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Introduction

e Precise data on 7~ p and K ~p interactions
to various neutral final states were

- measured in 1998 with the Crystal Ball
multi-photon spectrometer.

e The measurements were carried out for

~ beam momenta up to ~760 MeV/c at the
- (6 beam line of the BNL AGS.

Figure 1: The Crystal Ball multi-photon spectrometer.




400

200

0.0 0.4 0.6

¥y Invariant Mass (GeV/c?)

FIG. 11. The invariant mass of two photons in K~ p — yyA obtained with the high momentum

beam. The normalized empty target spectrum has been subtfacrbed. The results of the Monte

Carlo simulation are shown by the smooth solid line. The first peak is due to K~p — 7°A and the

second one to K p — nA.
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Total cross section for the K~p — nA from selected older experi-
ments. Triangles are from D. Berley et al., Phys. Rev. Lett. 15,
641 (1965); circles are from R. Armenteros et al., Nucl. Phys. B21,
15 (1970); and squares are from G. W. London et al., Nucl. Phys.
B85, 289 (1975).
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Total cross section for the K~p — nA as measured by the Crystal
Ball Collaboration. The curve shows the result of a unitary six-
channel fit assuming S-wave dominance.
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- Fig. 4-44: Differential cross section for the
* zemckion K~p — n°A at 732 MeV/c from
this amalysis.
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Fig. 4-46: Differential cross section for the
reaction K~p — 7%A at 750 MeV/c from
this analysas.
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Fig. 4-45: Differential cross section for the
reaction K~p — 7%A at 736 MeV/c from
Armenteros et al.
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Fig. 4-47: Differential cross section for the
reaction K~ p —» %A at 761 MeV/c from
Armenteros et al.
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Fig. 4-48: A polanzatlon at 732 MeV/c
from thls analysis.
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Fig. 4-50: A polarization 750 MeV /¢ from
this analysis.
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Fig. 4-49: A polanzatlon at 736 MeV/c
from Armenteros et al.

761 MeV/c 1
0s - .
» |
05 |
1 05 0 Y —
cos

Fig. 4-51: A polarization at 761 MeV/c
from Armenteros et al.
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Legendre Expansion
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‘Parametrization of Amplitudes

My parametrization of partial-wave
amplitudes satisfies unitarity and time-reversal
invariance. The total partial-wave S-matrix
has the form |

S = B™RB ,

where the background matrix B is unitary but
not generally symmetric, and the matrix R is
both unitary and symmetric. The matrix R is
a generalization of the multichannel
Breit-Wigner form to include multiple

resonances. It is constructed from a resonant
K-matrix:

R =1+2K(1—-iK)!.




Channels Included in Fits

s
T2*(1385)
A (1520)
KA
K*N |
nA (Sp; waves only)

(mm)sA (to satisfy unitarity)
() ¢2 (to satisfy unitarity)

N> (511 waves only — to satisfy unitary)
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A(1775)3
Parameter This Work PDG Estimate
 Mass 1777(1)  1770-1780
Width 131(4) 105-135
P(KN)/Tye 0430(8)  0.37-0.43

o VTEN(zh)

Uiotal

—0.29(1)

VIENT(75)

0.068(12)

total

Pole Position: M — ?2

M = 1757 MeV

['=117 MeV
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A(1520)

DO

Parameter =~ This Work PDG Estimate
Mass  1520.0 0.7 1519.5 4 1.0
Width 155+£15 1564 1.0

P(KN)/Tota 0.45(4) B 0.45(1)
M(rS)/Toowa 043(7)  0.42(1)
D(rmA)/Tiogar 0.12(7)  0.10(1)

Pole Position: M — Z‘g

M = 1519 MeV
[' =15 MeV




A(1690)

DO O

Parameter 'This Work PDG Estimate
Mass 1690(3) 1685-1695
Width 54.1 +£5.5 5070

[(KN)/Tiota1 0.25(4) 0.2-0.3
VT(KN) (%
v (rtotllr( ) —0.26(3)

Pole Position: M — zg
M = 1687 MeV
[' =53 MeV
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A(1600)"

N)IP——l

- Parameter  This Work PDG Estimate
Mass 1574(8) 1560-1700
- Width  197(21) 50200

D(KN)/Tyota 040(2)  0.15-0.30

V/T(KN)'(7X)

1_‘total $019(5)
VIENTE) - 5y
total

Pole Position: M — 52

M = 1534 MeV
I' =157 MeV
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E(1750)5

Parameter  This Work PDG Estimate

Mass  1768(7)  1730-1800
Width - 101(15) 60-160
(KN)/Tioa  0.21(4) 0.1-0.4
VIENI(E) - 99(3)
tota,l |

Pole Position: M — 22

M = 1754 MeV

1T'=93 MeV
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Sum mo..ra

® \World's best Kaon-induced dota
measured. (over narvour range)

with Crystal) Ball at BNL

® Reginhiv\3 stage of first trwl
\Lni-\:av:j self - cornsistent Mu.lhq_komnel
determination, of A* T¥ Paramelers

® First deler mination of /\"'J L*
Pole positions

® Plarn for new wmulhchannel
PwWA ivxcovpora-h'\na CB data




