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Detection of Parity Ilonconrewati.an in N Deea:sr o7
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Fo Te Solmitz, K. L. atavazsm, and He Ko Ticho %. ‘
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nctober 6, 19"'7

‘I‘ha mcent dmomw of parity noncanse:waﬁim in ;}-deeay, nedeeay s
| and u~decay has made i.t extx'ezrelg isportant ’c,o i‘ind out whether parity
is also violaf;ed in Immron decay. : ~

n order to. stxﬂ;v hyperon pro&uetion and decsy we bhave mosaﬁ a
| :w-ﬁ.nch hydrogen bu?.nb].a ¢hamber to & beam of 1412 Bev/c n " mmons are .

proﬁueed accozvd.in.g to the macticms ‘

e p A K . o
e p-> i?- K" k o (2)
. “v + P‘*i"* K (3)

We have establiah@d the following facts about the daeay /\-—a» L o L
1. The’ degree of parity viohtwn is very large.
2 Gharge con'iurgation im'ariance ig also vielated,
Vo hava found no Statisticelly significant evidunce of parity viclation
in a smale of 122{ det‘.m "‘his may be due to la.ck of po?m*imtion or

lack of parity violation in -{ decay, or both. - (The findings of amulsion

workers suﬁfeat that mrit,; viom%icn in s decay ey b mn.@)




) J‘n nuclear emilsion many K= l';ave béen brought to mat. End
eaptum& i‘mm atm@c ofbi ta amor&ing to the reaction K™ & p —>
2 * ﬂ whex‘e P mpreaents a proton which 4s part of a nucleug,
Thﬁ 2 and mm sm fm gfeneral nct callimar, so orio can defim
"gn"oduction plane, and Yook i‘ar an upwdoun asymetry in z decsw.
Compinw the emulsion dam ﬁmd uaing tho notation of this letter,
one finds far the mde z"app + 4 ,o(.;?— ~ 037 % 0.19, forg e o
“n 4'11' s o(,?a- »0.36 3 0.21, zmt ferz-»n >y ,o(,,‘? 13 £4264

He wiah to thank tha Eerkaia% Gettingen. Limmm ’ m& T\:RL ermlsian

R gmups for their pm‘m%e emmmmicati@aa

B Lea s @t al 1 have given a. p}mnmolagiml dismsim of hyperm :
pﬁoduction and decay, asswﬁng that tm K® spin is zero and the A sp:?.n
48 1/2. We follow thair Euotatim and write i '

Pin 2 e, nmen’tmn of the ﬁ.r\ccming ",

._.}?A = cum, momentun of the A produced,

hyperon pmductim anele (bewaen pm and pA )

s
R- projectmn of the c.m. mamntm of the detay =~ mithé_dimction of
: ,_ in X pA . |
| § & R/(mmmmn value of R) |

p(e) the polmg.ation of the /\ pmﬁucad at the angle 9 o
= the mqmctaﬁion value of tha s*ﬁn of the A in the d.imction of

pm Xpe, in unite ¢f 12K .
" '.3?(9)4‘* the oem. differential productiah éroas soction,



e

R

63‘3-

The decav distributim function for € is given by

(@,E)dﬂdg I(e)dfl[:x,«ao(P(a)E] i W

:'. ‘mxere the asymetm coefi‘icient -8 st 1§.e beween -3 and 1. The existe
| ence of a nmwﬁshing o( cnnstitutea an unambigumzs proof of parity

E nenconsex'vat.ionin /\ decay

mtegration of Eq. (h) mr all praduction angles L yi@lds N

KES: m; T jue)m](mpg ) 51_}__ ()

ﬁ'mdesignatebyﬁ themmﬁmofdmyaham §>0,tmen

"' int.egmmon of Eqe ( ) over } ymlds

B eMpotegm . Ger e 8

Cmr pho'bam;ms for /\ > p + ﬂ fall into two categ@ries‘ '
76 dnuble \V/© gvents , where ’both the /\ and §° dmys are obgerved.,

2. 277 sinpm \/° events, vmera only the . A decay is obgemd (In
- both categariea trh@ disappemme of th@ incident. n” ie of course observed,)

We have am.ly"ed 76 double \/ © avents corresponding to reaction (1).

In addition we. have perfmm 'y pmlmimry analysis on the 277 singlo Vo
. jea‘v'ezaxm:a, whieh include /\ is from raactﬁon {1) and second,arv A ts. from
maeticn (3)- ¥o. attenm has yét been made to sepamte out those gingle V° 15

wihieh are secendary /\ g f'rzm 2 o d@cay @ In this preliminary analysis

Amlysia ai‘ the doubim \/ °'s shaus that reactian (1) is about
o . three times as cormon as reactiﬂn (3). R, Gatto hag showm (private
' commnication) that the m@itude of the pa&lafiaa&.ion of such mcondaxb/
/\ ' (avemged avez‘ the =z 0 éecay solid a.ng:w) 3.6 1/3 that, of
- the = °'s, Thus evaﬁ if the == °tg were highly p&lari;zed their
o 'contributim wuld .!‘v,;ve & v@ry small effect on our ré‘suitt.v




e

& single \/Q avert is oaﬂeﬁ a - /\ _ d@cay (i.0e mther then a K© decay)
 provided that a) the laboratonr ang},e betireen the momentum of the positive
 decay fragment and that of the neutral parent 38 < 25°%, and  b) the

o “negatim decay fragment makes a larger lab@ratozy angle than does the posi%ive

' fmment s With respect to the momentum of the neutral paren‘b. Y

\‘5” We . es’cmt@ that in our sampla the contamination of K% 2n dacays
ianzmd by thig criterion is about 15 Yo. We are indebted to Dr. Melvin Schwarts
for pointing out t‘ms simple way of elinﬁ.mting most of the K° & from the

V o
Our total s&mple of 76 + ?77 2 353 /\ " deecays yielda
ot slBew7 NS, W
| Nym = 28 ¢ 120 2 138, | B "{:F.; '
i‘romwhich acgording to (6) | -
«F = o+ om, ¥ N ),

This yesult 'is in excellént agﬁemem v‘iﬁh 'msulté ‘of:' aimi]ar experiments
performed at Rmokh&ven a.nd ana]yyed by the Bologna, Colwnbia, bichigan »
and Pisa groups., Those data wm compiled at the racant Vem c@-?adm
conferance (195":?)5 they are N\xp 129, Ndmm - 81, se- o( P 206 2 .'1&._
Thoir asyrustry for Z ———> n + 4" are much smller, also in sgree- . -

mnt with cmr msult azxd t.hea@ “ar @mu.'&sion.

It pamty were conserved ’ and hence 0( 2 0 were the true valua » WO would
have ?3 2 Ndom » on the average, - The odds against a statist.zcal i‘luctuation
' ae :large or larger than that which would be needed to give our resu;lt {7) are



. - 5 -
. better than iu:.’fz to 1, Wo cmcme thst pamy ivardance 18 vilated in
A deeay. o |
We can eom our valug of | m‘,h the maximm valus of o |
 allowed by - mvmance undex ehax;g_ conjugations Using the TCP t,heorem, Gatfo' L4

haacalcuhtadt.his mmmvam and finds \o<|< o.zbz 0z
" ywiteh is inconsmtent with our regult (8) (s.mce (P, < 1). tfe ccnelude :
 that the A\ docay interaction violates charge conjigation a5 well as
parity invarian@e. o

Ve wish to thank- Luis Wy Alvares for his c@n‘binuaﬁ interest and guidanca,
. anh Brmner a.xxd James D. Qow. for tbair generous help in many phases of the
' e:qxerimen% . Rnhert Watt, Glen Eclonan and %ha imbhle chamber erows for the
- 'lbsamm pimms they euppued o us), Fidweard Lofgmx, Harw Heard and the
Bavatmn crows for the:ir frienély asgistance and finally our supporting group
o ' 'af gra.duam s‘ouaant:s » scanﬁers, and con@utm, without whose uni‘ailing :
| _ coopera‘t.ion the experimnt wwld not ‘have been done.
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