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i. INTRODUCTION

The experiment perfdrmed is very similar in most of its essential
details to that described in the attached paper (Experimental Study of
th Decay, Phy§, Rev. 139, 6B, B1600, 1965). This paper will only
describe the differences between our current work and the previous work.
in order3t$,make these as clear as possible, the organization of the
paper will be-the same. We present figures 5 - 9 with our new data and

also the sum of '0ld and new data. The data we.present here is preliminary

and is based on about one-half of the film.

*¥ - Now at University of Pennsylvania, Philadelphia, Pennsylvania.
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II. PROCEDURE
A. Beam and Chamber
A total of 530,000 pictures containing 13 x lO6Ast0pping K+ was taken
at the CERN P.S. in the'CERﬁ Heavy Liquid Bubble Chamber. The chamber
was filled with CQFBCl whigh has a density of 1.18 gm/cc and a radiation

length -of 25 cm under working conditions. The film was divided equally

between the three institutions.

B. Scanning
The scanning criteria were the same as before. For normalization
purposes T were scanned for every 50 frames on all rolls of film.

The scanning criteria produced "1500 events which were measured

after being examined by physicists.

C. Selection Criteria for Ke) (e+)
l. Collinear =7 Decay
The selection criteria were the same as before with the exception
of the'dip criterion on the n-.. This was changéd from 60° to 706 in
view ‘of the larger stereo angle‘of the.cameras. ‘No criteria was applied
atythé scanning stage to the projected length of the x .
D. Losses'
1. Scanning Efficiency for Keh Decays
The scanning efficiency for the first scan was 75 + 10%. This was
determined by rescanning about one-eighth of the film.
2. Scanning Efficiency for 1 Decays
Every fiftieth frame in the film was scanned for 1's. The overall

scanning efficiency for 7's was calculated to be 9% * 1%.
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3. Real Keh Events Rejected by the Selection Criteria

The real Keh events rejected by the selection criteria were calculated

as before except that because of the large dimensions of the chamber

the tracks were much less likely to escape. This made corréctions (e)
and (f) negligible. The correction to the invariant mass plop'and angular
plots due to our rejection of all events with a x~ range less than 4 mm

was obtained from our 1000 Monte Carlo. generated events.

E. Selection Criteria for K (e”) Candidates
The cfiteria are the same as before, however since the chance of
either pion leaving the chamber is less than 2%, this essentially does
not change the detection efficiency, however £he rejection of events
where one Ff is very steep and short and dgcays without the u+ being
visible as being 1' with a Dalitz pair reduced the detecﬁion_efficiency
for K, (e”) to abéut 90% of that for Ke), (). o Ke), (e”) passed all

the selection criteria.

IJI. RESULTS
A. Keh Branching Ratios
Since this data is preliminary and is based on an incomplete scan
of the film, we are not quoting a rate. However, our rate appears to

be compatible with the previous measurement.

B. AQ = AS Rule
‘ + + + - :
No events of the type K —-x + n + e + v have been found. Since

the normalization of the experiment has not been accurately determined,

~an accurate upper limit to X cannot be quoted. ‘We have scanned approxi-

mately twice as many stopping K% as in fhe previous experiment but dye

to the fact that only dne-eighth of the film has been rescanned, our

7
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overall scanning efficiency is somewhat lower. Thus, it would appear
that the upper.limits of X in this section of the previous paper have

been lowered by sbout a factor of two, i.e. X < 0.13.

C. Ky (1”) Branching Ratio

This decay mode was not searched for in this experiment.

D\\ Analysis of Correlations
The analysis_was‘pgrformed in the same way as before.
1. w-n Invariant-Mass Distribution

Figures 5a and b show the distributions of the invariant-mass of
the two pioné, (R), faf (a) our 139 new events and (b) 139 new events
plus the 69 events from the previous paper. The shaded events in Fig. 5
' represént'thé correction due to the modified cut on the n range as
determined from our Monte Carlo events,

In the n-x invariant-mass plots, the fitted curves are the same
as shown in Fig;‘5 of the previous paper.

The xe's for the new data shown in Fig. 5a are: 1) 5.0, 2) 2.4,
) 3) 44, L4) 25.2 and 5) 15.9 for four degrees of freedom. The corresponding
.. numbers foi Fig. 5b (sum of previous and new data) are: 1) 0.8, 2) 2.3,
~3) 153, 4) 23.3, and'S) 6.6. From this it can be seen that 1, 2 and
possibly 5 have & good chance of fitting, which 3 and 4 do not.

2. Angular Correlations

Figures 6a, b and 7a, b show the distributions of cos @ and ¢.
The curves shown are the best fit to the forms 1 + a cos ® (from -1 to
+.8) énd 1+ Dbsind with a = .87 £ .19 and b‘=‘.15 + .13 for the new
data, and a = .86 t .15 and‘b = .19 * .11 for the combined data. The

events cut out by the low-énergy cut on the x  are in the region
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.8 s cos © 5 1. They do not appear to bias the @ distribution.
8y = Bl from new data = 21 = 18° _)k

60 - 61 from old + new data = 27 % 18°
n from new data = 1.16 + .28
n from old + new data = 1.2 t‘.25
a, ffom new data = 0.9 + 1.0
a, from old + new data = 1.2 +* 1.0
The presence of a correlation in ¢ of the form 1 + c cos ¢ would
indicate interference between axial.vector and vector currents. We
‘find ¢ = .12+ .13 for the new data, and ¢ = ,106 * .11 for the combined
data. |

Figures 8a, b and 9a, b show the dilepton invariant-mass plot and

the angle between the two pions in the laboratory systemn.

These figures were obtéined using the angular correlations only.
Revised figures from a maximum likelihood program, fitting the
invariant mass plot as well as the angular correlations simultaneously,

will be given at the Conference.
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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.








