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‘ Thxs report covers the first phase of a careful study of two;- and four-
prong reactions from w" + p at 3.9:*:0.03 GeV/e. We took about 50,000 pictures
" in the Bex_-keley 72-inch hydrogen bubble chamber and have scanned and measured
‘events on about 60% of the film‘.v In this preliminary report, we discuss only the
two-prong ev‘ents;leading to nt 47 +n anci n 4 “0 + p. The approximately
'v i..30,000 two- and four-prong events we found were measured on the FSD-and
| processed through the FOG‘-CLOUDY-FAIR programs, About three-quafters
or 22,500 are two-prong events. Severe cuts were made in the fiducial volume
of the chamber and otx pa.r_g.meter's related to -measureme‘nt q\tality. leaving a |
sample of 9,950 good twov-’prong events, giving about '1340 aten évents,

0

855 m"n p, and 2,440 7 p. The remainder do not fit a two- or three-body

reaction, We are aware of a very severe cut-off on short proton tracks, hence

relative cross sections cannot be deduced from these data,

In Figs. 1 and 2 are élotted the invariant masses of the n'n” and ﬂ"ﬂo. :
| respectwely. showmg clearly the po, fo. and p-. The width of the po in our
data is about 120 to 150 MeV, in agreement thh that of Lee1 a.nd conmderably

- less than that of Bondar et al. We have plotted unconstrained quantxtxee to

Work done under the auspices of the U, S. Atomic Energy Commission,
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- obtain this value and belieVe that slight e}:rifts in beam momentum during
the runl'can cause broadening of the p peak'\nhen one plots conet‘rained'
quantlttes._ . . | o

The above mentxoned chamber cuts were also done to 1mprove the
momentum resolutmn, becauee about halfway through the measurement
- program we detected a rather severe turbula.nce in the down-stream end of
- the chamber. The turbulance caused a change in the momentum of hlgh-energy
tracks measured in d:.fferent parts of the chamber, and led to a long1tud1na1
' momentum unbalance of 70 MeV/c’ in elaettc scatters prior to constramt, and’
a corresponding shxft in the neutrcm missing mass for 1r+1r n events.

The invariant mass plots have other peaks present in addition to theee
: well-known reeonances. none of whxch are statistically szgniﬁcant in our data _
alone. Some of thetn are sitnila’rlf present in other experiments done in tnis

1,2,3

energy region. We hope to increase our statistics so we can investigate

" these peaks. e

0 in our data can be fitted by a p-wave Breit- Wigner distribution

The p
as hae been done by other e:tperimentere. Similarly. the forward-backward
asymmetry in the -7 scattering for low-momentum transfer events can be
fitted by an interference between a background s-wave and the p-wave
resonance (see Fig. 3).' 4 However. it is our feeling that the sxtuatxon is
- more complicated than it appears. Firstly. 1£ the interaction were due solely
to one-pion exchange, the ;I‘reiman-Y.ang angular distribution would not be '

'~ asymmetric, as recently seen by Selove. 5 and the. cnanges in our forward- -

backward asymmetry with invariant mass (Fig. 4) would agree better with

those calculated by Islam -and Pinon, 4 However. our asymmetry drops sharply '

in the region of the po. without going through zero Just as. does that of the

»'Saclay-Oraay-Ban-Bologna_collaboration data. 64 Again, either set of data
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- by 1tseif does "xot clearly mdicate vioient dxsagreement. but taken togetner
"they show a serioo-a discrepancy with the theo:y. _We have also a.nalyzevd the
_imrzauria.m:-:rr.x‘aiési pioto néé.r the ' po- with various‘four;momeotum ira.nsfer cots. ‘
,i""and find-a. svhift to highei‘ masses with increasing ri'xorhontum transfor,i_ as do
Ross. ond Sha.w7 using the data of Lée et al. 1 However, althoughb'curves 'ﬁtvt_edr'
to the data izriply t_‘ha.t .thefshift is z_t'é large, the'davt_‘a theméeives do not sth_a -
convincing shift, due to the Jagged nature of the peak
| Lastly we have cut out of our data those events lying in the band formed
by the ‘N +(4.?,38), and find little or no change in the w-w scattering angular
distributzon. This result is contra.ry to the predictions of Eberha.rd and |
Pnpstem. who suggested that a final-state interaction between the ot and n
v could lead to an asymmetric nv-l-w scattering distribution, causing the 't to go
~ predominantly backward. | | | |
| In conclusion it does not seem as though a.ny of the explanations thus

.

far offered can explain- the decay properties of the po.
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Fig, 1. Invanant mass of the 1r+1r in GeV‘ Boxes are 40 MeV wide. .

1
P

‘The p-wave Breit Wigner fit is shown ’by circled points. o

0 in GeV‘ Boxes are 40-MeV wxde. .

| ‘-rFig. 2. Invariant mass of the " R
- Fig. 3. Angular diatnbutmn of mw aca.ttermg in the region of the po. , -
'Fig_( 4. Forward backwa.rd asymmetry in ‘l’l’-ﬂ scattering as a function . -

of ' 7" invariant mass.  The da.shgd line is the theoretical curve .

- from reference 4,
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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 1in 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.






