K*-Meson (460 MeV) Produetion in K--p Collision
and Determination of its Spin-Parity ().
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Aonew meson fealled X% with mass 60 MoV has been observed in the sty
of Bo-p interactions at 2.3, 245, 263, and 2.70 GoVie (%, The JP—0- wr |-
assignment Lo this meson seems Lo be consistent with e exporimental dala, for
the wherg decay mode (1, Tragasan (39 hos diseussed a passibilitys thar the XU s
singhel in the ST acheme. Althongh

a paoudozealar mesen eorresponding tooa nnifary
sive us hmportanl informaticn con-

eperimental resulis for the decny process will
corning fhe properbics of the N meson, we now angeeat,

as anather approsch, o measucenent of e ol
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dighribution aml exeitabion Fonction for the reastion A i
{1 K=+ p-sAdiXe, 5 i

stvongly om the epin-parity of Fhe X0,
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sinee bhe choracter of produstion cross-sections depenils AT T,
b
%

In the deseriplion of veaction (170l sy b renann - 5
ablee to consider a reaction mechanizm of peripheral h
eollision ('), Az & 07 or 17 meson canned be pradued F KT

- g . a1 F o i it AR T B LW
by Ll process ol one-15-meson el.:{q:hfm,.,n_. Mg ome-F Bl 1o Onesi (888 45w)-
{888 MeVi-exchange process {of, Fig, 13 would play the cxelinnge peoceas Tor the eee-
medl drperkant rele o dle resction. Ymploving  chis L R e N s
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(4 The Ladest exporimental dati conecening reastinn (17 indicnte that the X" meson prodoolion
ceerterd prodomlosobly in Se forward dicection which asppoerets this aaaumplion. Wa alouhl like
Lo oxpross onr theoks oo D, J, Lmrrsee sweho Dalorined a8 of e reaulta of Ghe rectint e perinen i,
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Wigpaon (060 MeV) Propuorios 19 Koop Conursios s [a015]

moelel we catimare the differential cross-section for Fhe pesetion at 2.4, 2.7, and

S5 Gevie nnder the assunplions thal the X2 isoac 07 o 17 meson anod Chat its

isotopie spin 1 is cgual to zero. The results are expressed in seems of Fhe sde 4

hedwoen (e direstions of $he B and X particles, ond thus @ — 0 gives the angular

distributions of A.particles with veepeet fo he diveetion of The ieoming KT beam,
The interaction Hamileenione are given as follows:
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where @,y P gl al e ave the fielil operacors corresponding bo e K
W, Xeoand B oparcieles, aml | oand i) are the coupling eanstont: Tor MAR® and
KH XD interaotions, reapectively,  Sieaighbfoerward ealeilation lemlks ta the Tol-
bowing resulis (%),

Claso ot JB= 07
As i shown in Fig. 2e, the angular distribution has o pronoiieed Forward peals
which beenmes sharper witl inereasing inehlent K7 energy. Mg measnre of Ghoe
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Fig, 4. — Diffpronbial oegsesectiona in the cenber-of-mass aysbom for dhe repotion 32 g == AR
ab @4 9.7, and 5.8 GeVie, whore 08 the angle helween bha directions of the 17 aml 20 pardicls,
) Cago gl 7= 0=t B} Coao by J1 e 14, —— 0% GoWle, ——— 27 GoVg, —— = 3.8 GV o

(%) Annthor poesibililky for the inberantion Hamiltonipn fn the s N e
2l

Hopsgrm =90 @0 ——,
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Phe conelusions frem the resulba obfained nsing eils Hamiltenisn ave simdlae to thiose disenased
in the t&xlh,

(T g ok eocpeeted dhal Gl faotasion of form Eucters in eur calolition will lave woromark-

abla sifect on ane eomelnsions bl this poink will ba considered i more derlndl imos titieo puksliontion.
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forward prepondernnee of X%aneson produetion, we write dewn the valio 7 of the
invegrated cross-seelion vver the region between 09 and 90° o that over $he verion
betweenr 90° and 1807

(T for 2.3 GoVie,
(5t = T Tor 2.7 Gal e,
5.1 for 3.8 GeVie,

We see thal I inereases signilicantly with inereasing incident energy, Tl errimabed
wvalues of the tolal eross-section (7, are

LA [y Ay mb For 200 Goye,
[ i = ¢ AAE A A mb For 2.7 Gede,
G ) () for BE GeVie,

Thus o, f2 an ineveasing fonction of the ineddent energy a0 far as e phencmenn
i the region (2.8 308 GeVie are coneernod.
i | ! !
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The diffevential cress-secliong de/02 in Chis case ara lonskrated io Pige, 20, T
values ol & and o, aee eslimaded a2 Tollows:

L4 for 2.8 GeVie,
(71 R=|19 for 9.7 GoVie,
| L7 for b Geyie,

it
B L) (6 ) for 2.3 GeY/e,
(51 i B 02 ) (G5 ) mh tor 2.7 GeVie,
‘ L3 -10-2 {f3{dm) (G5 4m) mb for 3.8 Gevie,

Lo this case alse, the angular distribulion has o ferward peak. Bul there are e
folliewing impertaot differences between cases ay and b

i} The peak in case &) is muel less pronennesd Chan in ease ),

11 As the ineident energy ig inereased, $he value of B incase &) doss go changs
appreciably whereas in ease o) it inereises significantly, as we have al
reily Been,

i) Ar fhe incident energy is increased, o, decresses in case b1 bub inerepses
in ease ),

vy L ease By, as diskinet from ease o), the anealar distribubion ob 3.4 ST
i almost isofropie Trom eos (7 SLAb Looeos @ = 004 (el Fig, 20,
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Tleerefors we ean eonehinle that o measare of the ansular distribution s owell
as u measure of the energy-dependenes of the botal erossasection would enable us
to detorimine the spin and pavicy of the X9

We woubl like fo add vhe following vemarl. Inoovder to exominge the ST selioe,
we Fhink it worth-while Lo sbwdy The reackions

E4p—+Adfnt,

Koo p—= At

The vross-aeetions for Chese venclions ean easily he eatimated by oo cimilae ealen-
lation fo case al, whers the X% in Fig. 1 is replaced by =% or v We show in Table |
the results for B oand mop,

Tavre [ — Values of Bo 8wl ag tag) for the peselion W7 fpes A--aa),
o (ftg) refers be the ralio of the integrated ceoss-seclion over e region hotwoeon
OF amdl 807 o Fhet ever Ghe region beeween 90° and 180, . (o) denotes the tofal
erass-seeiion, where g (g0 is fhe sonpling constant for K¥RKs {K9Ly) interaetion.
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