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: T NO‘I‘E Qﬁ THE ASS@GIATEI? PRODUCTION OF HYPERO!E AND K MESONB

Ayt

.praducod in association in pion stmcleon and nucleonmucleon comsiena. 2.
. Expenmental evidence slso exiata for asymmetries in the angualas diutribunans
v of " and’ x* particlea produced in pion -nueleoa collisions.
i néte: concernn a auggenﬁon fora puuible interpraution of theae anymmetries in
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il There are now sevaul p’lecas oi e'xperimental evideneo indicating defimte
acymmq&riec in the angular distributiods of Ao and’ K particles that are

12'3'4

12,34 rhiy

- -;terms ‘of & coupling between pioru anﬁ K mesons and a coupling between piom
o .and hyperon; “These rernarks were eomidere& origimmy in connection with
., an experiment periarmed by Osher and Moyer. 3 in which they observed the '
B »angnlar diatributiea of naucni unatable: purticlen. produced by bomharding |
, & copper target wm: protons of varioul energies rangtng from 2 to 6,2 Bev.

. The an\gutar dictributian of the K° produced An the' reaction p + a-Y+ KN

 was fitted with a cos

MO in the center- of -mass iyatem, at all energies in the

| . rauﬁe‘ Thia very high power of the cosine is difﬁ(:ult to understand in terma of

, ‘]the angular momenturmn otatoi available to the ayahem at the lower energiea, if
.. the {nteraction radius is connidered to be on the order of (m . A longer-

range iate raction that will give etrtmg forward and backward peaking of the

 hyperons and K mesons' ig needed. The production méchanisms suggested are
‘shown diagrammatically in Fig. 1. Thé processés represented by graphs (a)

and (b) involve the: pion-nueleon coupling constant, G; the nucleon -—hyperon-x-

memn coupl.ing conitant. GYK‘ and a plon:-K»meton coupl!ng constant, G K’

Fowler, Shutt, Thorndike, and Whittemore, Phys. Rev. g_g, 861 (1954).
Fowler, Shutt, Thorndike, and Whittemore, Phys. Rev. 98, 121 (1955).
Report of the Sixth Annual Rochestex Conference, 1956, ‘
‘Budde, Chretien, Leitner, Samioc. Schwnrtn. and Steinbarger. Nevis szort-Z?,
Columbia University, 1986,
5 J. Osher, ‘Io Modes of Heavy-Meaon and Hyparon Decay (Thesii).
UGRL-3449, July 1956,
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.interacuon wm have the form f (0) Yg 7,1 Zo0) "a +§ew’ QEO(G)

. effects,

‘peaking respectively, for both the & ° and K
. the pmcenes shown §n these graphs may makealarge coatribution to the total cross 3
section, The question arises as to what is the relative contribution to the - '
peaking of the processes in graphs (2) and (b) on the ona “hand, and in. (c) ani
leon

-B- ] ' acm-.maz ,

The: a.K intencuén is auumed of the form K 'ra K‘3 LS where K (K )
represents the field opere.tor of the K meson of spin and parity 0 (0 ), the

¥, Tepresent the pion field operators. and the T, are the Pauli {-spin matricen.

The processes reprnenféd by graphs. (¢) and. (d) javolve G,. Gyps 2nd 2

.pion-hyperon-hyperon coupling constant, GY It should be noted zhat if 6ne :

is to allow K mesons of either parity to be emitted in either even or
odd’ angular mamentum atatec. then there must ba 'f; and 0 particles with.
both poaitive and - negativc parity relative to the nucleon. Thus, for ex&mple_

- the ancleonnlambda-xameﬁun interaction will be of the form 'ﬁ'A K +
Ny AOK +R Ny +’N V5 O Ko and the tigma»sigma-—ﬂameBOB

s
- .

-The 75 dependence of these vertlces leads nonrelativistically to a

dependence on the momentum of the bosons which tends to enhance pea.king

Procecses of graphs (8) and (c) of F‘ig 1 lead to & peaking of the K

,masonn Eor'ward whﬂe those for (b) and (d) lead to a peaking of the K- metons )

backward, The peaking of the K mesons is most pronounced in the procesues

- of graphn {c) and (d), beeaule the K carries much of the momentum of one, _
of the initlul nucleons £orward ‘or backward respecuvely. in the center oi mau.

The production process smay also occur through the mechanisms indicated

’in graphi (e) and (). .These mechanisms can lead to backward and forward L

0
. Iiwe have G %G oK or C'Ytr‘

(d) on the other. If we look now at the production of NS .and Ko in pion-nu¢

- collisione we get a partial anawet. What has been obzserved in v~ ~p collisions
isa very strong peaking of the n° backward and the K forward,

4'Ie

production processes are shown 6iagrammatica11yin Fig, 2. That of grnph

_ (a) leadu to an euentiauy iiotropic diltrihutl@n‘ that of graph (b), ¢ involving \

Ly The pouibility of tha production mechaniam picturea in diagram (b) oi’

F!g. 2 was suggested by Dr. M. Goldhaber in connection with his: sormpound -

(unpgbliahod material),

-models of unstable particles, Phya Rev, 101 433 (1954) Professor Sﬁhwinger\ o
has suggested a w-K interaction in his dynamical t.heory of the unstable particles.\}
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K' peske the K atrongiy forward; however, pracepés {¢), involving C
GY*, peaks the K strongly backward, That the tatter effect ic not observed,
indicatee that we have Gy <G ... The coupling of the pion to fhe isotopic

K,

for both v-N and N.N callision'

bosons £ and L must be smaller than that.of the pion to the iiotopic Iermions
and K, if this picture of the greduction mechauhm iu to be concutent

oon

of the Osher experiment can be fitted ‘with the matrix element -from guphu

- ‘A detailed calculation is in progteu to see if the angular diatribntion -
(e) and (f) and the graphs involving G-wK in Fig. 2. If not, the questlon is then

how much of the process involviag . Gy can be inl'odused conaxstent with the . .-

abuence of the backward peak in w.N c:ollinions. SR A

‘ Finaily we note that the production of . £° and K tn.w” -p collisionl occurs

through the processes shown in Fig. 3. Eatperiment indicnte! that the. K ‘tend

‘to go dbackward and the L forward in the center of mass,

with the mechanism in graph (b).

4

'I‘his is coniiitent

"The smaller number of ¥’ K+ evenu

than of OKO evenu {s congistent with tha cbsence of the producthn mnde
involving G K fnw" ~p collisions. 1If Gn‘K

Yfr’ ‘the

produced in

z” o
H-p collisions should come off preﬁominantly backwards in'the centex cf mass.’
The author wishes to thank Dr. Joseph V.. Lepora. Dr. Chirlee Goebel,
discussions.

and Dr. Stephen Guzorowics of the Theoretical Group for several stimulating

Sincere appreciation is expressed also to Mr. John Oshér for

several helpful talks on the progress of his experiment and for pemisaion
to state his results pnor to publication.

" This work wag done under the suspicel of the U 8. Atomic Energy



. Fig.l. Feynman graphs for the process . _fs"‘-}f'-yit;'ﬂ, BT AU

Fig. 2. Feyaman graphs for the pxﬁaf,‘éﬂ_ .‘n‘} p 0&%‘0 + K? .
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3. Feynman graphs for the protéss’ T 4p=R4 kt. ! ‘
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Fip. 1. Fevnman graphs for the process p + n — AO +'K0 +p
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3. Feyaman grap

hs for the process 1 +p = r ik’
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