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Method to Extract Vus
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To determine the six main branching fractions,
KTeV measures the following ratios of

partial decay rates:

Tku3/Tkes = T(Kp — npFv) /T(Kp — = Eq:v)
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Ke3+Ku3: 70% 3r: 30% 2m: 0.3%
Sample sizes: 10° to 10°




k. 5, for Partially Reconstructed
Decays

® data
— MC total

- I—D_D4I | I—D_IDEI 0
k, o (GeVic?)

002 0
k, . (GeV7/c?)

=

002 0
k, o (GeVic?)




BRs Include Radiated Photons!
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Beam Intensity Crosschecks

- ® highintensity beam with regenerator
High vs.

) x10 lower intensity without regenerator
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Analysis Crosschecks

K, i w0 yield without/with 70 @7y
detection 1 Csl agree to (0.031 2< 0.28)%

K ; yield without/with p system agree to 0.06%




Main Systematic Uncertainties

3nt'/Ke3 ratio :

=> (.6% two-track efficiency uncertainty
=> (0.4% uncertainty in 31’ recon

=>(.6% uncertainty from detector material
0.35% uncertainty in loss from w-interactions
(affects ratios with different # of charged )




Uncertainties on
Partial Width Ratios

[ stat error

[ syst error

H total error
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Partial Width Ratio Results

KTeV: ratios with

K in denominator
disagree with PIDG.
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KTeV Branching Fractions
assuming 2B =0.9993
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KTeV/PDG Ratios
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Comparison with Individual
HExperiments
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Aside: CP Violation Parameter |1, /|
Determined fxom

KTeV Branching Fractions
KTeV 21t BRs
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Semileptonic Form Factors
(to determine I integrals)
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Parametrization:

F+(t) = £+(0) 1+ A

folt) = £+(0) [+ 20, 1,
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where t = (Pg — Pﬂ)z




Semileptonic Form Factors:
Method

t= (pK / pn)z T0

K

“Kinematic ambiguity == two possible t-values
*To avoid ambiguity, compute “t;,” using only

transverse quantities.




Semileptonic Form Factors

Form
Factor Value

Parameter | (x107)
A’ 20.64 3<1.75

7\,_'_99

Ay 13.72 3< 1.31




Semileptonic Form Factors
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Semileptonic Form Factors

KTeVi A, agrees
withionly 2 of 8
previous

measurements.
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Lepton Universality Check with
Semileptonic Branching Fractions
and Form Factors
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Summary of Vus Changes from
KTeV
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*T k3t goes up by 5%
*I'k,3 :no significant change

*I¢ goes down 1.7%
*I* goes down 4.2%
(each includes -1% shift from A’’)




Theory Corrections
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|'Vus|*1,(0) Results and
Comparisons
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Summary of Uncertainties on
‘Vud‘z 3> ‘Vus‘z
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Conclusions

KTeV measurements result in +3% shift in [Vus|
compared to PDG (from K, decays);

Our |Vus| value is consistent with unitarity and also
consistent with BNL-ES865.

Four of the six largest K; branching fractions differ
from PDG by 5-7%.

Our |n, 4| value is 2.6% lower than PDG.

First detection of 2"d order term (A’’) in
t-dependence of semileptonic form factor.

To improve |[Vud|? +|Vus|* unitarity test:

=> more precise |Vud|

=> better theoretical treatment of 1 _(0).

=> more precise T,
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