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Whﬂe studymg the asaociated production preceases. we have encoun-
tered six cases in which the A subsequently interacts with a proton in the liquid
hydrogen bubble chamber. !

The classee of A interactions we have seen are
A-Fp»Aérp(éevents). and | (1)
Av+p- ten (2 avenats) . ‘ (2)
We have not yet geen any ex&mplés of the reaction
Atp=Z'4p. - (3)
g (Charga mdapendeme prmdicta that Reaction (3) should be half as frequent as
_Reaction (2)).
The moin‘enmm spectrum of the A produced in our associated péddactian
experiment is shown in Fig. 1, The letters "A" and ";E*"‘ in this figure indi-
cate the A momentum that produced the above reactions. The throshold for

the endothermic reaction (2) is 635 Mev/c. Table 1 containg the pertinent in-

formation concerning the reaction dynamics for each event.

l‘!‘fxe two A' +p- ﬁ' + n reactions have been discussed previo’usly by Crawford, |

Cresti, Good, Gottstein, Solmim-. Stevenson, and Ticho, EQ‘ Production by
A° Hyperons, UCRL-3924, Aug. 1957.
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Figure 2 shows one of the A elastic acatter... The ariginal A was
produced in the direction indicated by arrow No. 2. (The asaociated Ko did
not decay in the chamber.) At Point A, the A scatters in the direction indi-
cated by arrow No. 3. At point B, the A decays into a pion (Track 4) and a
proton (Track 5). _Track 6 is the recoil proton.

Figure 3 shows one of the A +p ~ 2 +n interactions. Tracks 3 and
4 are the negative and positive decay pions of the K° (arrow No. _zj that was
produced in the primary reaction T tp- Kﬂ + A The A (arrow No, 5). inter-
acts at point A to péodnée a 2’." (Track 6) and a neutron. The 2‘.‘+ then decays
at point B into a w {Track ?)v ‘and a neutron. | '

" The 655 A's that we have observed to decay in the chamber have trav-
ereed a total path length in liguid hydrogen of 2200 cm.

In addition to the obeerved A decays there were 195 cases in which
only the KO decays. From the observed Ko we can predict the direction in
which the unseen A traverses the chamber. We then search along thia direction
for a recoil proton or a "recoil” 23+. We estimaie that A's of this category
traversed 700 cm of liguid hydrogen. From the combined path length in liquid

hydrogen of 2900 ¢m we obtain an elastic ecattering crosse oectionz

U'AA=40&ZOmb.

If the crose section is assumed to have the energy dependence of ¢ = qw‘kz(c.m. )s

with ¢ constant, then by averaging over the A momentum spectrum we obtain

VLIV <kz(c.m.')>a 2.44 1.2,

Here X(c.m.) is the de Broglie wave leagth of the A in the c.m. system.

ZA A that scatters less than 10 degrecs produces a recoil protén that would

escape detection. Our elastic scattering ¢ross eection tharefore corresponds

to scatterings greater thaa 10 degrees.
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Of the total path length of 2900 cm, 2000 cm was traversed by A's of
: mom_eumrh higher than the threshold for the A + p - E+ + n reaction. From
the two observed reaction of type (2) we obtain
quf+ = 30420 mb .
By _m‘reta@ng over A momenta above threshold, we find the correspond-
ing value
Furthefmere. by dctailed.balancing we can predicf the cross section
for the inversde reaction, 3 gt a4 o
i.e., T gty © (p/p") 7 pg = 120280 z;.b .
The twe events had momenta of 120 aﬂd 220 Mev/c in the 2* +n c.m. system.
If charge independence holds we expect the Ea +p- A+pcross section t6 be

60240 mb, (We mention this because of the evidenc.e for such an interaction
4, '

We are grateful to Professor Luis Alvarez for his stimulation and

in the K~ + d experiment of Horwitz et al.

guidance during thiz experiment. We are indebted to Don Gow and the bubble
chamber crew, and to Hugh Bradner and the scanners for their help. We thank
George Kalbfleisch and Roger Douglass for their assistance with the data anal-

yais. .
This work was done under the auspices of the U. 8. Atomic Energy
Commisgion.
3

We assume that both the £ and the £ have the same gpin.
4Horwim. Miller, Murray, Schwartz, and Taft, Bull. Am. Phys. Soc. 3,
‘No. 7, 363 (1958).
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Table I. Reaction dynamics

Moxnenéum in center of

g;::et mOm:g::xgl {lab} angm?.':. ) masgs of "gcattering’
aumber -~ {Mev/c) v (degrees) Incoming Qutgoing
‘A, A+tp->A+p |
318425 1000 : 65 ¢20 | 420
321560 1000 | 120 430 . 430
389195 500 v 80 220 220
439748 880 170 s 380

B. A+p~ f-&-n
232018 - 700 - 40 310 120
309771 840 90 360 220




~ Fig. 2. The primary reaction is % {Track 1) + p = A {arrow No. 2) + K
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FIGURE CAPTIONS

Fig. 1. This figu.fe shows the A path leagth, L A 28 8 function of tho momen-~
turm of the A's prior to the intersctions. The momenta of the A elastic
scatteringe are indicated by the A" symbole, and the two A +p -~ 2’ +n
reactiong by the ngto a.ymbels.

0
(ﬁot seen). The A travels 3.7 cm and scatters elastically at péint A in the

. dire’cﬁibn indic:'a:zee'i‘by arréw No 3. Track 6 is the recoil ﬁroton. At point
B the gcattered A decays iuto a 7" (Track 4) and a proton (Track 5).

Fig. 3. The primary reaction ie =~ (Track 1) + p = A (arrow No. 5) + Ko

(arrow No. 2). The K9 decays into a v~ (Track 3) and a ot (Track 4). - The

A subsequently :it';teracts at point A to produce a =* (Tiéck. 6) plus a neutron.

The E:f decays at point B into 2 s‘r* {Track 7) and a néutron.
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FIGURE CAPTIONS

Fig. 1. This figure shows the A path length, L ., as a function of the momen-~

A
turm of the A's prior to the interactions. The momenta of the A elastic
scatterings are indicated by the "A" symbels, and the two A + p - 2+ +n
reactions by the ngte symbols.

Fig. 2. The primary reaction is ¥ (Track 1) + p = A (arrow No. 2) + Ko

{not eecen). The'A travels 3.7 cm and scatters elastically at point A in the

direction indicated by arrow No. 3. Track 6 is the recoil proton. At poi:at

B the scattered A decays into a w~ (Track 4) and a proton {Track 5).

Fig. 3. The primary reaction is v (Track 1) + p - A (arrow No. 5) + Ko
(i:rrow No. 2). The KO decaye into a v~ (Track 3)and a 'rr+ {Track 4). The
A subsequently interacts at point A to produce a zt {(Track 6) plus a neutron.

+ . . .
The & decays at point B into a w+ (Track 7} and a neutron.
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