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- The Data Set
- Beta Decays

- Radiative Decays



Hyperons in the Fermilab Kaon Program

In E731, A’s were considered only as backeround:
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In E7991, we did some interesting physics:
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In KTEV, we have more physics than we can handle!
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Triggers

3 Decay Trigger:

2 charged tracks, with a stiff track down the beamhole
=2 clusters of energy in the calorimeter
Total energy of about 25 GeV or more in the calorimeter

o}

Approximately 2 X 106 =° &5 Aw decays seen in this data sample

Veto on hadronic showers (biases against 7~ from A decay)

Normalization Trigger:

2 charged tracks, with a stiff track down the beamhole
Total energy of about 16 GeV or more in the calorimeter
Prescaled by 50:1

About 80,000 Z° -+ A#° decays seen in this data sample
{(unbiased)



Physics Motivation For Cascade Beta Decay

Z0—>»T+ey (ssu—>sum)  E0—>Fy-y

v SU(3) copy of n—> pev, (ddu —» duu)

v Cabibbo Model explains HBDs based on effective V-A currents
v SU(3) symmetry may be broken in HBDs?

v Large V&A form factor amplitudes.

v ~100% equivalent polarized =Z° beam .

v No competing two body decay with the same final state baryon

(B30 2m)
Unique possibility to probe this kind of decay at KTeV



Semi-Leptonic Decay of Baryons
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Commins and Bucksbaum, Weak interaction of leptons and guarks, 1983,



=° Beta Decays

:&i X Entrins 778
2 - X/ndf66.15 / 13
= - Constant 101.4 & 6.886
Q40 - Mean 1,190+ 0.1453E-03
@ i Sigmo _ 0.4498E-02 £ 0.2381E-03
W20 - & >y,
& > pr

! o

100 - “\‘% /
{:\(2;

80 Background

=0 > A, A > pe,
80 —
K —rrn’

40

20

T T l T 1 1 1

22 124 126 128 1.3
pri® Invarlant Mass (Gev/c?)

B.R =(2.54 +© 0.11 % 0.16) x 10

Stat  Sys

KTeV first measured B.R = (2.71% 0.22 * 0.31) x 10
Theoretical (SU3) predicted B.R = (2.61 * 0.11) x 10
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=° — A7° Decays

We obtain the =° decay point by assuming two
neutral clusters come from 7° decay. We then plot

the reconstructed Z° mass using this decay vertex:
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The =° hyperon has the poorest measured mass:
m=o = 1314.9 = 0.6 MeV

KTeV is interested in testing the relation:
M, — M, + Mz=- — Mzo = My- — My+
which is resistant to SU(3) symmetry breaking
(Rosner; PRD 57; 1998)



Weak Radiative =° Decays

They are of the form: H — B~.

Straightforward measurements can be made
of the only two unknowns: the branching
ratio and asymmetry.

Despite Hara’s prediction of no asymmetry in
this decay, the only significant measurement
(in the decay X1 — pvy) shows a highly

negative value.

A simple SU(3) symmetry breaking model
predicts a positive asymmetry.

KTeV has world class samples of two modes:
=° — 3°v (5000 events)
=° — Ay (1000 events)
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Hyperon Radiative Decays
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— 2%y

e Same final state as =° — An°

e Can be distinguished by Ay and 7y mass
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=° — ¥°y (cont.)

e KTeV has seen on the order of 5000 events of
this mode

e Preliminary B.R. of 3.0 4+ .05 £ .2 x 1073
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=° — ¥°v (cont.)

_ Preliminary indication is that the asymmetry 1s

highly negative:

a)
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Other radiative decays

_ Preliminary evidence for first observation of
= — Am®y:

hyperon trigger B10

=5 0 109
n Entries 38
\L’ - Mean 1.321
_RMS 0.1875E-01

= Ay

Events/(3MeV/c?)
o

|- Hﬂﬂ it

135 1.4 145 15
M(AR®y), (GeVv/c?)
- An unusual radiative mode with a neutral final
state with an unknown physics content.

Theoretical guidance welcomed.



Other radiative decays (cont.)

- Preliminary evidence for first observation of

»° — AeTe™ from tagged decays of Z° — X°:
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- Relative £° — A parity can be measured.



Summary

KTeV had a very succesful neutral hyperon
program during the 1996-97 run.

We made a first observation of Z° beta decays
(both electron and muon modes)

We have world class samples of the two =°

weak radiative decays.

Tantalizing evidence for first observation of
the decays: Z° — An°y and ¥° — AeTe”

The 1999 run of KTeV will produce from 3-10

times as much data.



