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Properties of the w meaon have been studfed fa  shoot 2000 cvczts o f t h e  t y ~ s  

iC+ p + A + i~ obtained at S;X afferent mrnentu;l settings frw 1.2 to 1.75 ?oY/c; 

these events were identified in pictures taken ot tho Eevcrtron v t t h  the 72-inch 
t 

hydrogen bubble chanber. !?he mans of tho u i s  S O W  to be 762 1W. n.e vldth of :. 
zi 

the w nrmifcsfei! by the  predominant three-pion =ode of decw it estimated to be 
I= 3 
i .3 

less than h Rev. Branching ratios for u decay into t + ~ - a r ~ ,  neutrals ( p r c s ~ a b l y  ;;:A" 

--4 

0 " p4 . .. 
P Y )  , IT+%' , and a*eo have been dotombineQ; rclaeive rates of these modes are 1.0: a S$ -9 

a' *; 
(0.11 ?: 0.03): (0.045 f 0.016) r (0.005 2 0.003), i-tapoctively, on d e t c m i ~ d  frc~ 

)r 

a~praxirnatsly 1000 A& events at 1.3 EoV/c incirlent mnitentwn. Further studies &a2c 

vith the, % 2000 Atri events  fro^ all   ti on en turn sctt fqs  indicate the t*lrny/30 brsnch- 

- i n g  ratio t o  be 0.032 5 0.0130 Also, fron the comglete AP, senplc, the tvc-pion 

mode of decay appears sonewhat better established, vith s brtnchiw ratio o f  0.034 

e 
. t w o  

The zass spectrum for the three pion8 in events Si%teb aa An n a l o  ~ b m  

in the acconpmying figwk;'the center-of -8 energy for these events ranees from 
' d 

1890 to 2U0 MeV, Aliout 40 per cent of all events are in the Ao, peak. ( ~ t  1.5 

BoV/c, ~ l n o s t  50 per oent of all A33 events were &me) To f ind  the true width of  

the o + 3decay, it vus necessery to discard events hevine program-estiwotcd errors 

. , in the 3. inas* which were greater than 10 KaV. Claesfficatfon o f  the remining 

events into several samp3os weording to the csLfnrsted ~ ( 3 % )  error, raneing frob 

3 t o  10 NeV, alloweit an ext;rrrpolation t o  be made t o  zero error for  an ovpluotion 

of tha two three-pion vidth. (!hie nethod vm cbeaked by deterninine tho nu- 

r \ 
: I zero h b & a  Math in a sirailas manner and vaa found fsirly reliable. ) <> zero h b & a  Math in a sirailas manner and vaa found fairly reliable.) + 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



- n o n s n t u  are t o  be found o1sevherc.l Becent studies ha-rc cxtcndcd tho imolyais f o r  II , 

I1 the c+c' moda o deccy; i n  4000 events processed of tho type %+ p -c A + 2 c t n r ~ c d  

f pronno, th ree  excellent .ctrndfcteil f o r  cil -c o, e' and a t  least 2 =ore fairly. -,rcbablc 

candidutoo vere i den t i i f  cd on thc .basif; of variouo f i t t in:  and kincratf c corrr; idcrntiont~ 

+ - + As a check, co l ineor i ty  of t h e  charged pirticlcs, interpreted trs 4 e T S . ~  as 3 1;-, 

was examined in the rest f r a ~ a  of t h e  t o t a l c a s s  recoiling fron the fitted lmbda. 

To find. L l ~ e  tvo-pion decays of9 t h c  w, cvcntz fit tin^ t.s*a' vc;-tl cxcainefi. It 

was necenswj  t o  exclucie those with. a AT;  z s s  n c u  t h a t  o'f thc (1383-!':elf) y3. A t  

' 

1.5' EcV/c, a very narrow peak (with a widih  'or' f 3 MeV, coxparable t o  the mcAsuro- 

nen t  error) appcrlred f n . t h e  two-zion asoo spectm a t  agproxinotcly 780 ticV, abovc 
. . 

' t h e  broad poak or the p ~ C S O A .  (.T'no p wao.proCuced only 35 t o  40 per cent  cs 

. .abundantly as t h e  w meson.) Althoqh yoss'.i.bly a sto.tfstic,al f luctuat ion,  t h e  15 

+ - 5 events i n  the pea$ f i l . .very well  i n  s cornprison o f ' t h o  t o t a l  s;;ectrun uith . I 

I 

assumed distributions f o r  the w -+ 23, the p , and brscksound evcnZs. Study of tho  ~ 
l i u ~ e r  da t a  sazgle has not  beon conplotcd as . t o  the ds tn i l cd  f i t t i p 4  of d i s t r ibu t ions ;  

.. however, it is c l ee r  that abolit 32% 9  event^ w o  %und i n  a norrw peak i n ,  tho  two- 

2 pion nass at  %he energy of the @. 

TO study the rare i(+zoY decay B O ~ E  of t i c  W e  a l J ~ ~ a t t e r  p lo tw krao mdc of t h e  

sgucre of the  ncrs reco i l ing  against t h e  lanbds vozrrue t h e  square of the  ncut ro l  

+ . D O  
.' nass f o r  events, f!tttn& An, n r or h ~ + i r - ~  .' The cvente bowf ly  yopilntcd o land ccr- . . . , 

resgocding t o  ,the w mass; M h c r ,  8 c l u s t e r  was evident near tho  neu t r a l  mass cor- . . 
0 

respondix' to the a . After approprioto cut-off6 vere ride, t o  cxcludc events h ~ i n ~  
0 

l a rge  m&a e r ro r s  o r  those fitting w c l i  t h e  iu te rprc to t ion  L u+a' + ~ l ; + n - ~ ,  about 

+; . ' 12 a n y events were puked at  zero maso above a bnckground of 6 f ' r 0  evcuts i n  t S e  I : .  
0 
7 t a i l .  Further r e s t r i c t i o n  .of ~ e t s u r c n e n t  'er rore  g~.vo 7 u4nxy events with c 1 

. . . . . . 0 ' 

n+uNx event#. ' The energy sQectr& of t h e  y i n  tho sample of ' 18 evento vii5 ski lor  i R: .%* ; . .  . . .  . . .  . I :-. t o  t h o  rathftboi .. flat . phasa-space prediction. : : - . .  . . (  
:. . .... -. (. 

I .  . . I  . .,.. , .  1 . 6 '  . a .  

. . .  11 .. 
.. .. . 

...), :,; ..:.'...' . . .. , 



4.' 
Corz~orinon of the a3ove ei:,7criaentol resclts s h m  fa ir  con~1stc;lcy v i t h  t bc  

scch ~ o d k l o  ns o -+ o *r + 3n and elso of the crrui?ptions ( f r a  uni tzry c ~ ~ - ; c t r - )  f o r  

coupling constrmto, ns~cly yo = yp = ypsn. Eo;.raver, cirilor calculat ioxs  b:j P. Sln~er 

v i t h  t?rc ccuplin; constants of reference ( 3 )  give G e a t h c t c  the tha = * Z - ~ / ~ Z  r c t i o  

(2  x loo5) i i s  far below t h e  ageri;zi..;tal anubbcr ;>ovc. b .  R d l u r c  of t 2 c  zodcl  
3 

-*.I, + 
+ 2y u t i l i z e d  by G c l l - ~ a ~ ~  c t  ci t o  cc lcu ln tc  f c ~ u l d  e x ~ ~ l n i n  the &is- 

pun 

critponcy i n  the re su l t s ;  however, it vould nee exi;la:n thc f a c t  t h e t  Zhc Sin&a,- 

predict ion f o r  t 3 e  y-ray sycctrun is v c r ~  different rrom tho exgcrime2taL cpectruz. 

C o ~ ~ ~ s r i s o i t  or" the.@hree-pion decay uid%h v i t b  varlouo t heo re t i ca l  extinrites shok*s 
. . 

significar?t  d i sns r eqon t  only vith t h a t  of 10.Lo 20 WoV uede from d i s ~ e r s i o c -  ro?.ation 

5 c&lculrtior?s by Prczar end Wow., 

The e x y r i z e n t a l  ~ d t s  above gfvo upFer o r  lot-:or l i n i t s  on sovcrol coupltcg 
* \  

. -- constanf s invclvod i n  itrozig or e l o c t r ~ ~ n ~ n o ~ l c  interactions of the  o, p ,  and. .a 

ncsons. Withic  t h e  sxperinantal l in i ta t ions  ,' theto do. not disagree with tho 
I . 

:a . 
estimates f ron  unit+,ar~~. syxriaotry theory. . ,., 
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