Lawrence Berkeley National Laboratory
Recent Work

Title
OBSERVATION OF CASCADE HYPERON INTERACTIONS

Permalink
https://escholarship.org/uc/item/7rv288q0

Author
Muller, Richard A.

Publication Date
1971-12-01

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/7rv288q0
https://escholarship.org
http://www.cdlib.org/

Submitted to Physics Letters B LBL-566

. Preprint
RECEIVED a j
lAwngATORY
RADIATION LA 3
. For Reference
T FEB 41977
. Not to be taken from this room

LIBRARY AND v '
DOCUMENTS SECTION | \_ )

OBSERVATION OF CASCADE HYPERON INTERACTIONS

Richard A. Muller

- December 41971

AEC Contract No. W-7405-eng-48

<. |



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 Univetsity 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. ‘ : '




-idi- LBL-566

OBSERVATION OF CASCADE HYPERON INTERACTIONS
Richard A. Muller

Space Sciences Laboratory and
Lawrence Berkeley Laboratory
University of California
Berkeley, California 94720

S

. December, 1971

‘é‘.

ABSTRACT

@ We report on the observation of 17 vE-Q- + p interactions in the
™ Berkeley 72'' Hydrogen Bubble Chamber. Cross-sections are
R calculated for both elastic and inelastic channels.
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Although the existence of the cascade hyperon ( = particle) has
been known since 1953, there have been virtually no reports of its
inferaction-s. There have been many studies of the interactions
of other strange hyperons; the neglect of the = particle comes not from
iack of i.nter‘est but rather from lack of particles. Because of its low
pivoduction.‘cross-se.ction, the total length of = tracks produced in
hydrogen bubble chambers, forvexample, ‘is probably less than 1000
‘meters. We thought that it might be interesting to look at the inter-
actions of such strange particles.

‘ We made a search for = interactions in film taken in an exposure
of the Berkeley 72'' bubble chamber to K~ particles in 1963. The
production and deca‘y characteristics of the &'s from thié e€xposure
have been reported‘previously. 1 During the initial phases of this
work, the first published cross-sections for elastic 2~ + p scattering
was reported by Charlton et al. z

and by the Amsterdam-Nijmegen

Collaboration. 3 We report here the observation of 4=~ + p and

- 13E%+ p interactions. Thirteen of these interactions were in inelastic

=

channels. -The momenta of the ='s rangéd from a low of 0.5 GeV/c‘
to a High 0f 2.8 GeV/c. The average momentum of the = siih fhe |
‘chamber was 1.3 GeV /c; the average momenturﬁ of the ='s which
interacted was 2.0 GeV/c. The higher average momentum of the
interacting sample indicates a cross-section which rises with energy.

= interaction tdopologies were too rare to have been included as an

‘event type in the original scanning of the film, done soon after the

1963 exposure. However there was a special category for peculiar

events (traditionally called ' zoo-ons '), and it was into this category

[

that most of the = interactions should have been classified. We made

a special scan of several thousand zoo-ons, and found 32 candidates

_.2_
for = inferactions. Of the 17 which we eventually called true =
ipteractions, all but two had been tagged as zoo-ons on both scans.
Thus the overall scanning efficiency was close enough to 100% that
scanning bias errors were negligible c‘ompared to our statistical
errors. There were not enough events to permit a topology-dependent
calculation of scanning efficiency.

All candiaétes were measured at least three times, kinemat.ical_ly
fit with the program SIOUX, and re-scanned for consistency.with
predicted ionization. Partic}ula.‘r care was taken to try non- & hypo-
theses on those events that had a good fit to a = interaction hypothesis.

Kinematic fits were accepted if they had a confidence level of 1% or

_better.

The results of our search are sufnmarized in Table 1. In order

to be sure that an event represented a E interaction, we required

" (depending on the event type) (a) that a K+ or visible K° was produced

—

along with the =, and/or (b) that a visible A was seen in the final state.
The column marked "' signature ' indicates which conditions were

placed on each event type. For the determidation of interaction

- cross-sections we could use only those events for which we knew the

total péthlength of Z's in our exposure. Thus, for example, we

% s that were produced in the particular reaction

could not use =
K™+ p=>E°+ K%+ x° (even if the 2 interacted and the K° decayed),
because we did not know the rate at which E°'s are produced in this
reaction. The number of events for each reaction type that could be
used for the cross-section determination is lisfed in the next column
of the table. Pathlengtil of the Z's was determined for each signature

type, using the data of reference 1. Cross-sections for each reaction

(corrected for unseen events) are listed in the last column. In all
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cases the errors are determined by statistics; scanning losses and

other systematic errors are negligible. Rather than spécify an error
‘ : . ; :

for each reaction cross-section, we simply give the number of events

used in its computation.
. o _ .
Our elastic & + p interaction cross-sections are compatible with

2,3

those published previously. Inelastic cross-sections

have never been published before. It is interesting to note that inter-

Vacting. =% 5 are relatively easy to identify, even though =% s that%
decay (because they decay into neutrals) are difficult to identify. For

the 2%+ P intéraction our total observed cross-section is 61 * 20 rrib;

the f_:otal cross-section should include contributions from such final

=0

states as =" + p + w’.

s o + - .
Only .in one reaction, 2%+ p-> A+ Z7, were there sufficient events

to warrant looking th the angular distribution. For thié reaction, the
.center of maSS‘ angular distribution waé consistent with a flat distribu-
tion: the cosines of the angle between the incoming E° and the outgoing
A were —0.;69, .-0.45,. —0.05,. 0.05, 0.15, and 0.80 for the six -events.
-The total observed cross;section_s for ,E'.o + p is of the same order as
other bary‘on-béryon cr;)ss-éé;tions; at this stage of investigation
. there s.éer‘ns to be nothing peculiar aI;out = interactions.

Petér‘ Cook deserves special mention for his excellent computer
programrhing and careful scanning, and for his initiative in these

investigations. I wish also to thank Luis Alvarez for suggesting and

encouraging this work.

4-

REFERENCES

1. P. M. Dauber, J. P. Berge, J. R. Hubbard, D. W. Merrill, and

R. A. Muller, Phys. Rev. 179, 1262 (1969).

2. G. R. Charlton, J.':Badier, E. Barrelet, I. Makarovisch,

J. Pernegr, J. R. Hubbard, A. Leveque, C. Louedec, L. Moscoso,

-

and D. Revel, Phys. Letters 32B, 720 (1970).
3. R. R. Dalmeijer, A. J. de Groot, J. C. Kluyver, E. de Lijser,

H. J. G. M. Tiecke, Lettere al Nuoyd Cimento 4, 373 (1970).

~3 .

¥



-5

Table 1
. - = cross-section cross-section
reaction events _ signature events ¥* _(mb)
= BV p-E+p -2 K,A 1 . 8
0+ p> A+ D 6 A s 24
2 | - ’ '
« =04 p- z:°+Z‘,+ 1 A 1 6
—0 , + ’
2+ p=> 11 +A+A 1 K, A 1 6
204 po 10 + A+ T 1 A 1 6
S E°+P—> 11-++ E_‘l'p 1 Kor A 1 5 N
o . - _
tp>m +tn+E +n 1 K,A 1 6
) - o : '
saem - +
0+ p> 2 + 2 1 K 1 4
)
0+ p> Z7+ K% p 1 K 1. 4
w3
. Confidence level from SIOUX > 1%.
™ Includes only those events for which a = pathlength could be

& calculated.
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