +092 1.450 +092 CAR i
[ ARROLL/76
1504000 1,222 +090 1.240 +090 CARROLL/76
1704000 1.143 177 1.010 117 CARROLL/76
200,000 1.048 .214 +860 +102 CARROLL/76
240000 +950 252 7 3
. . «TH0 +230 CARROLL/76
TABLE &
CROSSING-EVEN COMBINATION BETWEEN 6. AND 240, GEV/C

PLAB SIGMA{+} CALCs ERROR CALC. SIGMA(+) EXP,» ERROR EXP. REFERENCE
(GEV/C) (MB) (M8} (Mg) M8)
6+000 41,145 .316 414000 .316 GALBRAITH/6S
10,000 39.555 .332 39.800 «224 GALBRAITH/65
12.000 3Y.165 347 38.900 224 GALBRAITH/65
16.000 38.901 224 38.900 224 GALBRAITH/6S
154009 38,801 +239 380910 «239 DENISOV/73~GALBRAITH/6S
18.000 38,587 44601 39,500 4600 GALBRAITH/GS
20.000 38,496 180 384520 .180 GALBRAITH/6S
25,000 38,375 .156 38.400 .156 DENISOV/73-71
30.600 3803084 267 384560 +156 DENISOV/73~71
354000 384362 «150 38.250 #150 DENISOV/73-71
40,000 38.403 .292 384640 177 DENISOV/73-71
45,000 38,475 +170 3846450 «170 DENISOV/73=71
504000 38.544 224 38360 .128 CARROLL/76
55400 38.623 »220 384660 .220 DENISOV/73-71
70000 38,874 <694 38.900 «094 CARROLL/76

100.£00 39,369 .092 39.330 .092 CARROLL/76
120.£00 39,673 .092 39.730 -092 CARROLL/76
1504900 49,086 <160 39.960 «099 CARROLL/76
170.L00 40.337 <117 40,290 117 CARROLL/76
200.€00 404681 «103 40.660 +103 CARROLL/76
24000060 41.090 252 41.300 .139 CARROLL/76
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T
sup

(FM-1)

+26054+00
«52823%00
063521400
171589*00
« 95763400
v16551+01
020977401
+23296+%01
34968+01
36585401
282729401
+50653%01
e54149+01
+69610%01
«85487¢01
+ 88830401
$97953401
010661402
«14408+02

A
(FM+2)

210862402
=+50360%03
0106?5404
+21860%03
+18282+02
=.17438+07
+25631+03
+87570+02
+99851+02
14024403
+12280+03
+10825%0p
=¢23812%02
270548402
+34133%02
-31413*02
u78229*01
+81204%01
51122401

B
(FM+3)

226068402

.97&91*0&
=e50672%04
*ec7831%3
*e25304%p2

+39480%p2
"e36317%p3
=.90817%02
"e77B66+02
".95142%02
"e72132%02
"e28130%01

+11488%q2
"e25342%02
"e84017 %00
*e98656%01
“s71355%p0
=e11868%01
“.32821%p0

Table 5. Best fit parameters for K-P .

r
sup

(FM - 1)

+00000+00
«17050%01
021791401
+32931+01
451294014
+18408402

Table 6, Best

A
(FM+2)

«11194+401
+31530%01
«16698=01
=+38512+01
222126401
36598401

B
(FM+3)

+30267%00

_=e20827%p1

«98228%00
$32939%01
“+13156%0p
"e28654%00

fit parameters for K+P.

c
(FM+h)

"+14173403
"e4o204%04
«B0O42B*04
07?330+03
+14820402
~.24347402
17292403
«32383+02
21963402
222355402
14451402
«17328400
*.15650%01
«31747%01
"e10625+01
+11399+01
+87410702
+89644701
13641701

c
(FM+h)

*.14602%00
+55346+00
=.27B15%00
“.61210%00
12796701
+13194=01

D
(FM+5)

014971+03
1 29278%04
=s42205%04
=425882%03
".29590401
49340401
=.27258%02
"e37675%01
‘0213Q0+01
17753401
=+96218%00
+16366=01
6779701
13277499
+ 85908701
43866701
«13402702
=e23329%02
“¢19161%03

D -
(FM+5)

¢ 00000%00
+00000%00
+39269701
135819'0{
“e42703%03
=+¢19363%03

Tsup
(FM - 1)

52823400
«63521 %00
71589400
+95763400
416551401
20977401
023296401
34968401
«36585+01
42729401
«50653+01
54149401
+69610+01
85487491
+ 88830401
+97953+01
10661402
e14408+02
+28008+02

T
sup
(FM-1)

17050401
21791401
+32931 401
45129401
14408402
+28008+02
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not only the well known relation of the problem with SU(3), and the
still more basic assumption of analyticity, but there is also another
point. These calculations can be performed using several different me-
thods2% 3%; although they are equivalent (in the sense that if the ana-
lyticity assumption is correct they must lead to the same result), it
may not be so because of the different weights given to different data
affected by a statistical error. Thus, the consistency of the various
calculations is a way of testing the mutual consistency of the data on
the total cross sections, and on the real parts, and the clarification

of this problem requires the use of a good set of input data.

A consistency test of this type is, e.g., provided by the socalled Haber-
-Schaim method®!. This method has been used only rarely for KN disper-
sion relations®? in the past, and has been reconsidered by us very re-
cently in a work®?® where we make use of the total cross sections given
in the present paper. Moreover, in the same framework, it might be in-
teresting to reconsider some less conventional ideas and techniques, ti-

3% and compare

ke for instance the use of inverse dispersion relations
the corresponding results obtained with those provided by the conventi-

onal methods.

It is a pleasure to thank E.Ferrari for valuable comments and discussi-

ons.
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