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The 'eccnt d1cover. of prtY non onservatlon i n 4ecay  itdeay. 

an 	has de t xtrenely inpertGfl to find out rhither parity 

Is also vlolated it lerofl decay. 

Th order to. st.t' IyperOfl product.on and decay we pave 'ncpased a 

1O-.ineh h 	gcn Zhb1.1*3r tOt bean of 1.12 t3ev/c. Hyparons are 

• 	prod according to the rcaction$ 
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• 	
We have eètablished the foUñig facts about the dogy A+1T 

• 	 11 The degree a parity yioliation Is very large. 

21 Charge con.ivattofl 	nC is also vioiat. 

• 	We have found no 6tatiaticaUy signtfioaflt evidence of pari.ty violation 

in a 	Ic Of 122C 	 Y beduSto laCkOfPO 

iak Of xity violation 5t 	decay, or both. (The fifldiflS Of WliOfl 

iorkers suggest that paHty violatiOn in decay my be 

/\ Le 	'1• 	 '': 

/ 	 •• 	 - •:i 	r -c 

:. 	•1 



In ftuclear eiu1ion taan1 I have been broug)t to rest and 

aptured from atomic oi te aocording to the reaction r + p —) 

t + 	where p reproøente a proton which is part of a nuc1eu. 

The , and n tracks am in general not collinear, so ono can define 

"aodction piano, ' and look for an up-dzrn asyrnatrjr in 2 decay. 

Compiling the eviusion data *nd using the notation of this letter, 

One finds foz the node 2'-  p  4. 0 e< 0 J7 t 0.19, for 

' 1 n +ir', o<+f 	0.36 ± 0.21, but for 2 #n +o(J 	.13 t.26. 

tie wish to thenk the 3ozke10, Oottingen, Liverz's, and NRL emulsion 

groups for their pat co3nicatiç. 

Lee, et al 1  have given a henno1ogioa1 di ission of hyper 

proth nctio and decay, assMng that 	KP spin is zero and the A spin 

is  1/2. We ThU their ta.on and write 

c.m, momenttun of the lncomtng n. 

p c.rn. mentuxn of the A prodzcet. 

9 z 1peron productio't angle (betoen p and pA  
R 	pojectoi of the C.Tn* motentum of the decay r in the direction of 

Pin X PA* 

R/(iaistti value of R) 

P(9) the p ar1atian of the A produced at the aYg1e 

ValUS 6f''the spin of the A in the dirotion of 

. jfl x, in units of 1/2k. 

the c.. differential pruction cross cootion. 



0.310 

The decay,  distribution fwiotion LoD 5 io given by 

4 	)d-cL d 	: r()dJ2l + o( P() J 	 th) 

there the asyitetry coefficient oK trust lie bsteen ..l and 1. The exist 

ence of a nonvanish3x*g 0< cntituteS an unambiguous proof of parity 

nonconservation in A decay. 

Thtegration of' Eq. Ui) over all production angles Q yields 

)d 	
) cij 	. 	 () 

* 	tf tie designate by fl the nwer of decays havini. 	> 0, then 

intogratton of,  Eq. () over 	yields 

* 

Our photographe for A -. p + n fan into two catogoz'ies 

1. 76 double V° vavetts, 'here both the A an. d I& decayø are observed. 

2 • 277 single 	° events, ihera only the A decay is observed. (In 

both categories the disappearance of the inc.dent n is of course observod.) 

We have aha1yed 76 do-ible V 0 onts corresponding to reaction (1). 

In addition we have perforned a pr1ztnar analysis on the 7?? single V° 
event, whiah include A 'a froi reaetion (1) and secondary /1 'a from 

reaction (3). No attewpt has yet been made to separate out those single V° 'e 
A 's fron 	° decay, 	Zr,. this proUrLinary ana1yia 

as of the doub2 	V 	that react±on (1) sabout 

threo tunes as cormon as roacticn (3) • Ft. Gatto has ehotm (private 

ccsnunication) that the magnitude of the po riation of such aeconda 

/\ 's (averaged over tho 2. ° decay solid angle) is 1/3 that of 

the 	. 	Thus even if the 	° 'a were high2r pale ied their 

contribution zmld !iave a vezy saU effect on our rosult. 



	

A 	decay. (i.e. rather. 	c°decay) 

• provided, that a) the laboratory angle betteen the moentwn of the pos1tive 

decay franerit and that of the neutral parent is < 25 0: and b) the 

negative decay frapient rakes a larger - aboratory,  angle than does the positive 

•.. 	fro.-ent, with respect to the momentum of the neutral parent. '$ 

We .estirnate that in ötir saraple the Co7ftamination of K0-- 2rt decays 

- aUetod by this enter -on is about 15 76. We are indebted to i)r. Ma1vn Sohwart 

for pOintIng out this sip1e way áf eTh4nating -most of the K °  - from the 

ei.ng1eV 0 

thrtote'-saleof76+277:353 /1 	- decays yield-s 

+ 167 -2150 	 - 	(7) 

Ndom 	28+3:13,.- 	 - 	- 

•'from-ich a000ng to (6) 	- 

• 	___ - 
Sr r- - --- - - -- - 

•1 

This roelt 'is in exccUeit agreement with results of elm i1ar expernte 

performed at flrookhaven and sna]y7ed by the Bologna, ColuMbia, !ithigen, 

- 	and Pisa groups • Those data were corilod at the recent Venice..Padoua 

conference (1957); they are H 	129,Nd 	31, so o< 	: o .1.6 ± 0 .1?. 

Their asymmetry for 	- n + 	are riuch srl1er, also in egrees 

rasnt with our result and those for emulsion.  

If ParitY were conserved, and henie o( 0 were the true value, we would 

have Nup x Ndom , on the average • ' The odds against a statistical fluctuation 

as 1a,ge or larger than that which would be needed to give our result 17) are 



t 

'better than 	to .1. We conclude that party inva$ance e violated in 

A 	deca'. 

wecancoripareowvalueof 	to< 	witth 	 ltieOf 

a3lowed by j ariance under chi 	jation. Using the TCP theOrem, Gatto' 3' 

has calculated thin 	iimm value and finds 	1°< 1 	0 	0 2. 	, 

v1ch is inconistont with our result (8) (since IP) 	1) • % e conclude 

that the A decay interaction violates charge conjtiofl S w11 an 

party ntarinnee. 	'• 

We winb to thank tuis W. Alvarse for his continued interest and guidance, 

!'fngh f3radner and James I). Qow for their generous help in ntny phases of the 

eerent, Robert Watts Glen 1ckman and the bubble chsmber crows for the 

beautiful pictures they supplied to no, PAward LoIgren, Harry Heax1 and the 

tsvatrori crows for thou' friendZy assistance And finally our supporting groip 

of graduate students, scanners, and coutorB, without hQse unfailing 

cooperation the e)eriI)ent would not have been done. 
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