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1. SEARCHES FOR THE K° — irVi» DECAYS 2. SEARCHES FOR THE DECAYS S* — ne*v AND

Definitions: A(K° - ffVy)/A(K° - ffV.) = x = We1*; S * " ^ V U S = ~A Q )"
x = 0 if AS = AQ; * = 0 if CP = 1. One measures
N*(t)— the number of decays of K°(t) into et as a function
of the time

± 2 (1 — | x | 2) cos Me~At + 4 | x | sin At sin ®e"Al,

Experimental data

335 lepton events

116 lepton events
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Notes: 1. The characteristic distributions of the
events in time (according to t l ]) is shown in the figure.
We see that the case x = $ = 0 cannot be excluded.
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Experimental data on the verifi-
cation of the AS = AQ rule (data of'
355 events, x = 0.26, * = 50° (solid
curve); x = 0, * = 0° (dashed).
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2. Earlier data (seeC3~5:) practically coincide within
the limits of errors with those of[1] and£2J, but are
difficult to interpret, since different values of A were
used in the data reduction.

JD. Hill et al., Phys. Rev. Lett. 19, 668 (1967).
(Brookhaven, bubble chamber, A = —0.58ri).

2L. Feldman et al., Phys. Rev. 155, 1611 (1967).
(Brookhaven, spark chamber, A = — 0.55ri) .

3 P . Franzini et al., Phys. Rev. B140, 127 (1965).
(Brookhaven, bubble chamber A = —0.79Ti).
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1G. Snow et al., cited in: W. Willis, Heidelberg Conf.
on Elementary Particles, 1967 (Brookhaven, bubble
chamber; Maryland University Group); see also Bull.
Amer. Phys. Soc. 12, 568 (1967).

2W. Willis et al., Phys. Rev. B136, 1791 (1964).
(CERN, bubble chamber. Total of 5 x 105 S 1 decays ob-
served) .

3 E. Eiselle et al., cited in paper by W. Willis,
Heidelberg Conf. on Elem. Particles, 1967. Heidelberg
group; see also: Heidelberg Conference, September
1967, Abstracts of Contributions.

4A. Barbaro-Galtieri, Phys. Rev. Lett. 9, 26 (1962).
(Berkeley, emulsion).

5U. Nauenberg et al., Phys. Rev. Lett. 12, 679 (1964).
(Brookhaven, bubble chamber).

3. SEARCHES FOR K* — i rVe> AND K* — tY( i ' v
DECAYS ( K ^ N D K^4 DECAYS, AS = -AQ)

No decays with AS = —AQ were observed. The total
statistics of the Ke4 and K^4 decays with AS = AQ is
given in the table.

Number of
observed
decays

310 (KU)
208 (KU)
15 (tfJo

Liter-
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Notes: 1. See also[4>5].
2. The amplitudes of the Ke4 decay are of the form

| K±) = - JL-

(pK) (p+ + p_)v (p+ - p_)n,

i ~ e l6°, g, h ~ e l S l , 6o, 6i-scattering phase shifts in s
and p waves, respectively. The decay K+ — ?rVe>
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(AS = — AQ) contains only the j y contribution and the
A

phase 61. The interpretation of the experimental data
depends strongly on the nn-scattering phase shifts and
on the J^ contribution. For an analysis of the Ke4 am-
plitudes seeC6].

*M. Esten et al., Phys. Soc. Conf., London, 1967.
(Berkeley, cited in[6]).

2B. Birge et al. (Berkeley, bubble chamber. Cited
inC6]. See also Phys. Rev. B139, 1600 (1965); 69 Ke4
decays were observed in part of the accumulated statis-

tics; a total of 3 x 106 K+ decays were observed.
3V. Bisi et al., Phys. Lett. B25, 572, 1967 (CERN,

bubble chamber; altogether, 61400 decays of K* into
three particles were observed.

4D. Cline et al., Phys. Lett. 15, 293 (1965) (l K^4
event).

5D. Greiner et al., Phys. Rev. Lett. 13, 284 (1964)
(1 Kj^ event).

6F. Behrends et al., Preprint, 1967. See also Heidel-
berg, Conf. on Elem. Part. Physics, September, 1967,
Abstract of contributions.
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Idea of experiment

ve =?= ve; searches
for neutrinoless
double Beta decay

- .

investigation
of sign of chargedmuons produced in
collision with nuc-lei of high energy

+ | _^ + , "

Experimental
procedure

Results (confidencelevel of limits about
70% unless otherwise

stipulated

1. Lepton conservation
Magnetic spark cham-
bers

Semiconductor Ge
counter as sourceand detector

Mass spectrometricanalysis of Xe and
Kr in the minerals
Te and Se of known
age. TAdetermined
from the relation

1 1
TA Tfevv

1

Spark chambers 8

r^J 3̂-lQ1^ yrs 4

7fe
a48> 1.6-1021 yrs *

rGe76>3-1020 yrs &

7"Tel28> 3-1022 yrse

2JTC130 __
^(S + O -̂IO20 yrs 6

rTei30_
= {3 ±0.4)-1020 yrs 7

yTei3o =

= 6.1020±0,3 yrs 3

8̂682 =

= 6.1019±0-3 yrs 3

aM+<0,02ff(i_

(~ 1000 neutrino
events)

Remarks

Theoretical half-lives
(years) for double 0-
decay processes1"3

rCa48 _1O21±2,5eevv w

J^a48=5-1015±2

mGe:8 __ 1(123±2,5eevv

rTel28 _1n27±2,5
•* eevv ~ J

r J e
e l 2 8 = 2 - 1 0 1 9 ± 2

r T e i 3 0 1 n 2 2 ± 2 . 5
eevv —

7 , T e i 3 0 = 2 . 1 0 1 6 ± 2

r S e 8 ! _ , n 2 2 ± 2 . 5
eevv

7 . S | « = 1 . 1 0 1 6 ± 2

"Neutrinoless" hatf-lives
calculated in the case
of maximum violation
of the lepton conserv-
ation law for unpolar-
ized neutrinos

Accuracy limited by the
fact that the vM beam
contains a v., admixture

M


