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K p PARTTAL WAVE ANALYSIS AT 860 TO 1210 MeV/c
B. H. Hall, R. W. Bland,  G. Goldhaber, and G. H. Trilling

Department of Physics and.Lawrence Radiation Laboratory
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In this:note we report révised réSulté of a partial wave analysis of
K+p elastic.scattering at 86Q, 970, and 1210 MeV/c,l based on new polariza-
tion datae asrwell as the préviously ﬁsed'differéntiél ¢foés section data.3
We have also ihéluded thé pértial inélastic cross sections as determined by
Bland et al. from an analysis éf the KA final sﬁateFAt the tﬁo lover momenta.4
The values of these cross sections for the K+p initial state are shown in
Table I. At lélO MeV/c we>wefe unable to use this analysis due to the additional
presence of the K*N final state and here we have used ohly the total inelastic
cross section. The real pérts of thé forward scattefiﬁg amplitude as calculated

by Carter5

were also used; ﬁhis effectively fixes the s wave to be negative,
as determined ét lower moménta. '

The solutions we have obtained at 865 and 970 MeV/c are shown in;Iable I.
Inclusion of the new polarization data eliminated our previous B type solution
and slightly decreased the errors on the phase shifts of the remaining solution
(A" type). We feel that this solution is the only one consistent with both
the elastic data and the partial wave ﬁakeup of the inelastic cross section
as determined by Bland et al.

In Table.II we show solutions obtained at 1207 MeV/c. The solutions
fall into two classes, the fits equally good for each: the A type,

continuous with the lower momenta, and the C type, distinguished by a negative

Pq/2 wave .
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Presently existing data, when fit witﬁ a Legeedre eeries, do'not seem
to require the inclusion of f waves. However, SPDF solutione give partial
wave inelastieiﬁies in better egreement with the results‘of the KA final
state analysis of Bland'et'al.; i.e., a feirly inelestic P3/2 wave and an
almost elastlc S /2 wave. For this reason we show both our SPD and SFDF
solutions. Flgure 1 shows an Argand plot of the solutions at 865 and 970

MeV/c and of our preferred solution at 1210 MeV/é, the A— SPDF solution.
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FiGURE CAPTIONS
Fig. 1. Argana aiagram'for K+p parﬁial wave amplitudes at 865, 970 and 1210 -
MeV/c.
Fig. 2a,b,c. Differential cross sections and polarization data. The curves

correspond to the best fits.
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‘Table I. Phase shift solutions at 865 and 970 MeV/c.

Partial inelastic
.. cross sections, input
- values from Ref. 4

P

865 MeV/c 970 Mev/c 1B miliibarns
' 865 MeV/c 970 MeV/c
S1/p B -38f8:2.u v-uq.siz.é‘ - --
. +0.013 +0.00% .
L 0-987_.015 | 0-996 5. 045
Pijp ® -13.5%2.7 -15.3%3.5 ©0.96%0.11  1.T7#0.2
M 0.915%£0.014 o.833to.026
N 11.9%1 .k ©15.3t1.4 0.57%0.07  1.5%0.15
1 0.974£0.006  0.903¥0.015 - . |
Dafp B -3.7£0.5 -3.910.7  0.05£0.01  0.21#0.06
1 0.998+0.001 0.9880.005
D5/2 ) -2.1%0.8 -1l.2%1.1 .b.o5i0.0l 0.23%+0.07
0 0.9985£0.0004  0.992£0.003
Re(kf) in cm -0.54 -0.4L
%inelastic () , 1.72 3.65
Ot otal (mb) 13.64 | 15.36
x2 38.5 38.7
Degrees of freedom 38 36

Probability

0.45 0.35
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‘Table II. Phase shift solutions at 1210 MeV/c.
Solution type A A c A c”
sl/2 ® ~72.5%6.2 -59.9%7.9 -29.7+0.8 -54.0+16.2  -32.4%L.0
n 0.68£0.07  0.67+0.22  0.90+0.0h o.92f8:g§ 0.84+0.15
%Jé_B -13.1#2.7  -28.4%6.L -2.0£0.9  -17.7+6.8 -9.1#3.3
+0.0 . +0.0 +0.05 +0.02
n 1'0-0.03 079010.08 1‘Ofo.62 0.95‘_0037 0.98_001&
P3/2 S 2.5%2.7 2.8+3.8 -28.6%0.9 L. 2x8.4 -28.1%8.8
) 0.70x0.05 'o.9uf8:gg 0.82+0.04 0.78%0.16 0.64+0.04
D3/2 3 -8.9%t1.2 -7.082.6 - -L4.2*0.6 -10.0+2.7 -7.8%2.1
‘ +0.0 +0.02 +0.0 +0.0
n 1.0_5.03 0.98_3 06 ;‘050.06 10510 0.92+0.02
D5/2 5 -1.8+1.1 1.6£2.0 '13.7;0.5 0.6%3.1 12.7+2.7
L ' +0.06 +0.0
| 0.8919.92 0.79%0.02 0.74£0.0k4 0‘94-0.18 1.0_5 1o
F5/2 o) 0.7%2.9 -1.3%0.6
» +0.05
n 0.95_0.19 0.94+0.03
F7/2 5 2.3%1.1 0.1%2.4
+0.0
1 | 0.93%0.0k 1,0_0.51
Re(kf) in ecm -0573‘ -0.75 -0.75 -0.73 -0.72
O nelastic (mb) 7.45 - T.h2 T.h42 T.42 741
O otal (mb) 18.32 18.32 18.32 18.32 18.32
X2 33.7 29.5 29.4 N 25.3
Degrees of freedom 32 32 32 28 o8

Probability - 0.39 0.60 0.61 0.66 0.61




K+'p _IPARTIAL WaAve
- Amplitupes

—— )

/'\. SO‘Qﬁon’

0.97
0.86

D.s/z T B .
' 1.21 T S '
L i i ’I\L i 3'*’0.917 i l. 1 j
.0

- -05 0 .05

+ 0.5

S P 3/2'
1.21

0.97
. o 09

' 086 v '
" 0.86
L 1 ! 1 1 1 1 L

-05 00 05

|

XBL 705-898

Fig. 1



Polarization

05— |

| '0-0 1 1 1 l 1 i ! 1
-1.0 0.0 10
o { o
0.5 [ S 1 I 1T
0-0 i {
| Andersson et al, (CERN)
» _OL 1 1 i 1 I L 1 1
—10 00 1o
| coS 6

XBL 705-896

Fig. 2a



Polarization

do/da (mb/sr)

2b

Y _ .,
- =10 00 1.0

10 ‘ } _ ‘.
T

0.0 lT ' »

} Andersson et al. (CER}N) |
0k i 1 L I [ ! i
o -10 00 1.0
cos 6

~ XBL 705-895

Fig. 2b



Cp 210 Mk 2c

2.0\

Bland et al.
(LRL)

_('m_b/sgr) '

| dq‘/d"ﬂ |

Polarization

XBL 705-897
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A. Makes any warranty or representation, expressed or implied, with

“respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process d1scIosed in th1s report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of or for damages

resulting from the use of any mfo_rmatzon, apparatus, method, or
process disclosed in this report.

_As used in the above, "person acting on behalf of the Comm1ss1on
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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