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Previous partial wave analyses 1 ' 2 ' 3 ' 4  Of the chnnnei..Kp 	Mr 0  

• 	have investigated the E (1915) resonance in conjunction with the 

(1775) Or the T (2010). These results, summarized by Galtieri 5  have 

been consistent with a resonance in the ES (5/2
4-  
) wave with a mass of 

about 1905 Mev and a width of 50 to 80 Mev. Unfortunately, there 

has been little data in the vicinity of the resonance itself. More-

over, recently FOynnan et al. 6  on the basis of a three-quark model 

have questioied the assignment of the (1915) to the 5/2 k  octet, 

suggesting that the spin-parity assignment be reassessed. 

Our cerimdnt consists of 860 000 pictures of Kp interactions 

in the 25-inch hydrogen bubble chaniher at the Bevatron at 15 center-

of-mass energies ranging from 1865 to 2106 Mev. In this report 

we have used the first seven energies from 1865 to 2001 Mev: 

(1) to check the mass, width, coupling, and relative phase of the 
+ 

resonance, assuming that it is 5/2 ; and (2) to look for alternative spin-

parity assignments. 

The film was measured on the COBWEB system and the measurements 

were processed with the FOG -CLOUDY -FAIR analysis system. Events were 

identified as Kp Air °  - 	if they were consistent with A production. (A-U) 

ambiguities were resolved by the ionization of the positive track) and 

if the square of the idssing mass (inn) in the reaction Kp - A + rnn was 
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t}i in the interval 0.0177 ± .05 bcv 2 . me contmnnation o:[ Kp 

is estimated to be less than 5%. bach cven.t was assigned a weight to correct 

for A 'S which decayed outside of the chamber and for real events for which 

the square of the aussin mass would have differed from the moon by more 

than, 0.05 hey 2 . 

A conl.etc T scanwas made to d.cteiñne the K path length. Table I 

lists our cross sections and they are plotted in Fig. 1 together with a 

compilation of existing data. Figures 2 and 3 show the Lcgendre expansion 

coefficients for the anguJar distributions (cos 0 	 and the 

polarizations 

1(0) = X 	AP (0)
11 n=0 

IP(Q) 	BP (0) 

where 

p 	
n = 

and p is a unit vector parallel to the proton in the A de.cay (n = k x 	x iii). 

Coefficients greater than 7th order were consistent with zero. 

We have used an energy dependent partial wave analysis fitting the 

1 matrix e1cment in the angular moiiientuii basis directly to the distributions 

1(0) and IP(o) with the technique described by Smart. 	The expansions of 

the A and B are 

A 	c 	Re T. T. n fl 	 13 

and 

(1 ii Irn T. T. 

e 
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whore the T. and T. are the T matr.b elements for each. spin-parity state 

and the c and d coefficients arc in the notation of Tripp. 	our program 

allows each. T matrix elcmcnt to be expressed as an encrgy-dcpendcnt 

background plus a Breit-1igner resonance 

(a + bq)e 	+ dq) 

where x = E-E, q is the C.M. momentum in the 	inu  channel, a, b, c, and 

d are real variables describing the hackgromd and t, 	FR I 	F and are 

the coupling, masS, width and phase 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 1)5 and P7 amplitudes 

are dominated by the 	1775) and the ;(2030) , respectively, with fixed 

parameters. In addition, we have not tried to simultaneous l vary the 

background and the resonance parameters within a single part al wave. 

hven 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 1)5 and PS only. Presuming that over a 

• 	limited energy interval even a wave with a resonance can be approximated by 

the four-parameter background, we first tried to fit with Va riable back-

grounds in all waves up to, PS (and fixed resonances in the 1)5 and F7). 

Using Smart's solution 5 as a starting point, we found the solution 

shown in Fig. 3a. This segment of the Argand plot is in good agreement 

with predous analyses which inclvde the reownce paTametorization and, 

if the knowp small vdluc of the F5 amplitude at low energies is included, 

it is very suggestive of a resonance in the PS wave. 
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2) Resonance in D5, P7 and F5 waves. TO deteniiie the paralieters 

of the prcsurned resonance in the F5 wave, we have used a resonance 

paramoterization both with and without background. Figures 4 and 5 

show the Argand plots using a fixed background with the parameters found 

by Smart (fit 2a) and with no background in the F5 wave (fit 2b). 

These fits are summarized in Table II. The Identical x 2  for 

solutions 2a and 2b indicates we are, very insensitive to the background 

under the PS resonance. We also attempted to include a resonance in the 

P1 wave following Smart, Litchfield, and Galtiéri. However, the width 

of the proposed resonance 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 assigmilent in the lower partial 

waves by forcing a small PS amplitude. However, no satisfactory solutions 

have been found to date. We have not tried substituting a resonance in 

the higher partial waves as 'yet. 

Our best estimate of the resonance parameters, assuning the 5/2+ 

spin-parity assignment, are those associated with fit 2b 

[m = 1911 + 13 Mev, r 	74 ± 10 Mev, t = .085 ± .01 and = 179° + 	J. 
The errors associated with these values have been increased to account for 

the uncertainty in the background. These values are consistent with all 

other determinations but the mass is somewhat higher. The coupLing is 

negative in the notation of Caltieri and in phase with the coupling of 

the E (1775) resonance. These values may be improved if we can make a better 

determination of the background under the F5 by fitting over a lai'ger energy 

interval. 	 ' 
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TABLE 

Cross Sections Kp - Air °  

P lab c.in. 	beighted Cr Au 
(bev/c) (bcv) 	l3vents (mh) (nib) 

1.153 1.865 	 1196 1.81 .47 

1 
V 	1.190 1.882 	323 

V 

1.33 
* 

.35 

1 1.208 1.890 	611. . 	1.50 
* 

.39 

1.262 2 1.915 	331 .1.29 
* 

•34 

2 1.278 . 1.922 	488 
. 

1.32 
. 	. 	* 

.34 

1.310 1.937. 	724 . 	1.34 
V

.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 

* 
Final. scanning efficiencies not yet completed. 	. 

1 ' 2Energics combiVnecl for.analysis. 	. 
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FIGURE CAPT I ONS 

Fig. 1. Cross-section for Kp An 	A compilation of data including 

the fifteen momenta for this experiment. 

Fig. 2a, Legendre expansion coefficients A 0 -A7  for the angular distribution 

do 	 _____ = 	A P 	cos Oj, 	cos 8 
Jill -  

n 	 klIK.L 
:in the Kp center of mass. 

Coefficients above A 7  were consistent with zero in the energy 

range of this experiment. 

Fig. 21). Legendre expansion coefficients B 1 -B 7  for the polarization 

distribution 	II? =X2 	B1jP (cosO). 

Fig 3 Argand diagi m of conplc\ partial unve arrUtudes for 5olutlon 1 

The P17 is paraineterized as a resonance only ( (2030)), the 

D15 (E(1775)) is paraincterized as a resonance plus energy 

dependent background. All other waves below Fib are paiaineterized 

as energy dependent backgrounds. The behavior of the P15 

leads to a resonant parameterization shown in Figs. 4a and 'lb. 

Fig. 4a. Argand diagram with the P15 paraniet.erized  as a resonance plus an 

energy dependent background for solution 2A. The F17 is paraeterized 

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

: energy dependciit background and all other waves are energy dependent 

backgrounds. 



Fig.. 4b. Agand di agram with . the P15 paramterized as a resonrnce 

only.for solution2B. The P17 is paranieterized as a 

resonance only, the 1)15 as a icsonance plus energy dependent 

background, and all other waves as energy dependent backgrounds. 

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

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 
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 con tractor 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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