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Government. While this document is believed to contain correct information, neither the 
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United States Government or any agency thereof, or the Regents of the University of 
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. . ,,';. '., ~,':ihel'e ,are, nOw a~ver.l p1ete~ of exp~riU1~titar evidence ittdtc~tl~a:d6fhu~ , ' 
'" '~':,' , ,',,~ ,:i~',pri~~.~.tn.e. in the angular 41.~iibud.~;, ~f' t\ 0 ~Acl' K.o~it.i~~4!. th~; ~re ',',' . 

: .' ~""':, ,: ',' ~!Od.~i~d}~ a.IS oc1atiO!' .1cpioQ ~1\~lepft .11~' ,o~c1eon~n:~cl~o~' c.ollt8i~e; 1: ~ ,~3" 4 . 

;;':. ','. "':h " 'Experimeli~al evidence ·al-o exi.t.'f~~'a8:yIi)mettie'. i~' the acaui.,r dl~tribU:ti~n8 
-,',' ~'-OfZ'''' ~~C!·K·"parU~le. ,~ .. ~ced:t" pi~n .. nueleon·coln.ion •. l~ Z.,3 ••. , Tjus' , , 

.. , ., ' • • ~ ,. • ~ " : , , • _ • < _ t. , ." _ ,.' , . 

',D.O:~;',~o:ncerni a eusgelilion ,£~l' ,a po,leible Ibt~:rpretatioQ of 'tbe.,e afilynu~,etr{el in 

~' "'~.rM~,:·of'., cOupllQ8 betWeen piona ana",K rt'u!l.on~""4 • c:o,up,itig be~een pion. 
': ;", I '~nd h:~ron.. 1'h~.e ~Mal'k8 w~re eon.i4e,~ed originally in connection w~th 

, 'a .. ~,q,.rilllent' per~o~ed by OSher'and Move".' ~ .~,.. 'Yihloh they obs.~ed the 
," ; : ~ -" .' "- . '. ' ....... ~ .. "." . .' .' " 

: ","aGa~lat ~.tribut'io~. of Ineutr.alwl.~able::p.r:ticle.; ,produced by ,bCl)'Mb",rding' 

" "a::c::.oPper target wi~'pl'~tOI1l of .;8:riou •. ,~t1e~g1e. l'angi~g f.-om 2 to'6~2 ~ev~ 
.' ;ihe;rti~t.r d.~trib~ttoil ~f the KO,procNcecl.i~.tbe~~eac'tioD. p+ n-Y+K:tN' 

.··wa~ .ti~ted With a cO.-4 e,ln the c~nter:"Of-m" •• ~'Yfllem.at aU ~;fterg'~8 in the 

'. n~iJ~~ ~i.very high power' of the co.,loeie 4if£icultto underetand 1n terma of 

'-,~e ~a.gular momeAtum8tatei'-:~~ilabletothe ·.~.teM at the lowe:r energiea,'if 

.- '" the\atencuQn racUu~, I:. (:~n~i&!red to be o~ ~e '~.rd~r of (mK, .. l. A \o~ger.-· 
range il'tteractioll that will ,1:". '.tpou'g torward and ba~kw' .. rcl pea1d~i' of ,tlie 

" " " . " . 
hyperons.nc! K meson..'l.ftee«ed. The pt'odUctton mechan1.rn •. Bugge.ted are 

. , . . ' '. . 
.hown diagramtnatic:al1y,~n Fig., J. The pI'OCe8~e-. represented by graph. (8) 

"\.. .,.', ' . 
and (b) involve the:pioo.~Q.ucJeollcoupUng'cOQ.tant~ 01 ithe nucleon ... hyperoD-K .. 

, '. ' : ,'. 

me.on ~c:n.tpUng COD..t&l'lt'~YK' ace a ·pl'()I1 .• K-me.,oDcoupUng conett-at; O.K' 

1 Fo~l.l'. Shutt, Thorndike, &n4 Whittemore; Phys. 'Rev. 93, 861( 1954). 

Z Fowler. Shutt; Thorndike, aft.d.WhUtemore, Phye.- !lev. ii. Iii (1985). 

3 Report of the SixU,1 Annul Roch4Utter Conference, 1956. 

, ' 

" Budde, Chreti~ll" 'LeUner. S.nd.~'j Schwan.; aneS' Steinberger, N~vi. Report'!"l7, 
Columbia Uciveraity, 1956~ ., , 

J J. Osher, .0 M04e. of 'Heavy-MesoD alid Hyperon Decay (Theell). 

UCRL .. 34<&9. July 1956. 
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The' " .. K .int~rac:,tiOtt i. a,e.~med ot the iorm~!, ,. a. KO·ft'o •. whe~e -ltef.Ko' :" 
repreaefttG the £leldoperatcU',ofthe K.1ne80n,ofepin ati4'parUyO+(O':') .. the . 

11' a. repl'e~eJit the plOD ·.i,ieI4 Cipe:ria.tozo8, and ~"6 6Jiethe. PauU . i ~8pin ~~t.rice •• 

Tli~ pl'oce •• ee re~re.eQteci by gl'aphe.(c) ,ao.4·(4) ~n~~lve G, ,GyR' aali. , . 

~~o~-h~roll-hyperon COUpliD$ conetant, a~'II" ~t. ~h~td~e '~O~~ that it ~e. 
h 'to Allow K mesons '0£ eithe.r pa~hyto be ~mUtedin elUleto evecor 

~d~an~u1ar ,momentu~ .tate'.,~ tite.n there must be ~,~~ ~paruele8 wlth 
botA pOeitive .8ft:d ·nega~v,e ·pl.l"lty ret.attv. to the ~ucleon.' Thus, fot' ex~ple .. 
the' n~cieort'':''lambcia-k.;.me.oll 'ioteraction w111 be':of'tbe .torm li A ·k.",: " . " .,'. . . -' e e . 
trys /:\0 Ke ... N /\0. KO:i:,-!t· 'Vs -[~e Ko 6ndthe .igrila~~lgma ... * .. me8(jn 

'i'nt~~a~'t1oft ~l,ll have ,th~·fo~_. Ye(o) 'Ys ., Q :Ee(o), "4 .. ~e(o) ,~o EO(e) #t~, " 

.~6~ 'v's' dependence ,of'the:se vertices lead. ilonr.tativiiJdcally toa: 

dependeuce on the. mOmenhiM 0.£ the bO!Oft8Whlch tend'l!! to enhan.ce peaking. ..' 
~ . ' .. " 

effect.,. . f 
, " 

·P,r<»eelsee. of graphs (a, And (c) of FiB. 1 lead to a peakiog,of the K 

~e.6D.' forward, whUe tho.e for (b) .aft' (d) lead to ap'eaking qt. the K m.e~ori8 . 
backwe;l'4.Tbe peaking 0( the. Kme.ou8.1e moet pronounceci inthe,proeeslel 
of~'rapha (c) and (d): bf)Qauje:·the· 'J( e"rl'l~.much 01. th~ mome~tum Qf oi'le.·· . 

'. . . . 

of-the ,lnttlal .. tiuc:teon& "l~u·war.d '~r ,backward respectively. ~n the c:eoter oi~a ••. 
The production proceaa,l.may aho .occur thrO\lgh the rriechaniani. indicat.ed . 

,ihg·raph. (e) an,d (f)., . Tb~.8e mechanilma can lead-to b.~ltwa"4 .tid !orw~~d. .' 
. ' . '. . . 0'0' .. . . . ., 
pealdag respectivelyt .(or both the ['; and. K • Jt ~eh.veG ~G"K or G.y ,,:, 

. thepToceeaee shown tn these graphs may make~arge contribution to' tbet9t81 crG' •. .. . .. . .. 

9~Ction. The que'.~on art.e. a. to what lathe l'el.tiv~ contribution to ~e. ::; 

pe,aldn~ of the processes in graph. (a) and (b) on, theOR~.hand.'oaftd t~(c.laft1·. " 
(d) on the other. 1£ we took now at ~e p.rodu.ctton of !'J. , .. n~ K :.inpion':nue1~on 

colUstonc we get a partial answer. Wh.at haa been ob.erved i~w- -p colliaio a 

is a very stroll, peaking of the A 0 b~ckward anel the K~forWal"d. 4 Tl)e 

pr~u~tion proCe~lel are ehoW1\ dt~g~a~tita~ich:liyiD F~g. 2. That <if'lraph. , .. 

Ca) lead'to an .s.ei1tialiy i~otrop'c dJ.~t1"ibutlon. .that' of grapb (b).' 6, tn.Y'pt'Vin8 \ '.' 
, " . . ..', '. \ 
5 The pos.ibiUtY ot the production mechaniam piet~red 1ft diagram (b) ~. . '\ 

, . , .. '. " \ 
Fta- Z wae.ugge.ted. by .Dr. M. Ciolclha.bet' in connection wUh hi.i'·comp~und· . \. 

. .. - - ... \ 
models of unstable particles. Phy •• Rev. 101. 433 (195.'. Profe.'orSehwlngel"\ 

hall .u~g..,ated a w.K inte~action inMadynamical. theory of the uu.ta~le pat:tlcle.;\ 
• 1\ 

(unp,:,bli.bea material). r' ,\ 
I 
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G K' peaks the 1(0 .tro~lly 'fo'rward; ho~eve'ri proe~.(c). In:vohrlllS' . 
" 0, ," '.', 

Gyw " peaks the K strongly, back,ward. That th~ tat~r eUect i~ n~t o~.erved.' 

indicate. that we bave CiYtt < G~K. The c~plini 01 tn. pion to ~e. ~eotopic: 
boson., L\ Btld 1: mu.t be .malle'rthan that.o1 the pi,onto ,the iiotopic fermions' .. 

Ke' and KO 1£ thia picture o~ 'the productioll mechatli • .m ·18 to ~e·con8i,.lent. ' 
lor both 1r-N and 14 .N' collislons. . , .;., .. :. >, ' " 

, 'A detatledcalculatSonie in 'progr. •• to lee if the RgUtar, distribution 

, ',~f theO~her experiment c.n be, ntted'~t.h ,the Matrix. ele~ent '£ro~' graphs ' 

(e) anct'(£)a.rul ,the graphe involVin~ G"'l<'l~ Fig_ 2.U ~ot. ~e 9;tle~ti()~ ie then 

how much ,of the process involving ,<iy " ca.n'be i~"'~UC«!d eOIl&i8tetlt',W1th ~~ . 

ab';e,Dce ot the backward peak in lI':'~rcotU.ion..' " . " 
: . ," '.' "". + '. ' , 
Finan y ~e note tha;t~e produ4;~~Q of ,2:" and K ln, 1f .... p collisions. OCcurs 
.. . ..' .' , ". " , ". +,' 

througb the processes.hown in Fig. 3. SXperimen,t lndle.to. that ~e, ~ ,tend 

'tOg~ backwar.d and the t~ torward in' th~c~Qter of m •• tt~ 'Thi. ia ~o~~Uten~ , 
. ". '. ". -.'. . . to • +,' .• 

with t~e mechanism in it'aph (b) •. The emaner t1umbe~ of J;' I.t even.t.' 

than of 0 0 K O events ',. con.i.tent wi tit; the ab~ence of the' p~oduet~on~~~ . 
involving O.g in ,..- .. pcollieion •.. .If (;'1I'K,>Gy~.:th., ,E,;';.p~~~~e,a..'i~,"', ' 

'~-pcolli.iotU should come otf p,reclomi1'1aftlly baCkwards io.'the c'euteJ." of mal"'.' 
The 'au,thor wiehes to thank D~. ;Joseph V .• -Lepore~ Dr. Charle .. Goebel~ 

and Dr., Stephen Oaaior(')wics of the Theoretlcal Group for' several' stimulating 

discu.sion.. $lru:ere appreciation h expres.ed ~l.o to Mr. J,ol1a '(jebel' for 

$evera~ helpful taUt. ,on the progress of hit ,expe~lment and fOl"pe~h.ion 
t,o etate hi. results prior to pubUcation. " 
.., . . . .. . 

, This work wal done unde" the' au-epices of the tI. S. 'A tcnnic mnergy 
Commission. 
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