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Previous partial wave ana]ysesl?2’3’4*0f the chdnhevi-p > pr®

have investigated the £(1915) resonance in conjunction with the
%(1775) or the‘X(ZOSO). -Théée results,vsummnrizod.by Galtieris have
been consistcnt;with a resonance in the F5 (5/2+) wavé with a mass of
about 1905 Mev and a width of 50 to SO'Mev. Unfortunately, therc
has been little data in the Vicinity éf the resonance itseif. More-
'over, recently Feynman et‘a1.6 on the basis of a threefquark model_'
have questioned the aséignment of the 2(1915) to th'e'S/Z+ octet,
suggesting that the spin-parity assignment be reassessed.

Our experiment consists of 860 000 pictures of K p interactions
in the 25—iﬁch hydrogen bubble'chamber-at the Befatron at 15 center-
of -mass energies ranging from 1865 to 2106 Mev. 'In this report
we ha&e used the first seven ecnergies from 1865 to 2001 Mev:
(1) to check the mass, width, coupling, apd rélative'phasc of the
fésonance, assuming that it is 5/2+; and (2) to look for alternative spin-
parity assignments. o ' v

The film was measured on the COBWEB'system and the measurements
were processed withvthe FOG-CLOUDY-FAIR analysis system. Events were
identified as.K;p > Ar® ifrthey were consistent with A production.(A—O)
anbiguitieé were resolved by tﬁe‘ionization of the positive track)’and

if the square of the missing mass (m) in the reaction K'p = A + mn was
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. L » - 2. . . - 0 0
within the interval 0.0177 £ .05 Bev®. The contamination of K'p » &7u

is estimated to be less than 5%. Each cvent was assigned a weight to correct
for A's which decayed outside of the chamber and for real events for which
the squave of the missing muss would have differed from the mean by more
4 C el

thun 0.05 Bev™.

A complete T scan'was made to determine the K- path length. Table I

lists our cross sections and they are plotted in Fig. 1 togcther with a
compilation of existing data. Figures 2 and 3 show the Legendre expansion
cocflicients for the angular distributions (cos 6 = pw-pk) anc¢ the

polarizations

a2 T ‘
I(e) = &% 7§ AP (0)
n=0
.2 1,
IP(8) = 27 ) B P (6)
n=1
where . o ' : ' o0
b= ﬁA.ﬁ = (3/_0‘/\') (P

A

and p is a unit.-vector parallel. to the proton in the A decay (13 = k x %/Ilz < ).
Coefficients: gl*eafcer than 7th order were consistent with zero.

We have Uséd an energy dependent partial wave ahalysis :(:itting the
'l‘I matrix eiementé in the 'amgular monentum basis directly to the distributions
I(8) .and IP(6) with the teclmique described by Smart.l'v'ﬂmc expansions of

the An and Bn are

- T 1j Fo
A= ] ¢ Re T
) n -
and
B = ) d 3 m T* T
n n 1]

n



where the T, and'Tj arc the T matrix clements for each spin-parity state

and the ¢ and d coefficicents are in the notation of Tripp.7 Our progran

allows each T matrix clement to be expressed as an encroy-dependent

background plus a Breit-Wigner resonance

tc'?
X+ /2

4+

T= (a+ betlc” dD

where X = E“ER’ q}is the c.m. momentun in- the _”in.” channel, a, b, ¢, and
d arc real Vafiables.doscfibiﬁg the background and t, ER, I' and ¢ are
the coupling, mass, width and phasc of resonance, respectively.

Rather than try to vary all possible parameters we have chosen to
look at a limited energy region and to assume that the DS and F7 amplitudes
are dominated by the £(1775) and the X(ZOSO); respectively, with fixed
parameters. In addition, we have not tried to simultancously vary the
background and the resonance parameters within a single partial wave.

liven under these restricted conditions the solution of the minimization

process depends upon the starting point. The procedures and the results

are characterized by the following solutions:

1) Resonances in the DS and FSVonly. Presuming that over a
Timited energy interval cven a wave with a resoﬁance can be approximated by
thC‘four;paramcter background, we first tried to fit with.variable back-
grounds in all waves up to F5 (and fixed resonances in the D5 and F7).
Using Smart's solution 5 as a starting point, we found the solution
shown in Fig. 3a, This':egment ofithc Argand plot is in goad agreement
with previous analysés vhich-include the fesonnnce paramcforizatiom and,
if the known small valuc of the F5 amplitude.at lIow energiecs is included,

it is very suggestive of a resonance in the F5 wave.

- : UCRY,-19789
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2) Resonance in D5, F7 and FS WQVCS.. To detcfmino.the parameters
of the presumed resonance in the FS wéve, we_haye used a resonance
| paramctérizatibn both with and without background. Figures 4 and §
show the Argand plots using a fixed backgroﬁnd with the paramcters found
byﬂSmart (fit 2a) and with no backgfohnd in the F5 wave (fit 2b).

These fits are summarized in Table I1. The identical XZ {or
solutioﬁs 2a and 2b indicates we are very insensitivé to the background
under the F5 resonance. We also attempted to include a resonance in the
P1 wave folldwing Smart, Litchfield, and Galfieri; Hchvér; the width
of the pfoposedvresonance is larger than our energy interval and no
satisfactory solutions were obtained.

The general consistency of solutions 1 and 2 indicate that a 5/2+
‘resonance at about 1915 Mev is very compatible with the data. We have
looked for an alternative spin-parity assignment in the lower partial
waves by forcing a small F5 amplitude.. HOQevér,'no satisfactory. solutions
have been found to date.'AWe have not tried substituting a resonance in
the higher partiai waves as yet. | |

Our bestveétimate of the resonance parameters, assuming the 5/2+
spin-parity assignmcnt, are those associated with fit 2b
m=1911 " 2 Mev, 1= 74 1 10 Mev, t = .085 + .01 and ¢ = 179° * 20y,

The errors associated with these values have been increased to account for

~the un;ertaintf in the béckground. "These values aré consistent with all
other detemminations but the maés isvsomewhat higher. The coupling is
negative in the notation of Galtieri and in phase with the coupling of

the £(1775) resonance. These values may be-improved if we can make a better
determination of the background-under the F5 by fitting over a larger energy

interval.,

U

~
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Cross Sections K'p » An°.

B it

TABLE I

1,2

>“Energies combined for - analysis.

Final scanning efficiencies not yet completed.

Plab C.m. Weighted = o Ao
(bev/c) _(bev) Lvents (mb) (mb)
1.153 1.865 496 1.81 47

g ‘ . , %
1,190 1.882 323 1.33 .35
1.208". 1.890 611 1.50 .39
2 1 . : *
1.262 ©1.915 331 1.29 .34
) 2 . ‘ *
1.278 1.922 488 1.32 .34
1.310 1.937. 724 1.34 - .34
1.345 1.953 387 1.20 .32
1.384 1.970 350 1.20 .32
1.453 2.001 619 1.20 .31
*
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Fig. 1.

Fig. 2a.

Fig. Zb.

Fig. 3.

Fig. 4a.
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FIGURE CAPTIONS

Cross-scction for K‘p > Aw A compjlatlon of data 1nc]ud1ng

the fifteen m&mnnta for this experiment.

Legendre expansion coefficients AO—A7 for the angular distribution
I\h

| “HK]

do _ 2y > . Wy o %
m the h P ccntor of mas

Cocfficients above A7 were consistent with zero in the cnergy

range of this experiment.

Legendre oxpansion coefficients Bi-B for the polarization

(cos e)

distribution v = %% z B_P

ArgandAdiugramfof complex pdrtial wdve amp1i§udcs for solution 1.
The Fi7'is paraneterized aS'a'resonanée only (£(2030)), the

D15 (2(1775)) is parameteriied as a.resonanéovplus energy
depcndent‘backgrouﬁd. All other waves.below 15 are parameterized
as enérgy dcpcndeht-backgrounds‘ The behavior of the.Fls

lecads to a resonant parameterization shown in Figs. 4a and 4b.

Arband diagram with the I'15 paran@tcrlzed as a resonance plus an
‘energy dcpcndrnt bac keround for solution 2 The F17 is parameterized

as a resonance .only; the D15 is paramcterizcd as a resonance plus

energy dependent background and all other waves are energy dependent

- backgrounds.

(o

<
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Fig. 4b. . Argand dingram with_thé F15 parameteriZCd-ug a resonance
only for solution 2B.. The F17 is parametérized as a
réspnance:only; the D15 as a resonance plus cnergy dependent

background, and all other waves as energy dependent backgrounds .
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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person actmg on
behalf of the Commission:

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 disclosed in this 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 information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
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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