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Allowed Baryon Beta Decays
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g /f,=+1.267 for " > P€ V i5a
"V - A" Matrix Element.

In V,;, j = d for AS =0 decays, and j=sfor AS=1.
V4 =cos(00) V. = sin(0p)
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: Table I. Predictions for the leptonic decays of hy-

perons,
Branching ratio :
. From Present Type of
Decay reference 2 work interaction
A=p+e=+T ‘1.4 % 0.75x10% V-0.724
T —=n+e"+7 . 5.1.% 1.9 x10°? v&0.654 ?_’(O
ET=At+e+V 1.4 % 0.35x10"% v+0,024 ‘f'
’:‘:-—z:u‘w '0.14%  0.07x10™ V-1.254
— -~ -3 '
3:'{:‘ < =
& % &

| N
From Gub bibos Yopanes 0 fudk : Tahle L frow PRL 10,53 (126 3)
w

9003 HILION €T dVIINJHA TT€9 0F8 0€9 XVd SS:TT NOW 00/83/80



o Beta Decays in the
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Hyperon Beta Decay:
1983-84 Review

[J.M. Gaillard and G. Sauvage, Ann. Rev. Nucl. Part. Sci. 34, 351 (1984).]

50* Anniversary of Fermi Theory

Included only CERN SPS (WA2) hyperon data in fits
(+ neutron decay: g,/f; = 1.2390 £ 0.0090 from lifetime).

Emphasized need to consistently include radiative
corrections and q2 dependance of f; & g,.

Remarkable success in fitting “most recent data.”

V,, = 0.231 + 0.003 F/D = 0.631
F = 0.477 +0.012 F+D = 1.233
D =0.756 + 0.011 F-D =0.279

Vo = 0.2196 + 0.0023 from Ke3 analysis.

Measurements im polarized hyperon beams desirable.

Sign of g,/f; im 2 —> NEV js still an open question:
“the keystone of the Cabibbe theory.”

Effects of flavor SU(3) breaking “yet to be uncovered.”

Neo theoretical grouad rules for hunting SU(3) breaking
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KTeV Experiment

E832 - E79911
el [Rare decays

Rare decays |
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Only highest momentum As and 'E"s reach the decay volume.

=0 Momentum Spectrum

ylidot = 1S85/97
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Physics Motivation For Cascade Beta Decay

0> Tre ¥ (ssu —>suu) Gy SITRAY

~ Never Seen (before KTeV) — Possible Sufprise

y SU(3) copy of n—> pev, (ddu —> duu) ( % >+, 2‘7>

+ Clear Window on SU(3) Symmetry Breaking
~ Clarify V ,, Comparison: Kaons vs. Hyperons?
+ ~100% “Equivalent Polarization”

» Comparable Vector & Axial Vector Contributions

~ No Similar Competing Two-Body Decay | =03yt
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Reconstruction of =0—> >t e~
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=0 —»¥+e" v, Event Display
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Various SU(3) breaking fits
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Acceptance corrected proton - electron correlation in X' frame ( Summer )
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Correcting for Background
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Figure 53. Maximum Likelihood fit to g,/ ficorrected for background.

Our best background estimate with this selection criteria is 7.4 + 3.7 events ( about
2 + 1% of the signal ), the background being almost entirely due to K¢ —+ x*e P, and
K| = mte ¥.ydecays. We estimate the effect of this background by adding MC back-
ground events to MC signal events and observing the change in the measured v'alue of

g1/ frin the MC samples. We used 30 ’data sized’ =0 5 ©t e~ 7. Monte Carlo samples
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Form Factor Fit for Es decay ( Summer )
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Anti-Cascade Beta Decay

e K] L Entries 1038
i 30 [ Entries 240 i I I
0 L 225 ey, 0300 [ signai = 840 w- 27 evis
S N~ -
% | Signat= &6 /- 10 evis % | Background x $9 +/-10 evie
ﬁ 25 |- Background = 44 +/- T ovie ﬁ :
I 280 - =° > Ete’v
r : Signal = 6 +/- 11 avts
20 ; c\ : Background =44 +/« 7 evis
r & ' 200
I s &
- & - &
RPN I ' &
18 - i
- 150 [ 4
: L A%
r [ ¥
10 100
5 60
. v I e
o T WINPH WUTIIER WEARTTY WAPRIY WAt L s N ) -t " ~
1.05 1.076 1.1 1.126 115 1.175 1.2 1.225 1.26 1.278 1.3 1.06 1.076 1.1 1,125 1.16 1.178 1.2 1.22501.25 1.275 21.3
Reconstructed pr’ mass (GeVic?) Reconstructed pr” mass (GeV/c™)
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Octet Baryon Beta Decay
Data Summary 2000
Decay Lifetime | Branching Rate g/t |
Process (sec) Fraction |  (psec?h)
n—> pe Vv |886.7(1.9" 1 1.1278(24) {1.2670(35)*
| E-9
A —>pe V| 2632(0) |0832014) | 3.161(58) |0.718(15)
E-10° E-3
" —>nev| 1479(11) | 1.017(34) | 6.88Q24) |-0.340(17)
E-10 E-3
- 3 Ae v| 1.479 (11) [0.0573(27){ 0.387(18) filg =
E-10' E-3 0.01(10)**
T _y Ae'v | 0.8018 (26) | 0.020(5) | 0.250(63)
E-10 | E-3
= > Ae V| 1.639(15) |0.56331) | 3.44(19) 0.25(5)
| E-10 | E3 |
T 3 S%ev| 1.639(15) | 0.087(17) | 0.53(10)
; E-10 E-3
= 5 3ey| 2.900(90) |0254(19) | 0.876(71) 1.32
E-10 E-3 (+.22/-.18)
*S=12 iI$=1.9 'S =1.6 'S=13 **§=1.5
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Octet Baryon Beta Decay

{4 R 1
Analysis' 2000
Calculated Measured
Decay Rate g,/f, Rate g,/f
Process (usec™) (usec™h)
?n —>peV __ input 1.2278(24) |[1.2670(35)
% F+D E-9

A—>peV| 317332) | 0.7316) | 3.161(58) |0.718(15)
[3.106(78)] | F+ D

> > nev| 642(017) input 6.88(24) (-p.340 (17)
(64207 | F-D

S 3 Aev| 03439) | 06567 | 0387018) | £/g =

' | Zp 0.01(10)**
T > Aetv| 0202(5) | 0.656(1)* | 0.250(63)
| VD

= > Aev| 2844 |019612)| 3.4419) | 0.250(50)
% 3.0319] | F-%D

= > Yev| 03612) |1267035)| 053(10)

F+D
0.909(41) |1.2670(35)] 0.876(71) 1.32
F+D | (+.22/-.18)

*f, = 0 & g, tabulated
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vus(KQ3) = Vus(BO3) ?
Vool + Vool + [Vl =12

Note: [V, [* ~ 107°

Source Vs Value Unitarity
Via=(1-V, )"
T}W K 0.2196(23) 0.9756(3)
\T;'\ K, and K, 0.2188(16) 0.9758(3.5)
.| BSag=o p-2258(27) D.9742(6)
MELACD $.2176(26) $9760(5)
| | B anai>o) 9.2194(23) $.9756(5)
\\\\\\ L | — -
Measured V4

— p.9735(8)
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Conclusions 2000

«  Results for the “last” hyperon beta decay:

.  Signof g,/f;inZ —> ne’ Vv conclusively established.
. Consistent data for = —>T€V and A—>peV,

« New V4 value from n—pev,

«  No flavor SU(3) breaking seen in g,/f; measurements.
F+D = 1.2670 = 0.0035 F = 0.4635 = 0.0087
F-D = 0.3400 = 0.0170 D = 0.3035 + 0.0087
F/D =0.569

.  V,=02196+0.0023 from Ke3 analysis unchanged.

«  Measurements with polarized hyperons are still desirable.
»  Neutrino asymmetry (a,) in A—>pe v,

»  Charge Symmetry in X* — Ae’V (Cabibbo). Te, y

»  More precise = — 2'€V for SU(3) breaking.& VA q,?-/

»  More precise = > AeVgpna 2 >AeV,

«  Bread and butter: verify/improve lifetimes and masses.

. More precise V, from = —> ne v ana A > PE V2
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| Hyperon Beta Decay:
1983-84 Review

[J.M. Gaillard and G. Sauvage, Ann. Rev. Nucl. Part. Sci. 34, 351 (1984) ]

50* Anniversary of Fermi Theory

e Included only CERN SP A2) hyperon ata in fits
\[]b/ + neutVn decay: 1/f1 1 239 0,0090 f) om llfetlme)

need to cons1stently includ: > radiative
correctwns.zniq—depcn ance of f; & g,. /

Réﬁarkable success in fitting “most recent data.”

V,, = 0.231 % 0.003 F/D = 0.631
F = 0.477 £ 0.012 F+D = 1.233
D =0.756 + 0.011 F-D = 0.279

eV, =02196+ 0.0023 from Ke3 analysis.

e  Measurements in polarized hyperon beams desirable.

o Signofg/f,in 2 —> NV js still an open question:
“the keystone of the Cabibbo theory.”

o  Effects of flavor SU(3) breaking “yet to be uncovered.”

e No theoretical ground rules for hunting SU(3) breaking
effects.
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