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Thfs report summahize-s the principal results to date from a study of the
production of strange particles in hydrogen by 2. 08 GeV/c positive pions. The
interactions were photographed in the Brookhaven 20 inch bubble chamber oper-
ating in the electrostatically separated beam at the Brookhaven Alte‘rnating
Gradient. Synchrotron. | Forty thousand pictu'res with an average of 18 tracks
per picture have been scahhed. A track length of 1. 37 x 10.5 mete‘rs‘,'. or two
microbarns per event, has been selected for determinétion of cross'sections.

A total of 393 reactions involving production of strange particles have been |

identified. Of these events, 304 have been used for determination of cross

sections.

The croés séctiohs for the various reactibns producing strange particles
are;given in Table 1. The total cross section,. 0. 72'mb, is much higher than
that previous,ly._observe_d l)-é.t 1.39 GeV/c.. However, the production of 8+Z'K+
is weaker at 2. 08 GeV/¢ f_han at.i. 39 GeV/ec. F.igure' 1 shows cross. sections
for the reaction"ir+ +..p _. E+ + K+, Vob‘served at various hrimary pion momenta.
It is clear that the T Kx+ production.cross section attains a maximum value
at a pion'momentum between 1. 39 GeV/c and 2.‘05}3 GeV/c.

The angular distribution’ of the )3+.: in-the center of mass of the final state
k" is shown in Figure ‘.2. At 2.08 GeV/c;,. the hyperon shows a strong
backward tendency, espegially at small arigles. For comparison, the angular
" distributions_ at 1.11 and 1. 39 GeV/c aré also shown. 1‘) ‘The angular distributions

2)

at energies near thre:shold:i:. have been interprete,d/l" -'as a combination of

S- and P. wave prodtictién statés,_ At 1. 39 GeV/ cQ the onset of higher momenta
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is indicated and at 2. 08 GeV/c, high angular momenta clearly predominate.
It appears profitable to attempt to interpret production at this higher energy

in terms of a peripheral interaction model.

« +_+
The reaction 'zr+ + p~ L +K + 7 has three final charge states: £ K 1r°,

+ :
E+ K° 7 , and c° K+ 7r+. If charge independence is valid, triangular inequali-

ties exist between the following three quantities: 2,E + ,\l o ,
' - L K*#© E+K°1r+

: énd 2,‘0 ‘ + 4 " It appears from Table I that these inequalities are satisfied.

%k

+ + -
The reaction 7 + p-‘A0 +K +7°is strongly dominated by formation of
the A - 7 resonance at mass 1385 MeV. Figure 3 shows a Dalitz plot of Ao- T

S U U . L : .
effective mass versus K - 7 effective mass for this reaction. Besides the

o pronounced concentration of events at A - 7 mass of 1385 MeV, there is a second

" more diffuse accumulation above 1600 MeV. This may be’ caused by the recently

3)

reported resonance “’'at 1680 MeV. If so, a study of this reaction at higher

' incident ‘energy should give valuable information about the properties of this

‘ ' + .+ : * c s
resonance. The distribution of K # mass within the Y events in Figure 3

. . N ok
.shows symmetry of the pion decay with respect to the Y line of flight, suggesting

‘ * .
that the Y decay is independent af:the production.

+

Figure 4 showsthe digribution fA° - 7' effective m'as's in the A° .K+ T

final state. The absence of events between-1440'MeV and 1500 MeV indicates
a very low background, certainly less than 10%, at.the 1385 MeV Y*. This
circumstance should make this reaction at this energy very favorablAe for studying

L sk o ;
Y properties. The mass and width of a Breit-Wigner resonance formula - have

 been adjusted 80 as to give highest likelihood to.the data in Figure 4. Background




was assumed negligible. The mass and width values obtained in this way
are: mass of 1382 1 4 MeV, é.nd full width at half maximum of 28 tg MeV.
This value is smaller than the width reported by most other observers 4), and
is not very consistent with fhe value of 50 MeV which is generally quoted',:s.)
Because of the small background and the absence of other known resonances
in the final state A° K+ 7r+, ‘it is not likely that 6ur narrow width is caused by
interfereﬁce. On the other hand, our value is consistent with the width of
26f 5 MeV found in antiprot'on-proton reactionsﬁ)at 3.69 GeV/c, and ;avith some
other experiments.7 |

The angular distributions of the p"roduction and decay of the 'Y* a;rei shown
in Figures 5 and 6. The Y#< is produced predominanti}; in the backwaffq hemis-
phere in the center of momentum. Pré§i6us Worl'ks).ha;'s determined th;a spin
of the Y”< to be 3/2, with a high degree of probabillit-:y. Assignment of spin
greater fhan 1/2 is supported here by.»the. anisotropy ‘of the lambda with respect :
"to the normal l,of the Y* préduction plane, in the rest S};stem of th‘e'Y*; shown

in Figure 6. The deviation from anisotropy ‘is about 2.5 standard deviations.

: . . + _+ + '
We have also examined the three-body final states L K 7° and L K° 7r+

for evidence of other resonances. The 885 MeV K* is present in both of these
states, as shown in Figures 7-10. "However, the data are too meager to indi-

9) Also, the broad

cate either presence or absence of the 730 MeV resonance.
I = 3/2 nucleon resonance at mass 1920 MéV does not seem to influence the
R JR L :

r K mass distribution in the final state L K = (see Figure 11). In Figure

11, the peak "_chat does occur near 1800 MeV appears to be & reflection of the K .




A hyperon resonance with mass 1500-1600 MeV and I-spin of 2 has been
theoretically predicted. 10) Our B+1r+ mass distribution for the E+ K° 1r+ final
state, shown in Figure 12, shows a broad peak centered at 1500 MeV, However,
interference from the,K*, which dominates this reaction, must also be consid-
ered, If the K,°< decays predominantly at large angles with respect to its line
of flight, it will produce a broad peak in the L' 7' mass distribution in the
position shown. We therefore believe that we . cannot draw any :
conclusion about an I = 2 resonance from these data..

We are indebted to the Bubble Chamber Group and the A.G.S. Group at
Brookhaven National Laboratory, for-‘o;;erafing the Bubble Chamber and the
A.G.S.. J.R. Sanford supervised the exposure, and J. R.. Sanford andvE. C.

i

Fowler participated in the early partfjg):f the ;analy_sis_-.=
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TABLE 1

CROSS SECTIONS FOR PRODUCTION

OF STRANGE PARTICLES IN

TT'+P  COLLISIONS AT 2.08 BeV/

PRODUCTS 0 (MICROBARNS)
STKT 260 t40
CSTKTT® 140t 25
STKRITT 70% 20
S0 KTTY 37: 20
A KT 130t 35
P K'K® 50t 2 5
AKTTTT 15% 11
AT 15t 11
. TOTAL - 720270
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