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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal 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 its 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, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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On the bas'is_rof 219 observed eta decays, 'of\the,typé
| et - S )
and on zero observed candidates fo¥ decays of fhé type
. n—>TT+TT_"”°Y : | .. | } | ’,,('2)
or"o_f the typé - -
Yoo ety . (3)
we find the ex'p‘e;rimental upper limif;s | .

T‘(ﬁ+w°1r° v)

R = < 0.9%, | e (“)
| 'I_‘(TI'+1T-v‘ITO) : e
and ] ‘ v o .
| 'I’(1r+1'r' y ' i
R'= "——'-_*'_—"':——y—y—— _ < 0-9(70- : ' . c (5)
v I‘(Trjrrro) : S - T

Simple arguments based on phase space and powers offczgi\}e the predic-
 tions R = 1, and R' =~ 10-2, in contrast with our résult in Eq. (4).

| Using a model based on the effective decay n—~mwpy, Sihgeri-
predicts T" (Tr+1r-1r°y)/I‘(1r° YY); 0.2%. If we assume I'(n® vy) to be about
o equal2 to I‘(Tr+1r'rr°>_), then Singer's model predicts Rz.O.Z%,
Our initial sample of four-prong “events, produced in»the 72,-inch

hydrogen bubble chamber, consists of: 4000 events3’ 4,5

from 1170-
.MeV/c at; 5000 events from 1170-MeV/c n7; and 2000 events™ from

1050-MeV /c Tr+v. - The eta decays of type (1) were pfe\‘/iously extracted
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. frolm the samplef ﬁnder the aésump’;ion thg.t, dve‘cvaysA of types (25 and (3) dov
| not occur, These bevents' were éontribufed to the eta compilation paper.6
:They‘are‘ practfcally free of non-‘eté-decay backgrougd. In the present
experiment to search for decays' of types (2) and (5) we have reprocessed
‘the entire sample of four-pronged vévexits‘. We apply th.‘e 4following uniform
~criteria to the éorﬁplete sampie: | | |

1, Four-constraint (4C) fit, All events are fit to the reaction

£ * + -
Tp—~ T pwTwT. .,

~

If 'X'Z for this-reaction is less than 35, the event is rejected,

2. Cut on eta mass, The mass recoiling agaiﬁst the final wip is cal-
culated from unfit measured quantities., If this mass is inside the eta-

: m‘ass r.e'gi.on [Q.ZSSmis 0.32(Bewz] , the event is retained; otherwis.eA
it is discarded, 7 |

3. Mass plot of missing neutral, The missing mass recoiling against

-all four final charg_ed.t'racks is calculated, A plot of the spectrum appears
in Fig, 1. The figvur-ev shows clear 4peaks_ at the y and n°v masses,
At that stage the samplé isl' not yet ';cleaned up, " in t}‘le sense
that i‘t includes some events that are not actuaily of the desired type
wip»wip ntn” (<*). _ (6)
It also includes some events of the types
m¥p - ripete (),
' n'ip e T =%y,
wh‘efe %%, denotes missing neutrals.. ‘It also includeé events of type (6)
for w_}'licii the profon, has hot yvet been id.entifie_:d'bn the scanning table.

4, Scanning-table examination.. All events with mz(xo) > 0.03 are

carefully examined on the scanning table, The five shaded events in Fig. 1
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: w:_ve_re determined to' be f.rom‘feac;tions .o‘-the'r than type (6) and were re-
moved from the -sample, | (Three events invoived Dé,litz.;pair electrobns;i
the other tw§ were not four -pronged events, )‘ ";[‘he Scann‘in‘g-table exam -
. inatioh was not pursued for mz(xlo_') < 0.03,. S’in(‘;g the entire sample of
| eta.s6 was prév.iously.cleanéd up on the scanning table, and siﬁc_e thcv:A
fadiative decays of types (2) an‘ci (34)' cannot easily be s'ep.a.r"atecii from the
.norr'nlavl' charged eta decéys, for m2 (x‘")< 0.03. |
Cuf§e (a) ‘in: Flg 1 is calculated from Singéf s1 matrix .element
for_:n B y. Curve (b)is calculated from thé "simplest" ga.Luge‘-
invariant matrix elendent for n - ﬁ%n-yy,', which 1s | |
M=) = (g €0 - K) - gy ke, Ky),

' Whe;e Si’ _6_2, }_<_1,‘1_£2 -aré the four-vector polariza’tions‘and momenta of
‘the phdtons. 8 - From Fig. Rt wé find that a cut off af mz(x° )I = 0,038
w‘_,.givesh a detec_tibn efficiency of 43% for n- v+w-+r°y and 42%v’for n»n’fn’yy.
| Thevre'are no other.cér:ect;io‘n factors fo’r_th.es_"e two modes.”
The co‘rrectved-num‘bver of decays n 4v+ﬂ'ﬁ°‘ in -oﬁr sai'nplé is 255. |
' On the basis of observing z‘ero events above mz(xo) = 0,038, we find the H

“upper limits (which would correspond to observing a single event) to e

1t

R < '('1/0.43)/255' 0.9%

0.9%.

1t

R < (1/0_.42)/255
A previous measurement by Flatté 10 gave R< % .
- We are vgratéful to Earle C.V_Fo.wler, Ronald A Grpssman, and
L. J.’ ‘Lloyd for their contributions to t_he‘_daté analfsis,. and to I;Ju_is Ww.

¥

- 'Alvarez for his interesf and support,
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Since there are always two pions of the same éharge in the final state,

and either one of them could have come from an eta decay, there are

"actually two missing masses calculated for each event, If either

{(or both) mass is in the eta region, the event is retained.
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. We thankSMFlatté for the results of his 'ca-'lc.ula_ti“on_‘of'c\ir:v_eei . s

e

‘_.:'f,_,f;:'The only other way cvcnts could have been lost is through the 4C '- Ve

m (x )>O 038 for elther mode would be removed by thls 4C cut

S, M Flatté, Search for n -> -rr+1r ° y (to be pubhshed in Phys

N -'Rev Letters) )
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‘Flg, .117 | Sp.ectrvum. of‘.(mas sv)2 ef~missing' neutral "f&:- v-n: ~>'7 ‘tT+;fT'-(XO ’_)'. At
_':_’-;.-th1’s stage the AC events have been removed' but the remamtng
.:events have not been.examl.ned on the scanmng tablc The shaded
| events were. found upen examlnatwn at the scanmng table to be spurl—
-’faa_s, and wiere rémoved, Curves (a) an.d.(bi correspond to the -expe?t??i

s"pec':tr’a;.folv‘. eta decay into TT*TT.;TTO v and ﬁf{rf\(y, ‘respectively. .
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned -rights; or

. B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. .

As used in the above, "person acting on behalf of the

Commission"” includes any employee or contractor of the Com-

mission, or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access

to, any information pursuant to his employment or contract

with the Commission, or his employment with such contractor.
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