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ABSTRACT Ly
| ~ An a;mlysia of the reactions n~ + p = A° + K° and 8' + "K{ at iﬁciaéht g
- ’momenta of 1500 through 2360 MeV/c is currently in progreu. The data re-' .
= _lulted from an extensive exposure of the Lawrence Radiation Laboratory'o i

' "’.'.'.'7Z-£nch uquid-hydrogen bubble chamber to a high enorgy n beam at the '. \ :

—;w\.— :

L Bevatron. ' ' : ‘ B l! L
_ A preliminary partial-wa.ve analylia. currently ba.led on the 7‘.. K
data only. indicates that a J = 9/2 spin state of the 2190-MeV pion-nucleon

L resonance recently discovered at Brookhaven National Laboratory'o alternating-

‘-";.f‘:;gradient synchrotron is favored over J « 7/2 or 5/2 Thia analysis will be
. continued in the fumre. with an attempt to underltand the general behavior

. of both reactiono ln the renonmcc rogion. o IO L D S
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. Until recently there were four known excited states of tlie nu'cleon"“"‘_’:V',:".ln"'
( (l) in the T=1/2 state at 1512 and 1688 MeV c. m, energy and (2) in. the , .
-"Ts3/2 etate at 1238 and 1920 MeV c.m. energy.. However. within the paet _';3

" .' year experimente at the Brookhaven alternating- gradient eynchrotron b!y \ L
'v?-.‘ '¥ .: Diddene et al. uncovered two additional stateo at higher energy: (l) in: the. '
B 'rsx/z state at 2190 MeV and (2) in the T=3/2 state at 2360 MeV, | l] Varioue .' R
L -_ experiments have inveetigated the question of spin and parity aae;gnmente,_ t.'or“ B
e come of these states with partial or complete success. The diaeeaeion "éreg» | . '
E " sented here beara on the possible spin assignment of the 21l90‘-MeV.sta't'e'_’ae IR
inferred from the cross sections and angular diatributione of two-body ﬁin_al _ B

states involving strange par;ielee produced from an initial n"p system,

P

The work of Hellaod et al."summarizes the efforts of tlie'Berkeley group“h _

- '.Vf';"f :"’:'f ©. " and others in elastic o p scattering;[ 2] an analysis of angular dietributionl with '1
‘:A no significant polarization 1n£ormation infere spin assignmerts of 3/2, 5/2, and
7/2 for the 1512-, 1688-, and 1920-MeV states, respectively. An analysie of

photoproduction experiments by Peierls including proton polarization data

e
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Work done under the auspices of the U. S, Atomic Energy Commission.

tPaper presented by Gerald A, Smith at the Internetional Conference on

1

Nucleon Structure, Stanford Univeruity. June 24-27, 1 963
:Currently at the Iarael Atomic Energy Commiulon Laboratoriee. Rehovoth.
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suggests a 3/2” assignment for the 1512-MeV state and somewhat less
| convincingly indicates a 5/ 2t assignment for the 1688-MeV state. [ 3] No

. significant information is currently available on the imrity of the 1920-M&V A

" state; of course, for some time the spin and parity of the 1238-MeV state o |
"has been known to be 3/Z+. The work of Diddens et al.: on the '219'0? and .
2360-MeV states provides oo spin, since it was a series of total-cross-
section 'transmission' experiments without ﬁzeoaurexﬁent of angular .diat'ri- )
'but'iono. | | | | |
" Because two-body final .atates lend themselves nicely to partial#yvav'e :
: ;_ anolysis. we have selected the reactions n"p =~ A°K®, £°K*, and £9K® for
an analysis of angular dutributione and polarization in the region of tho 2190-;'3‘
" "._ MeV resonance. From an exposure of the Lawrence Radiation Laboratory'o L

72-inch liquid-hydrogen bubble chamber at incident m~ momenta.of 15005

1690. 1900. 2050, 2150. zzso. and 2360 MeV/c (1930, 2020, 2115, zxao.
2225, 2265, and 2309 MeV in the ¢, m., respectively), 1639 A°K® md :

1199 Z°K* events have been found. Because of poor statistics at each of the Y 3

momenta, the' 8°K° reaction is not useful in this discussion. In Fig. l we :
[ S

) pfo-oe’nt the (a)A°K° .and {b) E"K+ croa‘e' sections including ;h'e data v.of a bl
) number of other experiments at IJv?ver momenta. In each case there is no
‘ evidence for an enhancement in the region of the 2190- MeV reaonance. 1n- e

G ~ dicating that the contribution of this state to these reactions is small compared , .

SR to the background. The well-known rise ot' the A°K° croes section in the o

: :'f;' region of 1030 MeV/c is also seen; preoently the auociation of this en. -_._
R e ’I'hancoment with the l688-Me’V resonance in tho " P lyltem 1- not clear. ‘.
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In Fig. 2 we have plotted the c.m. angular distributions of the hyperon '
for (a) A OK9 and () T°K*. The A%'s are generally peaked backwards and .'
‘require high partial waves (F waves or greater) with no significant changes
. observed at the 2190-MeV rcsonau'co.j :On the othex: hand, the £"'s show
etriktag propertiee.' The data require no more than c0030 at 1590 MeV/c, By
‘and become somewhat leea'complex such thatl at 1900 MeV/c.onlf coed 1e- | »
required. At 2050 MeV/c. a large cos 9 term ie required which eubsequently
dies out above the resonance (2190 MeV in the c.m, = 2080 MeV/c in the lab)
We are currently engaged in a phase-shift analysis of these data with the fol-
lovcing preliminary r’esulte:. if one assumes only Sl /2 .and Pl /2 amplitudec o
in the background as indicated by the interference term in the 1900~ Mev/c
. data, then a J=9/ Z-epin hypothesis is favored over 7/2 by a factor of approxi-
matcly three and over 8/2 by approximately eleven. More general auumptionl, ‘
- abodt the 'nonresonant_backgr.ound_will be hx_ade in the future. This analysh ‘.
 with Z°K*? does not irifer the parity. |
' Lastly, it should be pointed out that the Regge trajectory aseociated _
‘ with the nucleon (1/2 ) state intersecto the J =9/Z axis at almoast exactly 2190 Mev. '_
if linearly continued through the 1688-MeV resonance (5/2 ) Howev'er.‘ evenlif |
| the 's‘pi'n and parity of the 2190 .MeV state were conclusively'shown to be 9/ 2+'
r"thie statement may have no relevance. since, as Profeuor Chew has pointed |
out. the trajectory may be expected to turn over \vell before thu point.
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FIGURE LEGENDS l&

Fig. 1. (a) A°K® cross sections vs incident " momentum (b) K" cross
‘ -, sections vs incident #” momentum,

Fig. 2. (a) A° c.m, angular distributions of fhh experiment, (b)Z° cum,
' ang\ilar distributions of this evxpe‘r‘iment.

All curves are fits tof:i
power series in cosd with maximum order n,
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