Lawrence Berkeley National Laboratory
Recent Work

Title
THE REACTION K+P*toN

Permalink
https://escholarship.org/uc/item/4540f196

Authors

Chinowsky, W.
Goldhaber, G.
Lee, W.

Publication Date
1962-06-27

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/4540f196
https://escholarship.org/uc/item/4540f196#author
https://escholarship.org
http://www.cdlib.org/

UCRL-10337

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

Berkeley, California



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
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~ Ve are in the process of studying the interaction of " mesons on
hydrogen at 1.96 Bev/c. The experiment was carried out in the 20-inch
BNL Wgen bubble chamber in the separated beam tuned to K'} mesons. | The
| momentum epread of the beam was about *1%.

From owr preliminary anelysis we find a total oross section of
Um = 18 % 3 mb.

Of the interactions which are observed, we have concentrated on the reactions

KFepa 4Pt a +0 (a)
S
K+ PER (v)
.
~EE N+ +a (e)
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The observed ratios for these, based on 151 measured and fitted events of

type (a) and ~ 200 events of types (b), (e¢), and (d) combined, are

atbicids = 10:731:20

where ve took account of the undetectable decay modes of the K°. The partial

cross section for processes (a), (bv), (¢), and (4) 1s
¢ = Tx2mb,

If we ascribe the events occurring between M. = 860 — 920 to K production
and My, = 1180 ~ 1290 to 'n;3 production, then we find that out of 151 iden- -

tified events

25 are in the "non-resonsut" region
*
78 are in the K region

106 are in the N;3 region,

and finally 62 of the above events are in the common * ang N;B regions Thus
about half op more of the interaction appears to go through the doudble

resona.nt‘ state.

| In Fig. 1 ve plot M, + (7 = 3/2) against Mt (T - 3/2, 1/8), vhile in
Fig. B we plot My (T = 3/2, 1/2) agatnst My, (T = 3/2), all from resction
(a). The projeéctions on the various effective mass axes are also shown, The
difference between these is very striking and demonstrates clearly that t;he

"tsara= 1/2 resonance.
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In Fig. 3 we plot M, , against M, ., end in Fig. b M, o sgalnst Mxp“;
from reaction (b). This differs from reaction (a) in that the K cen be
fornmd‘with elther pion. It is remarkable that the K# seems t0 have dis-
appeared—within the limited statistic—perhaps due to interference effects.
In Fig. 5 we present_the C.M. anguler distribution of the Kf from.reaction.
(a) with the incoming K?, where the events were selected to correspond to
the double resonance as discussed above. The Kf distribution is strongly
forward peaked and consequently (C.M.) the N§3 is backward peaked, sugges—
tive of production in.a peripheral collision.

In Plgures 6 and T we plot the final two mass combinations M, p 3gainst
Mo fpf rgactions.(a) and (b). These do not appear to show any particular
structure, -

| Figures 8 and 9 give two Dalitsz plots for the 3-particle reaction (d).
Here again the presence of both the K? and the N;3 are clearly observed,

+ _
but here the n 4is shared between them; giving rise to constructive inter-

ference effects. Flgures 10, 11, and 12 give the corresponding mass plots

£or Mo, Meo,4y 80d Mpo

We wish to take this opportunity to thank the many members of the staff
of the Brookhaven National Laboratory for their very helpful attitude in mak-
ing this experiment possible. In particular we would like to express our -
appreclation to Dr. H. Blewett, Dr. R. Shutt, Dr. J. Sanford, and Mr. Spiro
and the AGS crew.

This work was supported by the U. 3. Atomic Energy Coummission.
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