Lawrence Berkeley National Laboratory
Recent Work

Title
THE REACTION n+p _&gt; &lt;*&gt;6A ++ AT 2.3 AND 2.67 GeV/c

Permalink
https://escholarship.org/uc/item/3062d7gw

Authors

Kb, W.
Gidal, G.
Grether, D.F.

Publication Date
1970-08-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/3062d7gw
https://escholarship.org
http://www.cdlib.org/

Submitted to the XVth. International UCRL-19779
Conference on High Energy Physics g Preprint - ¢, 2
Kiev, USSR. Aug. 26-Sept. 4, 1970.

RECEIVED
LAVYRERCE
RADIATION LABORATORY

NOV 5 1970

LIBRARY .AMD + N '
DOCUMEVNTSTEIE%_%&@CTION mp > AT AT 2.3 AND 2.67 va/c

¥

W. Ko, G. Gidal, and D. F. Grether

August 1970

. AEC Contract No. W-—7405-eng—48

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

LAWRENCE RADIATION LABORATORY,
| //L(’ UNIVERSITY of CALIFORNIA BERKELEYp

6LL6T-TYEDN

A



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 prlvately 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.



Submitted to the XVth International
Conference on High inergy Physics

Kiev, 1970

v
ol )
THE REACTION n'p » o o' AT
2.3 AND 2.67 GeV/c
W. Ko, G;_Gidal;-and D. F. Grether
Lawrence Radiation Laboratory .
University of California
Berkeley, California
r’:“\

August 1970

© UCRL-19779



UCRL-18779

We present preliminary results on the reaction

rp o+ w8t (1238) ‘ (1)

at 2.3.§nd 2.67 GeV/c. The data is.ffom.some 450 000 exposureé'of the
Lawrence Radiation Laboratory:25~inch hydrogenvbubble chamber'whichv
yiélded about 16 000 foﬁr—prong évents af 2.3 GeV/c and about 37 000
at 2.67 GeV/c. The eyents were measured on the Flying Spot Digitizef
(FSD) and processed through the FOG—CLOUDY—FAIRlsystemJ Kinematic
ambiguities'were resolved on the'basis of the automatic ionization
measurements available from the FSD;1 “Events satisfying the 1-c
hypothesis

+ -

'n+_p. > 1r+p e’ (2)

were additionally constrained to the 2-c hypothesis

+ + 0

Tfp‘*'"p(ﬂ
otro
>mT W m

l¢] . .
w  events were chosen by the criterion

20) - x*(1e) < 10

For "double' w° events, the combination with>the smallest x2(2c) was

selected.
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Figure 1 shows the W invariant mass distributions. The
unshadea.part-of the histogram represents the number of «° cvents
selected in each mass region. Fig. 1 also shows the mass distributions
of the w+p‘conbinations recoiling off the «°. The dotted curve represents
our estimate of the background under the A++ peak and was used in the
deteérmination of the w® A"  cross section. The 4" mass band is
defined as 1.16 GeVii_M(pn+) < 1.28 GeV. The above criteria for w® and
A" yield 1692 events at 2.3 and 3497 at 2.67 CeV/c.
| We determine the total cross section for reaction (1) to be
.72 + .10 mb at 2.3 GeV/c and .81 + .08 nb at 2.67 GeV/c.

The differential crosé Scctions are shown in Fig. Z. thile the Reggc
Pole model is most easily tested in reactions where only a single
trajectory is cxchanged in the t-channel, thevabsence2 of a dip

near t = -.5 in the differential cross section,for reaction (2)
indicates that both natural (p) and.unnatural (Bj parity'trajectories
are exchanged.

4,5

Several attempts have been mades’ to extract these exchange

contributions for reaction (2). For example, the assymptotic relation

p1"1= -p11 should be satisfied at the value of t where the p exchange
. . . o . . . +
contribution vanishes or, more practically, the combination o = p + p
. 1 11 171
should exhibit a minimum. In a like manner ¢~ = p - p andp_
) 1 11 171

measure the B exchange contribution. These combinations of spin

. '.'.., - . +‘d0 ‘do
den51§y matrix elements together with o1 I andvpoo Ic are shown
in Figs. 1-3. Several indications of dips in these combinaticns have

been given in Refs. 3-5. Some structure is also seen in this experiment,
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although this is always more pronounced at 2,07 GeV/c than at 2.3 GeV/c.

In particular, at 2.67 GeV/c we see evidencc for a dip in-

.dG. . L - — ~ - 3 - - -
Poot Poo IT and ¢ ncar t = -0.8 as reported in Reﬁ. 4, The natural
parity combinations o: andAo: %%? show evidence for a dip near t = -0.6

though this evidence is rather weak. Such evidence was also reported

in Ref. 5 at a somewhat larger t value. The interpretation of the

combinations.pl”i‘pl-_1 is complicated by the fact that 01;1 fluctuates
about zero, possibly causing the fluctuations observed in'of between t = -0.8 and
t = -1.0. A dip in'pOO-is'observéd near t = -0.3 as was rcported in Ref. 5.

Theiws.6 has proposed a test for the eXchange of a single trajectory.

For Teaction (2) the inequality

- Pl
x -1 S.i ] 11 < 1 ;. X = Cos 6
x2+1 T t

mist be satiSfied. We show thé'fesﬁlts of this test in Fig. 4 and note
that for most values of t.the points lie outside fhé limits indicating
the presence of both natura1 and unﬁafﬁral parity exChanges;

In the Quark model of Bialas and Zalewski,7 the additivity of
quark-quark amplitudes, with no other assumption, gives the following

relation between the decay'density matrix elements of w and A:

w

1
z

P tep =:3wp~ +J=4§Re(p )

I\‘{

Nl
N w

The good agreement of this relation is shown in Fig. 5.
With additional assumptions of the quark-quark amplitude that

<+-|=+#> = <-+|+-> we have the following relation
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These.reiations are frame dependent. - Tigs. 6 énd 7 show these relations
in»the s and.t channel helicity frames (i.e. hélicity and Jacksbn frames,
respectively). Exceilent agreementvis again.demonstrated;

The further aséumption that <#++|--> = <--|++> implies that
Re(plo) = 0 and Re (93 i) = 0. Fig.'8 aemonstrates that these relations
, _ 22 |
do not agree with the experiment.

We have shown herevthe excellent agreement of the first two classes
of reiations-at this low energy experimént. It was, however, pointed

out by M’aor8

that the same relations can be obtained at the small t region
by Regge theory if one assumes (1) the factorization of the Regge residue;
~(2) the dipole coupling of the natural parity exchange at the A Vertex;

and (3) the non-spin flip of the unnatural parity exchange.
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FIGURL CAPTIONS

Fig. 1. a1 1% mass distributions and 1ﬁass distribution of 1r+p
combinations at 2.3-'and 2.67 GeV/c. The unshéded portion
of fhé ‘M(TT+TT_7IO) histograrh represents ‘;11@ nunber of events
selected as w’'s. The dotted curves on the M(ﬂ+p)
dis‘-cributions are th‘rce\—body phase space normalized to the

| ~ number of events above 1.35 GeV.

Fig. 2. do/dt and oo do/dt for nfp > w° At at 2.3 and 2.67 GeV/c.

Fig. 3. Spin density matrix elements in the Jackson frame for
wp s w® 2™ at 2.3 and 2.67 GeV/c.

Fig. 4. Combinatidhs P11 ¥ Py -1 and P11 * Py -1 do/dt for

++

ap~w 8 at 2.3 and 2.67 Geli/c.

Fig. ‘5. Ratio |p1 1\ /p ~ together with upper and lower bounds discussed
i 1 a

in text.

Fig. 6, Comparison of P11 + él 1 .'of the v decay with

% Pz 3 + fi Re (03 -l) of the & decay for 2.30 and 2.67 BeV/c.
77 ¥ 70 7 | |
. v ... 4
Fig. 7. Helicity frame comparison of, P11 \glth 7 péé ,
’ ; 22 :
o1 1 with -2 Re (ps_ 1>and Re (0q,) with 3%- Re <p.S 1)
’ 13 707/ ' | 77
Fig. 8. Jackson frame comparison of Cepl with % 0% 3 pl . with % Re(p3 _1_)
o 22 ) 77

_and Re. .(p.m) with ;% Re (p

A%

)
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Fig. 9, Comparison of quantities Re (p1p) and Re <,03

) with 0 in both
. 7 z

|G S

Jackson and helicity frames.
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LEGAL NOTICE

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:

A. 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 :

B. 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 actmg 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 contractor 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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