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' . . 

November Z9. 196~ · . 
. • -l ~ ~~ • 

'1.' I • .. . 
., .. , 

··, t • ~ f -~· • ,\. • ·:-. ' . ~ . . . . :. ; ": {.·. : < ~: . . . .. . . . ., ; : 
Recently Ar.menteros et ~1. preo~nted suggestive ·evtd.ence :th!t the spin·-

. 1 . ' . . • • ; ~ y • • • • • • .. . * ' l . ', z . . . ' .•-1- • . . . . . . . . • 
of the K reoonance is not.· zero. Subsequently Chiaoweky, ''et at~· have concluded . . * . . . ~ ·. . 3 . 't .- . . • - . . . . 

that the K has 'spin one and o4d spatial pa'rity;, .' In ~he p-Z'~se:nt Lette.r we give 
• . ~ . . . t... . ~.. .• -~;~ • !'__ ' ~. ;_ _ ... ~ ~_ -· ;. l • ,··l . : '.. 0 ; . -~ .. . ~ ( ...... . 

further evidence, based·o~ a.spin-alignme~t.effe~t, ·.for the·. K ·.~pin ~las observod 
. 0 ~o: . ~- , \ . . ~ -~ :: ·. :. \: ...... ' _._ .. / _, \ " .. . . . .. ·. ..._ ~--" ~-,._ 

in 'the reaction " .. p- E K ~ ,ln a.ddi~iou w~ 4i:scu~(~,, the p~e ~lbillty that. ·K-~~P. ~K~ 
- ~ _. . . - . . . . . . . . ~.t- ' . . i . ~ "! ... , • '\ -

exchange m'ecbanioms cari account for th:e· a.ugn.mt;nti' '· :. ·, :, f. . . ~ .. · 
. ;I J. '· • ' • • ~·, • t: • .._ I. ,._ "'4 !' .,. ~ '· 

. The Lawrence Radi~tio~- LabOratory•·a· ?~~-~- 'uq~d:.Jiydr~gen. bub,le · 
. . I . .. . ' , ' ' ,1:; .. ',. ~-~·'; •••. ·,_ '. . • . .. 

chamber was exposed to a 1r .. beam r~•ulting in,app:r:oximat~ly ii5~oo·o picturea 
• • ·i • • t ... .- ~ "' • ~:~ •\; • l!·.\ - . • • 

. or';} o ~o zo tracks eaeh~ :In ~: oys~mati~ a~lysia;of~~en~a. o_i th~ .~ype' " .. p~YK11 
. . . . . . 

at inddent momenta of Z.17. and l.ZS .BeV /e, we have'ldentifi~d l09 e\rento b1 'the 
0 • + •' • • • ~ ' • .'• ' '0- 0 ~; ~ ... I ~ • ... ' ' • ",:'>It, .. '• • • \ 

category ,; K w • All events were m.eae':'Lred and processed ~hrough the kine· 
. ' . . 

. . 
I • ' ' 

matical constraint program PACKAGE. In motJt oases identificat19n of there-
• r , f · • •'. 

action wae unambigu~~. between· a°K+ .... and li0~+ ,y·. .'For e~onte ~h~t wero 
. ' ~ .· ~ ; . . . . .· .. ·. z . . 

considered ambiguoua the identi£ica.ti~n was ~tUed on X .. alott.e. · ~ detailed otudy 

of the relative confidence levelo ·of the !its in.thls 1atter.'~ateg~rylndicated that. 

< lOo/i of the :t°K+ ".. sample could .posciibly be A °K+ ... ~~· altho~gh the pro~abl~ 
. . ., '. \ . . ' l 

value is estimated to be somewhat leas. 
' . 

' . 

. ; 
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. '• . _...,..~ t / .. . ' - .,... ·' ... 

ln Fig. 1 we present t~e effective D'ulae:-squared diotri~tio~ f4r th~ ~-:aT· I · 
0 ~ ~ • 

0 
• 

0 

-

0 

t ~, ' .._ - .... -.· 0 I .o- .. • ~~· _ • • t. 
... 0 + .... ' . ·' . . . - , .. - . . . . * 

system in the reacti.o.n_ ,. p- E .K 1J • The dat•··~~ CQn~iete~:-with ~trong Jt · 
... ' •• . - .. ·_ j• • .}. - • • •. '"': •. - . • ~;-. ~\: ~ 4 • • " ·_ • .: ~ • - • .;.. ...II' 

productionz the _n~n-K b~c~~~~~J~.i~. e.oti~e~-c~ri·l~a~::~~~n;ao~ ~?lUl~J~~~ ;·~~-· · 
8a.fl\ple.- At~\ mas •. of 885 MeVo&nd, a .'tutt Wtdtll at hal.f;mUirn~: of ·xr -:-· &0 -~V -'\ ' l 

' • . • r ' • ' -._, "· - • i.. ~ ',·~ ·. _r. '· • ,.:•-:Y, .. f ·, ~~' ·,' ,: 
• ' -· ~· ! to 

are required to fit the aata .. conoi-lte_~- ~t~ pr~Ytoua::~e~it~··~~::t~~~~~8~ an~- /· ... ~ · ! 
' ~ .. h ~ •· ' . ~ 1·. .. ' . - ~- ~ ~ ·~ . . • . • j 

"~Nidth of the K* reaona.nee. 4 • 5· ·xi. &b0u1d-hc n~te~.th~t;: iri'ad.ciitJ~n:t~.the''a~ail: . · 
• ·.r ~ I:·~· ... ·~· ·:~ , ~-~~: .~. ·.: :·,~ . , ·< :·:,.~ r • "r .... .... ~-~~1 ~· "' f·~, . -~ .. • ·v·· ~- : · (. "'1 ~ : 

backgr.o~d·in the s~mpl~. ttib' r'e~cti~n.ic:'parth:Jt~rl~:'~dvant~se'~s ·:so·r -~~.~~a ,.; '' 
*' ' '' ' . ' . ' ... -,..·· -.-- ... '1- ... ·- -· ',. ·;_ .~\- \ •. 2>;.,,·. ,·-:·~->~···' .. ·.- ·\ ~:: t--

K propertiee,,stnce the_ stton~. Y71t reao~anc~--~~~ .~ .. ~~l3~S. '1&V~, .··Yo {1~5f~~V) I l' . . ! 

andY~· (lSZO Mey.),_ ~a~e·,n~t"':p~eee~t ·in't~8':~0i<+'lf•~~«!~e,t'!_o~~6:·:; :·:··.~--;~ ,_ : .. ; · · ... •/ • . 
- . r ~ . ._. ~--.~~\ .. •····· .. ·~ ~l .. ~ , .. - . ~> .. _· . •. ·.~ ~.J,~t .·"~ ... ·_,, ... ' .. ~ ..... ~,.. . .. ..~-'··. "":·.~-~- ... ~. ~ .t : 

Irt an attempt to'i>b_serve. K .'opip"_:a}(Jilimeni'$fU'cts.;we hav~·:''cQnetr"ctecr ._ 7. t -••• 

' II" ·: \ !w, • ~· • .• • • .. ,) ' ~.·. • • 4 .~~ •• ~ • ·-~· -.,..~.... ~·. • I<)-.•. ~;. '' ~ '. : • *.. • •.,1-' • :.·r;\ .... •. !;~ 

. three .angles. u, ~. an(fy, . ali~£ ~ilicti 1{~~ :m~il.~r'e'd in ~h~' ~i<~ ~,it, ~yotlm.: i; <: . 
~ • • ~ ~ • J,_l •• •. ~ '• •. ;.;- ·.:.·~ • ~~- •• ... i ~' ··' f < ··~,·.-~· '~·· !(' ~ f(.j: ~,. • f. ~ ~~; L-4. ....... /· 

c is the angl~ · ot decay ~with, ~-e s,pe~t -~9 '~~·'llhil.Yect!t· ··~: ~o;;~,~·~o~_tlle 'pr~du~.tl-~n' , . :· . -~ 
r • .• " '.'.'1. ,.. .... ~ _, ...... -~J' -.\ .~ )_. .• J. i:~. ~~:.": .• , ' _;t· ' .-:.Js; .. ;"') ... ' •.· ' .. : ·~ ~ · .. " : .....::: .. _ ... 
plane for the two ... bOdy finaf.~tate( -~,- .i~~:t~~;·a~~e:;-~f dea~Y:~t~;-~es~e~t:to_~;~i~-- ~.> .. ·.~::~ 

: ·· •. "',. {. ,._~. :· • ~· ·: , • •.: '".~ ,.; • ,;t "'..,._ • ·. ·~""SJ ··~: .• !.~"~';. · ~- .. ~ . '• .. · .~ /.~r ,-, .. ,.., 

vector i alOnf( the q1rectiOn of the 1Jt~~de.,.t>pio~ i~· tjle ·.})·.~. re.~t, fioainA; $uf' 'y . 
• .• :, '1 "'",. .\ ' • ~-- t • ~ ; ·., .. ,~ \I ' ... •>:~~~r.:" \~'-...... ~~ t ~;~j ;_.\ .··· ~ • • • < "•/ • • ' ...... ~,~'!{~,:;-;_ t.{j'i:;.,Jo~. 

is the angle o,f. decay with rf8o·pect·to 1:~~-di~ection lX~"'~.\.'fl;t\'tUt ~~l~s.delin~-a · , _ 
..... ,,_ . . ·. . -.. _.·;"'':::"' ~;·:·._. . ' ·.. ..~',_;:: ~:·•C. }-.~ . < . ,... -~ ,..., 

Bet of direction eoshieJ iA Jhf!· ~_:K-, reot frame~ . 'The e#petbneat~l dlstrlbutiOP.A? itt ; 
•' ~ .. ';.".!i~·;/:~1'".•" ••~ {.:,._, 1,_7•w:\ •• •._,,;'< ,"'tJ···· .• ~Ifl-·,..,,~'_. ··~· ' 

these angle~ ar~ itv~n.~·'E{g:_:'i'7:.- Th~-cur~e. a:~.e;a ~~·s~t\l,~ -~.:~eid~u~..:}J.tto:U'~' ':~ _·.~:-
. . . :. . ~ . • . . . . ...... , "'; . . .... . . . ' . ~· ~ ... :~ 'J :f . . . ~ .. -.. t * :.: .,.i • .,. •. • 4 - • .. ' ' • .._ .. 

hood fit t~ a polyn~inial iri--t~e ~~~~n,e ot.t~ ~~l~ u~-t~tC?~~-~~- G~~?nd,?~~~r.; ~e _. 

data in coso. and cos y are .fit' :Siltt~fa~t~rily_ ~i~ only ter~e in even -J!O~er8_ of ... ' 
. •" : ' ,, . ·.... ' ·< . :· ·.·i. '.~ .. -:~.i ~ .f.~ ~· ... ~: !' ' .. ' ' ... ;: -~~- . ..:; .. :,> .. ~- ~,... _,..· . ' . ~-_: . .:t ·· ... : . ' . ' .~·· .-:· . ' 

coo <1 and cosy _.reDpl/!c::tive~y, -~e~ea,!i the ~~trJbutt~l'l ~li:_c:~s ~ ia ~··~rltlally·.: ~ · _ 
' ' • p • : : .< ; • ' '" ' ~ • ·: ' J. :· :1 ~ 0 • :. • • "J,. • ... , • 1" \ -.. I .:.. .,. I"· ·~ r 0. 

inotropic. The· aniaotropiea !n the -data'=cleady_- rule _(l~t a spin aoiHgnment _ol'.zeto. 
•' \ ' • 'r I -.·, y _.. 

0 
' ' L 

• -~ ·t i ! . ·. ...... + ~· .,~ 
for the K • ' ·· · · · . ' . . -' . ' . ' < ·, .. ~- f ; __ : • ~. .: •• < "<' . • .: • "' ~ • ••. :. :.~ • • _: • :- ... 

lt is of interest to ~on:sider rn•c'liantsrns _that eo\tlc:l~p~o,duc:.~~these -alignmem 
• <L. • ' ' ,'~·'* ........ -;-.•••............... .· .4i" "' • ' r~ 

effects. The ebnplEuSt diagra~s invo~ve K or::· K. excha~-e'ae ~C:ated in ns.- ~)l 
- . " . ' . . \. \ , ..... ~ .. . . ' '... . . ·., 

The K deci'\y diatributio¥ts aria1ng from theoe .diagranu .n1ay be :considered in. 
1~ • 't ~ . ' '" r . " '· , ~ 

terms of the folloWing general ~'t'guments based on angula_r-mo~entu.rn and parity,_' 



•' . . ,. 
. \ 

co~oervation .. The .poeu~oa.cala.~ n~ul."e ~Jl ili~ · K ;and. 11. M~uir~a ,.~ .~ = 1:;. ~ 
•..;. ". ~ ' ... o : '., " I • ,& 0 

orbital $tate of d'le. K~1r :sy•t~m .at v~rtex u·ot Flg. l(a}. 1 Thtarefore, the.do¢ay 
4 ~ • •• -~ "' ~ ~ I'" • • .... ~ ( ·_, • •• ~. ' . '};" • -<' •• .·- --~-t·;~ : .. ~.;~ t ~ _·. . . : : ' ~ . • ' " • 

··of the K with. respect to the direction) of the it4ci4ent 'p!'oi\ WQUld' exb.lbi~·;a· diotri.i. 
• 0 ' o ' ', :., ~ ~- • ,. .. N .. 0 ' < .. • • 

~ti~O dhar.~ct~~i:~e~i' by. Ct?l Zf3t .s.inc_~··th~· orbtta1 ~!!!?j~~~t~l1:~n.·U&io: ~xiS l~ . ··;~ , 
""" .. - .. -l:- -~ ~ .,.~-· .• . . ... (_ *' ~ .J ~ ·--~~ ~ ..... ~': ~ "'_ -~. ,;7 ·~-~- ..... .. --_ ., ""'$. ~-· '4-.• ·~~ .. :-~ 

necedsadly z~ro. Turning no-N to tbe.1{; e*~ge diatr&Jn :or F?.ir3(.bh· .WQ ., 
t' • !' •. ~~ '",.' .... _ J··:.'"·,. • • ·f'\· .·• ~; ~- 't ·:_·_ .... 'f"!' : • '"' •. ~.-"", "-. •. ~:-' -~ .... ~-~ -(:· -.i~"! _: .. ~--"! ;• •) ~ .. -

.aaatn:·n~ti!'J·tp;at_t~e"pi,n~a.bo~rpti~n· at~,ii ·~ust:g~:.tliro,.i)h, ~ ~1 ·~~ 1; or~it~l.~~~~·-· 
•._, ' • . ~~- ·,H'f' ~ ' ~ . '• ·!'" ~· .. ·:~' '" .: "'·.;. ~- #• ; •. : . r• "_'"\ ~,_ I --~~--~.,~:•._. .,.• '~ ~:·. _.t ·.+I '~7 .(. . •; f 

This, .p~ue,tp.e :tact t!t•t ·tl\e total. J 0-t:t~'·•yaten-{eqU.b_:~~~\ 'tl'!e(_K,; ~.Pi~;, p4r~tte. 

-~ .. -

·~ • "". t~ - • ..~- • ~ • • ---~ .._ .. ·~. •• ~.·;~ "'tt t..,-r-t> ... _~:c~'t-':'_ .. ~·:.1. '"~~·.~ .... ~: .".: ):._'~.!"' .~ •. ~ • · .. \ll 

ue t~ exdu~e ~\~tate.~£. ;n-J~oi. si~c~ ~e.(~ ~:.1•~.~~-:~·~o)::~~· t~ ::}-/;·7*s ~ Ol_o~a~ea .. .,~_. 
f ' r • • 1 ' t .. ~ • t ( ; ~ • •• ., ~ ·~ ~ •• ' * ; . ': '"" .. ~ ... --r ~: • ; - t • I • ""' 4 • (. • ~ 

. do.not·.c~upl~ .. ~h:~.:··.i~ th~ fi~:'-. "ta~~ ~h:~ :.~·~~-~o·~~·~S~~~'"~··.d~~~·~;~~~ -~~ t~: · .. · . , .. 
. .. ~· q~antum nu~be.ra·~(Ji~.lu= '{$~ ~s> :$. {:1, ·.·1) ~cl .. Jl\ll f"\Q'~.tb,f~e~~y.~f.t~ )t;: :.' 
' . ' ~ . . • . ' . • • -~ :" !dt • '• • "~- ' l; 'J. , . I . ""' ~~ ,j . ' • " 

· ·. -'4f~u14:be e~a~ac~6ftzed ~Y· ,~~:~~···~·sipc~;:·t~~;·~t~·ai~~:~<).~·~tt~~t,;~~!4r:l>t eithe.-))£;,': ~ 
•. · ..,"" • f. ~4, -~. • <1<, .<l'r "'>/r-; ... ~4 ~ ~."~,i!.,~:',lo< ~i;i-:~.-,t.\<lt'.:-..._>.•·"';_~•,"..,_'::.; -·~ ;_,'~~t~~f~~ i"t.,"~···,.- r-·-"•, •'' .' ,. ' 

· .. these·.diagra~o.alone;, ~~~~e•aijoW:e~~or ~"~~~r~:~f :~:"~~ ~· .. e*~h~nsc.:W!t· 
• .. J- ., • I -II .. • .. ~ ... ~~ ': ... ~ 'I J... -4 *' f ' I' :i > ,l • \ ' t:'t .. \ ' .. 

' ~y\ l ' '~ 0. .. I '</" .. ,,· 'J J ~~ "'}.¥ '"""'•'~ ~ ~"' ~ ",.- 1,. l"' t'• 

may write ··u.ut decafamplitude. ~<· b.t.'·tbis ·ease a~~. f'.:. ~".~ ' -:. --~). · .. :: ' ~: 
• '"" • "' I • t 4 ... • " : \- • • ~ .{. ~~ ' ~_l \ ~'t • J l .. • ·,~I : "'~ : ' • i"' ' • '} I'~ ~~ ~ ~ ~ •, .._ • 

· · · · • · 1 ·~ ·,o· · · " • · · · '.-f, -. 'f 

' • r., ' •••. · • ' • ~ ·~ ,J, •"·A.Y"'' ~·ay· ·+ ·c!l:· .. I• •• . ·:·..,· • •• '(.1) .. ' 
~· . . , . . ~ . ' ,. . 1 l - ~.:'l r.l'•' .• ~ . : .. . , " • . . . ',' : : ..... :.~·~·:·~·}.' .. ·<. ··.!':··,·~ .. /~. i:.. .. ·,··' .~:·· ... :. >: ... ·.· ;· .. ·, ... . , . 

. wher~ 1\ a~ ~: -~~~. '~-:~~c~a~g~. am?l}t~~e:~·; ~ ~ :,~ .; .. ~o .:~:h~. ·:~.~. :~~h~(lgG. ~ ' 
-t . --- . ' - ' ~ •• - '• !· • ""~-~ .=~; ~- "'~- .. ...~~,-,,; ~ .,!; .. .,.. .... ~ ~ •• '\-_ • - ~~t .. ~~ "'.··,' ' -' · .... - • ·. 1- ' • 

. axnplitude ( in general AiB, · ·a~d·:Cf ar~ 'fua~J;\s",o£tf.l'tth.; ."¢osine~ot the :eenter•of- · · 
' . ~.···, .' .. ,.: ·. · ... *·,.' ~.·-/::~~.:=<~ ~. ··.·~~ ::'·;~~·:-. ··~·::.'' "~,· .. ~:.··.-. ,, 

ma.se pro4uctioJ.?.·angliio£·th~ :K ). tberef<:t.r6 •. th.8-'d'ecay tnte.a,\s!ty, ·.P io'· 
~ _... . . > .. 0

l ·-•. , ~~.- • •• -, -., { • l' ~- :.; . _ .. :--~_ ·-· ~ ~, · ... ~ -· l ' , .~ 

-·· ·-. · · ·,<~~ ~~ +r=: Qa~~Jz ·(~ab:~t;~!···+ ··t-ri''J~-ih~~~ 
•. • ·."" •• ·~ .-: • ;~," .. ~_. - i- ... ; ~ •• ...... _· .•. '.. } : ~' ... \. ....... ,_ .. '."."!.-'.! : ' .. "' ,. : 

. :.+;z.rFt,<t[~ ~·o~.<t3~~t.:~f;~e<r·2+~frsi~~~os:~.·- .. · 
.,:•. '',·:';-.;,·~_:;·~.~~!""I • • .. -~····:.':>·~ ... ,.: ... ' .. ·••,· 

• • 1 + !c~·eQsQ~~··· , ·., · .~ · : .. . . . . · ·.·f.!)· ' . '\- · .. '. < _·. ·;~.' :..·· . ·.. :., 'i,.. :::' ~.' -'~ ~~::·=·~·. ~. ·~·.·.~~... ' ' .. 
where a,b, ~.d.c; .~rethe absp~ute valu~1f~f·A;:B,:an~'C;~,.~l'•r2 .• ·e..ndr,3··a~o. · 

, • ~ • • ... - __. - ~ -. .. • - •• . . , ~ · .. ':· • '<'l-. ., ._ ~. - .. ·: -~r . ~ • "- . ·-- . 

the relative phases of A and B. -A and C~ and ·;a and C, ·reepeetively; ··an4 1$ • ' · 
' . • : 4_., • ~ . \;to• ~ 11 •. ·- .. •• ,;• ' -' ·t .. 

io the a.zim~thal angle· mt.Hi.~ured ~n the plane· deline.d ·by. ,a .,and .:r'Xa, .~tb • ~ 0 
' . - ' . . ~ . 

~ . ... ' 

along A. . ' 
, -
• .• ... 
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The complete diagrams of Fig .. 3 ha.ve been calculated in order to obtain 
' ' . 

the depe~dence 'of A, B, and C upon. JJ.. 9 tntegra:tion of Eq. (.Z). over J.1. and over . . ' ' . . .. 

the appropriate decay angle (cf; or co's ~. respectively) yields the decay angular 

dist ri'bution e 

p(~) l1lG l + [<zgo - Zgl ~-- g4)/(.Zgl· +' g4)}cosz~ (3a) 
. I 

p(<P) a: 1 + [g4/(Zg1 + ~0 + g4 )J c~~,.l~ , . (3b) 
) ; ,·' 

where the g1 are positive defiriite combi_natio,na of !orrn factor!~. Th~ projee:tion · 

of Eq. J?l onto 11 and ~XA gives (afte.r integra~~on· over ~ and over the c()rresponcl-
• .....--- • • ~ /> .... 

ing azimuths) 

p(o.) o: 1 +. [(if .. io + Zg4)l(gl + B'otl col·o. (3c) 

'' 
(3d) 

'· 
We note that the interleren~e term between 'K ai:~.d k* exc~a~ge in E_~· (l) 'does 

not contribute to any of the Eqs.(·l). 

·The maximum-likelihood !its .to the. experimental d.lstr:i.butiono 'in 
- . ~ . . ~ . 

p(~) and p('y) (Fig. Z) we.re used to determil'le the coefficien~e ·g0 ,. •i. ·and g4 in .. . . ' ', 

Eqe. {3a) and (3a) With the reoult·•.: :(lfofs4 = 0.61 *O.Z2 ~d ;g1/g0
_:: 0.3.7 :~:0.15. ·· 

, . . : :'· . '~' . . . . '-· ·. Z. . . 
Theoe values give: (a} a· precUi::ted p(a) of l + (1 •. 74 :1: 0;.'74)coa n, in agreement 

- .. . ._ . - . ' ·r ~ - . 

with the cor~eoponding maXimum-liltelihood tlt .to the data of .1 +(l.·S9'·:~:~.SS)c~o 2~; 
·. . . ·. . . ' i . ' .. . : . 

(b) a predicted p(tf>) of' 1 + (0.48 :t0.08)cos, .~, wHeh'ls copeietent with the data. 
• ' t : ~ 

• ' ' • ,: • ·_· . ' '1 .. * . . 
presented in .Pig. (4a.); .and· (1:) a ~atio of 9.45 :0 .• 10 for the K to K '.exchan(Jc 

. . . . . ' ~ . . 
. . . l. · ... 

cross sections. These c~efficJente ~(plus the re~tlons of !cot~ote (9))alsf.'?. ptedif!t. 
' ' '- " 

the production angular diStribution 

p(~) = (a .. b)a + lab + cz , t-•) 

which is compared with the data in F'is. (4b). The oolid curve correapond~t to the 

I 
'i ·' 



.. s ... 
. -. 

mean values of the m~rnu,m-... UkelUibod ti,tii 1n p(f:l) a~d- · p(y);. ihe· dotted cui'Vo 
• • • • • " • • • ,..,. • ~- :\ ~ • ~ -· """ • • • ' • 4 ~· •• • \. ' 

correcponds to thes~ valuee· e·acb sldfted'b)i bpe '(Jtand~rc:l d~viation iipwal'd in 
. \ . ,.. • •. ·~,. • • .. ' • • -.. ·, i . ~ -

:m.ag~tude !rom the mean •. ~oth the. -~~~~~pti~n'of a 'ba~kgrQ'Wl~ isb~~~pie ip. 
\ . ~ . ' ' .. ' ~-.. / .. . ... ' '\· ,_ ' •, ' . .:. ,._ ; 

. production· and <lecay'-angles, and the ~9r':'Dal variat(o~ of the·· fo~m ·f&!=tOr~,.·-~ould 
' '•• : ~ . • • ~· . ~- . : ... ~ f i. •':. r • ~. :· •• • -~ ' t : •• I ~ - • ' :. 

tend to b:ring the aoUd curve of- :.ng.'''(4b) ~to. b~,tte't--rtsreeme~t with th~ data. bUt , 
. ~ . • • •· r- •. l . , . ~ - ---r"' .. I. , .. - ;· _: ~ ; • • • • .J: ·-.. -. .. . ... 

we a-re unable to provide· qua.ntitative-e"Sti~ate_o~of these £actOJt8• We conclude that 
t' .: ,· •.. .. '"! • • ' 4 f ~ o I • - •' ' • ~ ~ , ' ' ··~-:- • .. : • ' ' " 

a combination of K· and K .'exchange aatiofiea. the' major featui:Q'B .of the dnta.~ 
• I ' ~ .. +"; > - • • '· • ~ • ' 

"' t \ ~ t • 
0 

' } .1- ,..? • ! • ._ t "' ~ I , 
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I 
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7. 

e!.l!.~an.cement in the :regiou of 1385 ·MeV, consistent with the c:<;;r-ectation. 

'1Ne have consicle~ed A 0 and ::E- events and find that the distributions in 

cos a., cos f3, and cosy ai·e qu.G>.litatively dissLrnilar from those of the 

z
0 events. The intcrp:a:etation of these distributions is confused by the 

presence of the s~,rong Y-11 resonances •. The z:+ events cannot contribute 

to this analyci.s since the K-'il" syutcr..1. is in a pure I = 3/2 state. An 

amalys'is of only those ::B
0 events in a very narrow band defined by 

0. 73 :t;; M 2
(lo;) ~ 0.82 BeV2 indicatee no qualitative differences betvteen this 

sample and all 209 events. 

8~ It should be noted that similar diagrams can be constructed for A °K* pro­

- * duction, whereas this is not the case for :Z:: K production since the latter 

1.·equi:res an e::~:cha.nge particle of I = 3/Z. z 

9. At a w-p cc;:qter-of-mass c;nergy of 2.25 BeV (2.21-BeV/c pion laboratory 

rnon.1.entum} a calculation of the complet~ diagrams of Fig. 3 gives 

2 -2 
4<;lb = (g2 - g3 ~LH ll-!J. > (l-0.434~J.} • 

. ? 
(a- b)- = g 

1 
{l-0. 72!J.), 

zc 2 = g0(1-0.351J.), 

I' :::: "11' 1 • 

where 

go = 

gl = 

g2 = 
and 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
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' , . 
The PI:K• interacti«?i:(i/the £o_rm F1 y~-' +iX.f~1 i2a),. 11kv• where kv 

$ '. .. ' • 

is the K momentum and we have A.= Mp+ME.· Here. g1, g2 and g3 

ar.e not entirely independent,. Ci.t)d with the analysis o{ this paper we !ind 
... . ' .. - ' . .. -

g3/g2 = O.ZZ ::1:0.06. The average (ovl!li' JA.} of 4ab gives 

14 = o. 755 C:z - 0.-138 33 . 

f ·.· : 

·'. 
"': '.· ,; "' ... , "'t ~ ._T t • '· , 

' ... -::: ... ,._.,. 
' . 

-· 

J" ' 
' 

' .. - ~- ~ .-. ., . 

. ' 

. . .~ ~ . 

.. 
. '. 

.,• \., 

, . ~~ -. '. 

'-

. " 

- . -·-. 

(9) 
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FIGURE LEGENDS 

an~ Z.ZS BeV/c. .1'he curve represents a ·Sr.eit- Wtgner resonance fol'm 

* . . ·.···' ·'. 
for the K with mass 885. MeV and full width at half maximum . . t - ·, •• 

. ' . . l'. . 

•• . .. • ! . . .. ' * . : r ::: 50 Me" weighted with ·non!'esonant pliase space (70% K. , 30% phase epa.c:e)·~ 
* . . . ·• 0 * . 

. . Fig. Z. (:.) K decay relative to the. norma), f\~. ,to the E. K ·_production plane. 

---· ~ . 

The curve is an .independ~nt maximum .. Ukelihciod fit of the for~ 
2 z . . . . . . '. . . . 

1 + (1.59 :o.55)cos a. with a x · va~u~ .of Z.4 f~r. e'i.ght d:egrees of freedom. 

(b) K* decay :relative to .f. tbe .~irection of the incident "plon' in the K~ 
. . 

rest frame. 'fhe curve is ap independent maxirn\).m-llkeUhood fit of the 

form 1- (0.11 =0.21.) cosz~ with·~ x. 2 v~lue.ofl..7 for·eight d~grees· of 
* ·. ; . . .... ·#> •. • 

fr_eedom. \C) . K decay relative to lXn.' The ~urv~ ia of the form 
z . . z . 

1 - (0. 74 *O.ll)cos 'V w~th ~ x value of 12.. 9 £or eight _degre~;Hl ~f. beedo1n. 
.. '• . : ~ 

Fig. l. Possible dia.gram.s contt'i~ing ~o E°K*'pr·od~ction.:- ··. 
. . ~ * . . 

Fig. 4. (a) Azimuthal ditJtributio~ 1oH:he K .ctecay xr...ea$:u~~~-tn the plane 

defined by f1 and. fxa. . ~~r-e ·.~ ~- 0 . is e;elect~d a.i~~t\~ ~. The curve 
. ' . 2. 

ia of the form 1 -t (0,48 *0~08)coe 9 as. predi<:ted ~Y th~ enchanse model 

discuesed in th~ ·test. -~he fit has a ·x 2 valuch;d' l.8 'for ten degr~eo o£ 
" t , - · I< - .,. 

* . freedom. (b) Angular distdbution o£ the K ·in t_he·production center of 

mass. The eqUd ·curve represents .the pred.i:ction ~£the exchange model 

discussed ~n·the teet;- the dotted cul!Ve i$,p,n.e standar~~deviAtion ohift 

from the solid cul'Ve. 
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