Lawrence Berkeley National Laboratory
Recent Work

Title

PRODUCTION OF STRANGE-PARTICLE RESONANT STATES IN n-+p INTERACTIONS AT 3.2
AND 4.2 GeV/c

Permalink

https://escholarship.org/uc/item/56g94z8wd

Authors

Hardy, Lyndon M.
Chung, Suh Urk
Dahl, Orin 1.

Publication Date
1964-07-03

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/56q4z8wd
https://escholarship.org/uc/item/56q4z8wd#author
https://escholarship.org
http://www.cdlib.org/

UCRL-11442

University of California

Ernest O. Lawrence
Radiation Laboratory

\
TWO-WEEK LOAN COPY |
This is a Library Circulating Copy
which may be borrowed for two weeks.
For a personal retention copy, call
Tech. Info. Division, Ext. 5545
\— _J

PRODUCTION OF STRANGE-PARTICLE RESONANT STATES IN
m +p INTERACTIONS AT 3.2 AND 4.2 GeV/c

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



BB dapaney
B

v ..pu,..w_r”:
e M
A -t
(lad “ o
: o <
- 1
: 0
. =
! (3]
K Q
. nd

High Energy Phys

. On

Conf

¥T e T

re

W ; ~ i
CALIFORNI

oY
*

A

Lawrence Radiation Laboratory’’

California

)UCTION OF STRANGE-PARTICLE RESONANT STATES IN

W

c.fv
~N
m
(]
<
m
.L_
“
£
<
[
A
(o]
L ]
T E
Q
A.
(4
<)
&
=
[

-

h

Suh Urk Chung,
Janos Kirs, _a.pd Donald H,

Orin 1.

1964

)
17

5

® £ : > N
23 LB ® :
o 88 out - M g =
- . — : rv e
- 2 'R o
i g7 B - m e
g Z @
. N .
4, % B/ L il : MH
m - \. m Omv £ . .
. - o - nI
- 8 ‘- o
4. a2 L. g
) w? e Ay
1 8P & SR
E N o B} .o
R
12 o2
. 9 ]
.8 A de
R P\lﬂ\l <30




; . o | -1- o | UCRL-11442

PRODUCTION OF STRANGE- PARTICLE RESONANT STATES IN
- + p INTERACTIONS AT 3.2 AND 4. 2 GeV/c*

Lyndon M. Ha.rdy, Suh Urk Chung, Orin I. Dakl,
© Richard 1. Hess, Janos Kn'z, and Donald H. Miller

(Presented by D. H. Miller)

Lawrence Radiation Laboratory
University of California
Berkeley, California

July 3, 1964

- The general properties of the three- and four -body final states containing
a A or %0 are being studxed at 3.2 and 4.2 GeV/c. In thm report we discuss
{ “the meson and baryon resonances that contnbutez'.most significantly to these final
states. Evidence is preaeﬁted for the increasing irhporta.pce of pez;ipberal col-
lisions involving boson exchange as the incident = momentum ig raiéed.
, = » | - I YnK FINAL STATES
Several mvestxgatzons of n p interactions in the 1.5 to 2,5-GeV/c region

have demonstrated that most YWK events are produced through- either

- %
T +p=+Y+K (888) Y+ m+ K
or
- . - ' '
mn +p=Y + K +Y+7m+ K,
M : N * ’ ) * . b . . . . .
with Y 's and K 's produced with comparable rates in both the AWK and
ZnK final states. 1 This situation changes rapidly with increasing m  momentum.
The effective-mass distributions for the Kn combinations a.i'e given in

Fig. 1. At 3.2 GeV/c, most An K and ZQn"K* events result from the YK*

0 . '
- Work sponsored by the U.S. Atomic Energy Commission,
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intermediate sta;c, In both‘f‘ca;ses. the YK.%‘ system can be produced in'peripheral
collisions involving K or K exchange. It may be noted that the E'(Kv)J" final
e_tate also contains a s'tz_'ong ‘K»* contribution. Hownver, the center-of-mass
angular distribution for Z"K’M productxon apprommatea cosZG. in contrast to

that for AK’&'o or Eo *0

. where the K 's are peaked sharply in the ba.ckwarda
-dzrectnon as expected for 2 boson exchange mechamsm. At 4.2 GeV/c. ‘the two
peripherally produced K *0, 8 st111 contribute strongly. while the relative irri-
portance of the E"I‘(’M intermediate state is decreased markedly. No evidence
for any resonant K state other thé.n K* (868) is observed. )

The effectxve masses for the Ywu combmahone are plotted in Fig. Z.
At 3,2 GeV/e, clear contmbutmns arise only from those low-mass baryon
resonances that may be produced peripherally - - Y 1 (1385). Y (1405). and
-Y (1.:20). little evidence for Y 1 “(4385) is apparent. Although either stansncal
or measurement accuracy may obscure the presence of higher-mass ba'ryon

resonances, they cannot contribute strongly, since most of the remaining Xn

. . 3 .
combinations are reflectione of the YK intermediate state. "At 4,2 GeV/c, the

relative contributions of even the low-mass baryon resonances are further reduced.

II. THE :Yﬁ'nK FINAL STATES |
The effective-mass distributions for all An and Kn combinatioos from
the AnnK events are plotted in Figs. 3 and 4. At 3.2 GeV/c, Y:(1-385) prodoction
is copious in all charge states, although only Y*o and Y,e'+ can Ibe'produced

1 R |
peripherally. In addition, both K*o and Kﬁ are produced strongly. Further

.

examination of the correlations in these events indicates that essentially all

*0 . e . *
Y 4 's are produced in association with K 0, s, with a production angular

s * s . K3 *-
. distribution characteristic of boson exchange. However, substantial' Y 1
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‘production also occurs with VK , although in thxs case there is a.dchtzona.l -
resonance production when the remaining Aw or Km combination is nonresonant.

-3
At 4.2 GeV/c most Y,

proyéuclti?on has disappe;a_réd; some K* production is
still apparent. _ ' '
The Zw and Kn effectwe masses for the EmrK events at 3 2 GeV/c
are plotted in hga. 5 and 6.’ The dzstnbutxons a.gain show that resonance
production occurs predommantly in those states accessible through boson ex-

. change, K*Y*(mos or 1520), and K"0v"0 (1660). The (=m° distribution is

/remarkably similar to that for the (Efr)o 0

final state studied from 2.0 to
2.4 GeV/c. where the same resonant states are s‘"crongly excited. !

All three-body effectiye-»rﬁ#sé conﬁbina.tion’s _from these states have
been examined for evidence of Y:n of K:n rescnances. Unfortunately, the
complexity of the final states makes interpretation of possible enhancements
. ambiguous. However, in searching for new boson reeonanc.és in the AnnK

L3

final state, it is not practical to eliminate all Y’: events in the same manner .
that N* events are suppressed in the analogous p'ﬂ'-fn’+1’r" final ‘s‘tate.v since the
A resonates e'q(.tally stronglsr with pions of all éhargéa.' Nevertheless, it is of
{. interest to compare the an distributions with: thos¢ observed in other experi-
mente. Thus far, two Krnw enhancements have been reported in.the mass in-
terval accessible in the present experirx'ment. The first, at 1230 Me\'l with full-
width T" « 60 MeV. was observed by Armehteros ét al. ina sthdy of pp

° annihilations at rest;z' the second at 1175 MeV with T <50 MeV, was observed

by Wangler et al. in w p interactions at 3.0 GeV/c. 3 _

In Fig. 7 we have plotted our data separately £6r the three momenta
near 3.2 GeV/c, at which measurements were made (these were grouped together
in the previous discussion). The solid curves represent phase space when

i

* : .
modified for ¥ production. No systematic enhancement is apparent in the
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distributions. O'xly at 3.01 GeV/c is there any evidence for an enhancement.
, o | with a peak a;t ~ 4230 MeV and T" ~ 80 MeV. ' Since this peak is _not observed
| at the other momenta. shcwm,‘ we cannbt c§nc1ude that it repreaénts a valid
Kwn effect; a.lthough it might correspond to the enhancement reported by
ArmeLiteroa et al. 2 In this case, the data would suggest a surpnamg energy
dependence for the pc-_:ak. No evzdence is observed for a Kam peak at '1175
MeV as reported by Wangler et al, 3
p— ' We conclude that the contnbuti.ons from baryon reaonances to three-
and four-body fmal states decrease rapidly with mcreasmg n momentum.
the K ~contribution decreases cona1derab1y more slowly. Only the low-mass
'vb.aryon resonances are obéefveci; At i.ncreas.ing T~ momentum, resonance

production occurs predominantly in charge configurations accessible through

boson exchange.
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. FIGURE LEGENDS ..

| Fig."‘ 1. Efﬁective;masa distriimtions for va ayste;ns in YnX fi‘narl stéteslz

| - a,b,c are fér 3.2 GeV/c },d,é,%, are for 4.2 GeV/c.

Fig., 2. Effective-mass distributions for Ymn 'combinaiions in YvK final
‘states: a,b,c,d are for 3.2 GeV/c; e,f,g,h are for 4.2 GeV/c 3

Fig. 3. Effeétive-ma;ss distributions for Aw systems in AnmK final states:
a,b,c are for 3_2~‘GeV/c; d,e,{ are for 4.2 GeV/c.

Fig. 4. Effective-mass distributions for K'rr. systems in AnnK - final states:
a,b,c are for 3.2 GeV/c; d,e,f are for 4.2 GeV/c.

Fig. 5. Effective-mass diaﬁributioaa for Zm combinations in ZmmK finai
states at 3.2 GeV/c. |

.- Fig. 6, Effective-mass di;atributibns for Kmn syatems in Z#ﬁl{ finai states
at 32 GeV/c. - | |

Fig. 7. Effective-ma.ss diétributions for poeitive and neutral Krw combinaﬁona.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, 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 Com-

mission, or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access

. to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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