


- Phenomenology of Non-Leptonic Hyperon Decays
The (AS = 1) decays of s_pin-i /2 Hyperons
Y22 By +

proceed through a mixture of S and P waves.

In terms of the S and P wave amphtudes the decay can be de&cnbed by
the partial rate
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Note a2 + 2 + 42 = 1



o momentum unit vector.

. Averagmg over the da,ughter baxyons spm the deca.y dlstnbutmn in the
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where P is the parent hyperon atlon and § q is the daughter balyon -

' Consider A = pr—:

o In the hnntofcpmvmance ay """"“"Q’K o



The da.ughter baryon 8 polanza.tmn is gnven by, |
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-_'-o The T-odd transverse polarizétlon mgovmml by ﬂp :
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~ The partal wave for the corrspo
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. Nomewmmnentsofé"wﬁf

'_'-.Ca.lculatmm have ranged from ~ 1?" (1965) to < 3" (reeent)



e Asymmetnes B, B' require knowlege of both parent a.nd daughter
polarizations.

e A requires precise knowlege of normalization
Some predictions of A for A — pr and charged = — Ar decays.

A—+par

| Ap
CKM | =+45x10-%
Weinberg |~ —-25x107%]
Left-Right(isoconjugate) | ~ —1.1 x 10-3|
Left-Right{with mixing) | <6 x 104
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CKM '-m—4x10“6-
| - Weinberg © |~ -32x 104
Left-Right(isoconjugate) | = 2.5 x 10-5
Left-Right(with mixing) [ <1 x 10-%




~ Requirements for a High--Sensitivity MeaSixrement

1. Hyper‘dns and anti-hyperons h'a_.ving precisely known pol_afi_zation .
e polarization through production
e polarization through decay

2. A large data sample; e.g. O(10°) events for §A ~ 104
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3. Control of systematics
e acceptance differences
o magnetic field ma.tch_ing | | |
. differences in interaction c_rc':ss-Sections.with- ma,tei'ia.l of appa.fa.tus

e different backgrou_nds_underﬁthe mass peak -



Previous Measurements

¢ only A, was measured
o CP test was “sideline” topic
o seﬁsitivity was limited by statistics

Mode events Limit Experiment

o AX,Pp—oAX 9553 —0.02+0.14  R608
ete= = J/9p = AR 1847 0.01+010 DM2
P = AA 95832 0.013+0.022 PS185

Ea‘.rlierl tests of T—conservation ﬁsing only hyperons :
A — pr— decay: g ~ tan(df — &7)
== / Z° decay: -% = ‘gu



~ R806 at the CERN ISR: pp'a_m X snd pp+ K+ X

At the level of sensitivity cf this measurement C invariance is assumed in
the productlon prooess Py = 'PK. |

Bxtract ) Py and axPy fom 780 o (1 +aPosf))
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Based on 9553 A’s and 17028 A’s, mummg PA = -Px, .
.-AA = -_-o.oz +0.14



o explicit ammmption sbos







- :Th_e HyperCP Experunentat Fhmulab |

?Obta.m E-and Z hyperons havmg P..(-';. 0 by ﬁd” productmn "

at 0°i in 800 GeV pN calhslons _ﬁ

o '-Subsequent = . An- and =t Kﬁ.-t- yneld A md K aamplm hawng

. __pola.nzatlon a.bsoluteiy ermi -‘ Wthﬁ 'and.... decay pa.ramel:ers
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~ Asigoal of CP non-conservation is  azay # cway
The asymmetrymeasumdxs |
&'-G.'A MI

A= _ ~&+&
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e HyperCP s sensitiﬁe to .c? eﬁects in both the & and A decays

. Thecretma.l wcpectamon that }A-:I << IAAI makes acc:denta.l cancel- - |
lation unhkely ) | _ .

A measuremerrt of ﬁ-— can be md to put a lnmt on the contnbutlon '_
from Az. - -



The HyperCP Spectrometer

Elevation View
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' Secondary beam momentum =~ 160GeV/c
Flip both B fields == nearly symmetric acceptance.
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A TYPICAL EVENT DISPLAY
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Expected Number of ‘Reconstructed Events from 97 Run

| Channeled beam polarity |
, + — Total
12— Ar|245x108 | 969x10° | 1.21x10°% |
1K =37 {204x106 | 75%106 | 279x106

Statistical sensitivity: dAz, &~ 2 x 10~4.

The HyperCP goal is to collect ~ 4x more events in 1999.






