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N :5",_"-“';“ The fina.l—sta:be =0 interaction in the process n +p- x + x o+
’ (missing mass) has been studled at an 1ncident momentum of h Bev/c by

e .. means of a magnetic spectrometer using spark chambers.(;) A lead end

‘ta.rget rejected highly inelastic events to enhance detection of the
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seintillator "sandwich" counter system surrounding pa.rt of the derogen ;

%% n finsl state. About 2000 out of the 6000 measured two-%prong events

~ were identified as :r+:r n. With a resolution in missing mass of * 90 Mev,

the nt x _n+(n:r°) background in the :r+1t n sample is reduced to a few percent. B

The resolution in the dl~pion mass is less than + 20 Mev.

(l)A Magnetic Spectrometer Using Spark Chambers to Obta.in Large Solid. Angle
and High Resolution in g Interaction Stud.ies, Nue. Instr. Meth. 20,
171172 (1963). o -
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| _.~~—" A spa.rk chamber experiment to investigate the final sta.te pion—pion’
" interaction in the process s + p - x + o+ (missing ma.ss) bas been |
S carried out at the Bevatron. To 1imit the £inal state pions to & amall -
. forward cone and maintain a minimum four—momentmn tra.nsfer close to zero, :
‘ an incident momentum of 4 Bev/c, the msximum consistent witn reasonable

gt _'-_,"fluxes a.t the Bevatron, was selected.

s surrounded by a lead scintilla.tor "sandwich" except at the entra.nce

- and exit. These counters strongly discriminate against fina.l sta.tes with -_.;',
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7!;ifﬁ {j ~ INTRODUCTION

EXPERIMENTAL ARRANGEMENT

The eﬁcperimental apperatus is shown in Fig. 1. ‘ 'I.'he- hydrogen ta.rget_:'. '.»’i_-ﬂ{ '

A

, 7L‘lhis work was done under the auspic'es of the U. S. Atomic Energy COmmission.

6Fo::- presentation at the 1964 International Conference on High Energy Pbysics ’
Dubne, U.S.S.R., August 5-15, 1964,

>

Present Address: National Institute for Research in Nuclear Science 4 ;,
: Rutherford High Energy Labora.tory ST
Didcot, Berkshire, England :

Present Address: Brookhaven Nationa.l Laboratory
" Upton, Long Island, New York



o spectrometer and spa.rk chambers are discussed in Reference ].. e

'a.ngles of the finel state pions, is extremely biased a.gainst very 18-1‘83 RS

gii-;pion masses and large momentum transfers.
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‘-'_tlbneutral pions a.nd/ or more tha.n two charged pe.rticles._ The deta.ils of the

BIASES

'I'his experiment ’ though very . accurate in measuring the momente. e.nd B

The detection efficiency is roughly consta.nt for di—pion masses up :
) 'vto 500 MeV, decreases monotonically up to 1100 MeV, and is very small for Xy
- | h_igher mass values. | g
: o 'I‘his 'bie.s is mainly due to the limited magnet a.pertu:re which was
: sensitive to an angular range of * 45° horizontally end t- 8—-° vertica.lly

DATA ANALYSIS .

0f the 70, 006 photographs taken, only 6000 contained twi'o—prong4events;.:_‘:_'4"‘;" |
| The rest could be attributed to false triggers » interasctions in the spark
- chembers ,- and multiple tracking. All of these 6000 events were measured
on a’ SCAMP(g)measuring projector. . - .
Thel events were then processed by an IBM 7044 program system which did. . "
the necessary spatial reconstruction and calculations for each event.
Possible two-prong final states are |
1. % +Dp
2.  +p+nx’
3. Kf+ K + N
R K+ K 4 N+ ned
5. _e+fi-e;+1\r-
6. n'.l-. + 5 + N
1

o + +N+n1r 's*'

8. ° Associated production of stra.nge pa.rticles”".f_"'}._. ‘

- e

T )Hodges, et al. UCRL-10251, Mey 25, 1962.‘
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. The elastic scatters are strongly discriminated against because of the

v'necessarily large opening angle (> 62°). Also £ they are treated as &

' :{'}r event, the calculated di-pion mass is always greater thanl.l BeV. .
Event_ types 2, 4%, and 7 all have at »least one x° and thtis were

* rejected to a large extent by the lead "sandwich" counters. | o - / ;_
| The probabil_ity of producing K+, K 1s small compared with pion p:oduction‘./_ji

‘Selcve, et al.(3)v have shown that the K+,K— events at worst produce a smooth - -

" background if mistakenly identified as %% events.

From missing mass measurements the ratio of (6) to (7) is 10 to 1 for- E
2 2

: s A" <9 and 1 to 10 for A" > 9. Thus for smell momentum trensfer the back— e

- curve is less than one part in 5000.

. " phase space considerations and the éeometric bias. Analysis is being

ground islapprox::l:;nately 10%.
The two—prong events from associated production have a ',low production. g 3

cross section. | | |

RESULTS S S

' Fig. 1 clearly suggests two resonances in the T00 to 800 MeV di—pion

mass reglon.. It 1s interesting to note that the minimun in the distri‘oution

18 at 760 MeV, very near the generally sccepted mass value of the p neson. , f' -
_Statistically this data 1s not compatible with a single resonance. The ~;v:

»pi-obability of obtaining thils semple of dete from a single Brelt—Wigner

The large momentum transfer data (Fig. 3) 1is composed’mostly of ::f +
% + N + neutrals and is consistent with a single resonance at the p mass!

- The apparent enhancement at low values of di-pion mass is expected from

carried out to obtain the anguler distributions of the two resonances and o

. the geometric blas involved. .

Gy - | -
. Selove, et al., Phys. Rev. Letters 9, 272 (1962).. -
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';ffﬂFig. l Experimental set—up at Bevatren.
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: Eig.'z‘ %+ p - + x + MM for " < 9u a total of 1391 events..j

~5- . UCRL-L1k68

FIGURE LEGENDS

2

90% are x+x n.

Fig. 3 e +&p-:: 4 +MMfor -A2>9p a.'l:ota.l of 1025 events.

+
90% are xxn + at least one 1.
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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.








