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ABSTRACT

We propose to search for and observe the decay

+ -—
mode Ko »u if the branching ratio for this

mode 1is = 10~10 . Later on we would like to

4+ -
search for the decay modes KL -y u and if

+ = =11
necessary KS -4 u to levels of 10 .




~D -

. 1 . + -
Recently experimenters (4 who tried to measure the decay rate KL -4 u

have reported the startling result that they have not been able to detect

this decay mode indicating that its decay rate is below that calculated to be

its lower limit namely (2)

+ -
KLau W i
> 6.8 x 10

-~

KL - all

The experimental upper limit is 1.8 ¥ 10-9‘ Recently it has been

speculated that this may be due to accidental cancellations due to the C P
(3)

violating character of KS - KL system. In such a case one can predict that
+ -
the KS - 1y 1 decay rate could be quite large, namely
+ -
KS—.uu .
> 5 x 10
KS-.all -~

- (4)
If on the other hand one assumes that R(KS -y y) = R{KL - yy} or

Ks""\/Y 6

KS - all

then in the absence of CP violation one expects
+ - + -
R(Kg wp u) mRE -~y u)

or + -
Kemuou
-9
> 6.8 x 10 X T(KS)

KS ey all

T (KL)

> 1.1y 107




-

c . (5)
At present the best experimental limits on Ks - yy 18

-3
Kg = vy . 2x 10

KS - all

T is (6)
and on KS -

e g
KS = 1 -
< 7.3 x 10

KS - all

-+ —
We propose to search for the decay mode K, -y (4 and hopefully to detect

S
it if its branching ratio 1is

K T

= {1 U

S -10
10

KS ~ all

Later on, if possible, (if our equipment works as expected and can be

extrapolated to larger sizes) we propose to carry on the search for both the

+ - + - ~11
decays KS ~u u and X .,y uy to levels of 10 .

L




EXPERIMENTAL DESCRIPTION

There are two properties of the NAL machine that make it most useful in
the search for this decay.

(ay Large numbers of KS at a reasonable distance from the target which
we have chosen to be 10 meters.

(b)Y Low 1 = 4 decay probability {a,4x10-3) which is the source of
background.

We propose to use the neutral hyperon beam designed for the survey
proposed by R. H. March, L. G. Pondrom and O. E. Overseth (NAL proposal #8).
The beam's intensity and momentum spectrum are based on the yields calculated
by T. G. Walker ,7).

The apparatus to be used in this experiment is shown in figure #l. We

have already run Monte Carlo generated events of the type K, = 2m = 24y to

S
determine the background level. Some of the parameters of the design are shown

in Table #1.

TABLE #1
Distance of apparatus from the Target 10 meters
-7
Solid Angle 4 x 10
Decay region S meter
10 5
Number of KS decays /10 protons 10
. 10
Trigger rate due to Ky = 2 - 2y 3 /pulse of 10~ protons
: 10
Trigger rate due to KL ST UV =>UdY ~ 1/pulse of 10 protons
4+ e
Detection efficiency for KS -~ U u .75
Front Chamber Spatial Resolution 125 microns
Back Chamber Spatial Resolution 200 microns
Multiple Scattering/Chamber Module 10—3/p (Bev)

Magnet (B, = 1370 Kg-in) Argonne Labs BM~-109 (24 x 8 x 72




With these parameters the background (after kinematic constraints) due

— + - 10

+
to the process K, = 7 7 -y y ~ 1/10 KS decays. The background from

s
K. = i v - u v Should be smaller. We are presently checking this with

aLcomputer program. An essential regquirement to keep the background low is
an accurate localization of the source of Ko's. ( ~ < 5mm proton beam diameter).
Figures 2 and 3 show the resolution of the apparatus.* {(see below)

Each of our front chambers (for example an X module in figure #1) consists
of 4 Charpak Chambers (15 x 15 cms.z) with 20 |; wire diameter and a 1 mm wire
separation(s). Each of the chambers have the wires in each module offset
relative to the other so that the effective wire separation is 0.25 mm. The
back chambers are 40 x 40 cms.2 with wire spacing 1.5 mm. Fach one of these
Chamber modules presents 5 ¥ 10-5 interaction lengths. With 108 neutrons in
the beam this presents a counting rate of 5 ¥ 103/sec. which is manageable
with Charpak Chambers. The back chambers do not need to be sensitive in the
beam region because the decay products are swept apart by the magnet. Because
of the large neutron flux our beam line will be in vacuum to minimize the
number of interactions. One event will consist of at least 2 track triggers
in the Chambers and coincidence in the scintillation-absorber hodoscope to
detect muons. The 10 meters of iron are not definite gince we first would
like to study the strong interaction shower penetration due to 50 Gev/c pions.,

Only as 20% of the muons from Ks decays will not penetrate 10 meters of iron.

Equipment Requirements. We will supply the Chambers, Readout and On Line

Computer. We reguest NAL to supply the 10 meters of magnetized absorber after
the target, the momentum analyzing magnet and the 10 meter muon detection
absorber.

Running Time. At 1000 pulses/hour and 1010 protons on target we are

requesting 400 hours of running time to reach the level of 10—10. In addition,

we are reguesting 300 hours of debugging time. This can be done with a minimum

of beam on the target.

*The combined mass of the 2 ||'s has a half width at half max. of 4.5 Mev.
In addition we have additional rejection of KS - 2ﬁ»q 2; type events (not
included in the 1/10lO estimate) from spatial reguirements that the decay
track have a straight line trajectory between chambers. A rough estimate

indicates a factor of ~ 10 additional rejection.




Personnel. The graduate students and research associate will turn their
attention fully to this experiment when approved. The faculty members are
50% time since they teach., In addition, in the near future we hope to have
additional members. At present we are running an experiment at SLAC and we
hope to finish in March of '72, We propose to be ready to run at NAL 1.5 to

2 years after approval.
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