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. An exposure of 1.3 X 10
6 

pictures in the Berkeley 25-inch hydrogen 

- - - + bubble chi'i-mber has yielded about 50000 K -+ 'IT 'IT 'IT decays in flight. 

The K- momenta range from 270 to 470 MeV/c. 

A preliminary analysis has been made of the pion spectra. Events 

were accepted if they satisfied the following conditions: 

(a) The decay occurred within a restricted fiducial volume. 

(b) The confidence level for the four-constraint kinematic fit was 

>0.1%. 

(c) Each pion had a fitted momentum in the laboratory system greater 

than 30 MeV/c. 

These conditions reduced our sample to 42640 events. Each event was 

weighted for Coulomb interactions 1 and for the cut on pion momentum. 

The mean Coulomb weight was 1.034, and the mean weight for low-

momentum pions was 1.036. The distribution of the decay in the K- rest 

frame shows a small dependence on the beam direction and scanning 

plane. We think this does not significantly affect the results and that re-

measuren1.ents of failing events will make the distribution more isotropic. 

t Work done under auspices of the U. S. Atomic Energy Commission. 

ttpresent address: SLAC, Stanford, California. 
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System.atic effects from. uncertainty in the position on the Dalitz plot 

have not yet been investigated. 

The usual variables x and y were defined from. the pion kinetic 

energies in the K- rest fram.e: 

x = ~ I (T - - T -, ) 1/ Q, . 
. 1T 1 1T2 

Y = (3 T + - Q)/ Q. 
1T 

The y projection of the Dalitz plot (Fig. 1) was weighted for 

phase space and normalized to 1.0 at y = 0.0. A least-squares fit of 

2 the projection to the form. 1 + ay + by gave a = 0.239 ± 0.010 and 

b = -0.006 ± 0.021, with an S9ro confidep.ce level. A fit to the form. 1 + ay 

gave a = 0.240 ± 0.010, with a 92% confidence level.' The im.portance of 

the Coulom.b corrections is em.phasized by a fit m.ade without them. which 

gave a = 0.204 ± 0.a10, with a confidence level of 20%. 

The events for the x projection (Fig. 2) were weighted by phase 

space and 1/(1+0.24y). The best least-squares fit for this was to a 

constant. The confidence level for this fit was low (0.005%) due to the 

low point at x = 0.6. A search for a system.atic effect producing this 

large fluctuation has so far been unsucces sful. The fit failed to im.prove 

when an x
2 

dependence was introduced. 

The dependence on the variables p and 8, where x = p sin 8 and 

y = pcos 8, has been investigated, and the distribution seem.s to be con-

sistent with the sim.ple 1 + apcos 8. 

CP invariance predicts the decay spectra of K- and K+ to be 

identical. The I b. I I = 1/2 rule, with a linear approxim.ation to the m.atrix 

elem.ent, predicts 
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where a = a ~Q/m'IT 2 . The experimental results (Table I) show good 

+ -agreement between the slopes of the spectra for T and for r The two 

results for K~ decay are not consistent with each other; only one of them 

(Nefkens et al. 9) is consistent with the AI = 1/2 prediction. The slopes -for rl + are only in fair agreement with the I All = 1/2 rule. 

~ ~-,- -- .. ----- - ._-- -- ----.-.-~---. --".- .. 

Table 1. Experimental results (a = aMKQ/m'IT 2). 

Events Reference a a 

T 42640 This expt. 0.240 ±0.010 

948 Smith et al. (2) 0.20 ±0.065 

1347 Ferro- Luzzi et al.(3) 0.28 ±0.045 

44935 average = 0.241 ±0.010 0.127±0.005 

+ 6752 Grauman et al. (4) 0.228 ± 0.030 r 

6786 Plano(5) 0.28 ±0.03 

3587 Huetter et al. (6) 0.21 ±0.04 

899 McKenna et al. (7) 0.25 ±0.06 

18024 average = 0.243 ±0.01-8 0.128±0.009 

K 0 
2 

1350 Hopkins et al. (8) -0.40 ±0.02 

1198 Nefkens et al. (9) -0.28 ± 0.03 

TI+ 1874 Bisi et al. (10) -0.40 ± 0.07 

1 792 Kalmus et al. (11) -0.32 ±0.03 
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Figure Captions 

Fig. 1. Distribution in y weighted for phase space, CouloITlb inter

actions, and a cut on low-ITloITlentuITl pions. The line is a best 

fit to 1 + ay, where a = 0.240 ± 0.010. 

Fig. 2. Distribution in x weighted for phase space, CouloITlb inter

actions, a cut on low-ITloITlentuITl pions, and also weighted by 

1/(1 + 0.24 y}. 
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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. 




