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c + The decay process K/ ·è· /1 + /1 is expectecl to occur if neutral 

current terms are present in the 11ealc interaction Lagrangian. 'l'he 

converse is not true because this êtecay may arise from a oombination 

of electromagnetio and weak interactions. Howevcr, the prooess is 

in this case partioularly rare, owing to CP invariance, The lowest 

order diagram, 
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is forbidden and the first oontributing term :Ls the ·t>'IO-photon exohange 
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giving a transition probability of the arder G·2 cx 4 ~ 10-
8

G2
• 'rherefore, 

only if the process ocours with a 
-s 

10 over the eorresponding decay 

branch:Lng ratio well 
+ mode wi th lè.Q = 1 , K 

in excess of 
+ 

-» 11 +v, oan it 

cons ti tu te pro of for tho existence of neutral ourrents in weak inter·· 
·-) actions.,. ~ 

More expl:Lcitly, one can relate the decay K0 
-> 2f.i, to the 

+ + decay K -> f.i + v as follows; 

x (phase space ratio) x (clicHy tcrms, Pauli principle) 

The decay rate of K2° -> (all charged modes) is about 107 -1 
sec 

__ __;;r:;;;a;.;;t;;..e Qsl . .::.L2::.L.--.·· = 15 x G z ( ~~ 
rate (Kz0 -> charged partiales) G2 (lè.Q = 1) 

'rherefore 

The prinoiple of the experiment proposed is completely straight

forward, A be am of high-enorgy K;? 1 s ( obtained by looking direct1y at the 

PS intcrnal target) is crossing a decay volume, about 1 metro long, filled 

with helium gas opcratod as a dischargc chamber in arder to detect the 

V of the decay. 

Bath decay particles are reguired to cross a thick iron filter 

(~ 1.0 metre) and stop in a multiplato range chamber. 

~') No detailed oalculation on the effoot of this graph has yot be en 
made, at least to our Jcnowledge. In the case of the )decay prooosses 
K+ -> 1r1

- + f.i + + f.i- and K+ -> 7r+ + e + + e-, Okun and Rudik 1 have considered 
the first arder graph (one-photon exchange, in our case forbiddon). 
They concludo that analogies betwoen the K -> 27r and K'- ··> rr+ +y 
vertices seem to indicate a rate about 1 o-4 times tho K1

- -> rr+ + 7r- + 7r+ 
decay rate. 
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0 + Tvro-body iiocays K2 ->fi + 11 ar·e :Ldentif:Led by ooplanarity, 

range, and ant;les of clocay of both 11 mesons. Mu mesons a:co the onl,y 

partiales which have a sizeable probability of' crossi.ng the iron 

:C'iJ.tGr rfl.thout :i.nteraot:lng. rrho mos-t surious background offect is tho 

decay proooss 

+ ... 
- + 1T+il-I-V 

l-7 /:+v -2 
(d.eoay in flight probability ~ '10 ) , 

giving l'iso to two muons 1vhich can easily pass tho iron shiGlcL It 

appears that oopl.:marity, ranges, anCl clecay angle rcle.tionships aJ~c 
-6 

suff'icicnt to roduoe this baokgrouncl to a le vol of at least 10 of the 

dooays K2° -> ( oharged partiales). A more precise evaluation of suoh a 

background i~1 on its vvay._ ConsnrvntivG estimatos appear to inêtJ..ca:be 

a rate of about 1 ove nt Kl -> 211/105 bursts for a bran ching ratio 

Ko2 
-> 211/K2° -> (chargcd partiales) = 10-". A. test on neutro,l curronts 

at the level G2 (6Q = o) S. 10 •• 6 G2 (6Q = 1) is then possible with about 

one wc ek of da ta tn.king. 

One might sot up the oxp,oriment on the same spot aftor 

completion of tho 8- parity e.xper:l.ment. I'he neutral boam will be 

completoly parasi tic ancl will not of.'f'c.ct the operation of any of t-he 

ox:isting boams of target 1. 

Wo are vory muoh indobted to Dr. J. Prentki for illustrating 

discussions .. 

1) Okun and Rudio, Soviet ,TETP .1~, !+4.2 ( 1961), 
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