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Perlpheral K n colllslons leadlng to K productlon permlt a detailed

"study of the dynamlcs of 51ngle partlcle exchange It was. demonstrated

‘1n an earller K P eXperlment at 1. 96 BeV/c that the dlstrlbutlon 1n the‘”}t'

. K K scatterlng angle (ln the K center of mass) 1s an effectlve analyzer :
j;of the K spln “of the exchange partlcle.%f In the reaCtlon ." T

K'+p—>KI'+‘N-,'- T ¢ B

: ,the observed cosza dlstrlbutlon in the KK scatterlng angle, a, 1s ev1dence: Q'f” -

L for an’ allgned K w1th m O along the K dlrectlon (K ‘cl.m. ) The allgnﬂ; g;*';‘

Y°P1Tment in turn can be understood if the - spln of the exchange partlcle 1s O

- On the other.hand, for the reaction .
’ﬁ”-‘f'.f, c“f'f o u' . ' s 'h L _ ,  . T e
e K+p»K-+p; R
: ev1dence for the presence of vector meson exchange was obtalned by observ1ng

'1?'fa con81derable contrlbutlon of 51n2a to the angular dlstrlbutlon of the KK

;scatterlng angle. A.s1n2a dlstrlbutlon arises for an allgned spln of the
K w:.thmﬁ 1 along the K dlrectlon ( lP '2 |Pl lz
3

. ThlS problem ff'

'hlwas studled by Jackson and Pllkuhn who compared the data on reactlon (2)

-f,v%'.work}sponSOred by'the U,ﬁS;:AtomicﬁEnergy Commiséion._is
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l?The reynman dlagrams appllcable to reactlons (3) and (4) (see Flg l),_

.

;=F dlffer in ;M#t for (3) 1soscalar as well as 1sovector partlcles can be [ S

exchanged (e g.;no,_p . ‘W ) whlle for (4) only 1sovector partlcles can be.

:hthe valldlty of "A" 1nvar1ance, ‘a8 selectlon rule for bosons proposed by

Bronzon and Low.5 ThlS selectlon rule ascrlbes the quantum numbers
<

l%ﬁfﬁ AK A —.—l and A AKf_—-l to the n K w, p, and K respectlvely.v;'“

N

The experlment descrlbed here was carrled out in the 20—1nch Brookhaven

Natlonal Laboratory bubble chamber fllled w1th deuterlum, exposed in the .

Brookhaven—Yale'separated beam In Flgs.,z 3, and 4 e, present our prellm—Y"w

1nary results on the comparlson between the angular dlstrlbutlons of the K
‘.” : %
‘.yand K respectlvely produced in the two reactions. We have deflned the K

'Aas the 1nvar1ant Kﬁ mass between 840 and 940 MeV. We flnd in reactlon (3)

39% of all events to be 1n thls mass reglon Whereas 1n reactlon (4) 47% falld

<.
w
5
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”?hfﬁo'the'ﬁwovreactions;- To descrlbe the angular dlstrlbut;on, we have deflned
‘ s : . { by
_'the follow1ng coordlnate system in the K center of mass% the directlon of

2,the 1nc1dent K meson, k the normal of the productlon plane, n, and the o

K}mutually perpendlcular e n x k. In Flg. 3 we show the KK scatterlng angle,v
- a, 1n the K center of mass.’ The angular dlstrlbutlon of the dlrectlon of

-‘1the K with the .normal of the productlon plane is glven in Fig. M. The

,:zﬁejTrelman—Yang angle at the K >vertex is glven in Flg 5.. For the exchangev;yvﬁn
;,i,i:fleOf a O partlcle we expect the dlstrlbutlons cosza, 51n27 and 1sotrop1c in
| ?7:¢ ~vReactlon (4) appears to be domlnated by the exchange of a O particle
-rwhlle reactlon (3) 1nd1cates cons1derable amount of vector exchange as has»
. ?been noted in earlier experlments. We note here that the angular dlstrlbutlon h

c gln_the neutral K shows a con51derable amount of asymmetry. 1~ 's7 - Iy

i,
]
I8

In Flg 6 we show the A? dlstrlbutlon for the two reactlons. It is .
VI,noteworthy that reactlon (4) whlch is cons1stent w1th a O partlcle exchange

' ”i on the bas1s of the angular dlstrlbutlons has a con51derably narrower A

f dlstrlbutlon.,'_l]fg'sﬁ"'
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.. FIGURE CAPTIONS ' -

" Feyrman diegrems for rea

¥

cttons (3) and (4);

.2, . Dalitz plobs for resctions (3) and (b). ~ .

3. .. Distribution in K, K scattering angle in K center of mass.

4.'y.v:v\Distriﬁution-in'the'angle»betWeenvthe outgoing K meson and the
‘normal to the production plane in the K center of mass. °

'
¥
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5. . Distribution in the Treiman-—Yangc angle at the K vertex.

;

6;’ i?.ifFour;mdmén%um transfér distributions for reactions (3) and (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 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.
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