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MOTIVATION

KiFeV: determination of |V,:| IS hased onnew.
measurements of
== SIXx main K Branching firactions with
SUB-PErcEnt: precision
(charged BRs includes radiated ) ¢

== Ke3 and Ku3 form factors with X3 and! x5
Petter precision than PDE02
(corrected for virtwal and! real v) ==



MOTIVATION

Rad cor changes B(iKes) by 3%
Rad cor chianges K3 iermi factors by,
many. sigma.



Perspective
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Radcor Options (2003)
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What we almost used: PHOTOS

_ BEEICIFROeE »Re-weight PHOTOS

| to match data
(mainly 6,,)

»Beware:

e KTeV data Can only match PHOTOS

y°/dof = 135/ 16

Entries/10 MeV

|| Mokestw) h to 5% of Ke3 data:

0 0.05 0.1 0.15 0.2

E," (GeV) does NOT correct
4l o2 — .
x“/dof = 474.3/ 24 virtual y

Note: OK for BR(KI3),
but NOT for
form factors




Wihat we used (abanden PHOTOS)

Asked theory graduate student (. Andre)
1o write new: Kt3(7/) generator:

L

— Ke3(y) and Kpu3(y)

— Includes 4-bedy’ phase space

— Virtual and reall photens

— Also Used tercompute long-distance
rad-Conrections; 6, and: o,

— NO tRIng|to data; !



Diagrams; Evaluated by KLOR




Entries/10 MeV

What we: used: KLOR

Data/MC-PHOTOS

v°/dof =135/ 16

e KTeV data

| — MC Ke3(y)

0

T ‘ T T 7T ‘ T ‘ T T
0.05 0.1 0.15

ES (GeV)

- “/dof = 474.3/ 24

Data/MC-KLOR

x°/dof = 19.4/ 16

0
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ES (GeV)

. x°/dof = 19.3/ 24

KTeV
K{3y BRs
and plots
In:
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Semileptonic Form Eactors
(to determmine li Integrals;

G%.M; ¢ 2| 2 ¢
Lies = ﬁ&isﬂ"w(l + 0%) |Vus|” | £1(0)| Ik

— Assumes pure vector hadron-current.
— Scalar and tensor terms < few percent (NA48) 0



No rad cor =>
bad y?
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® Data ® Data
— MC Ke3 Born oJ — MC Ku3 Born

0.2 0.3 0.4 2 . 0.2 0.3 0.4 5 0.5
e mass, GeV/c )L mass, GeV/c
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Thousands/10 MeV

{x?/dof = 649.0/ 34

® Data

— MC Ke3 Born
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Re-weighted
PHOTOS =>
S0-S0 72




Thousands/10 MeV
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KLOR =>
excellent y?




-0Im rFactor Fitting Iechnigues

a8

3
“lngnpletle e gle Ly ==1tye gosslele i=veltes

5

\

Ao c\vdicl s eleguiny, cormnatite i < sl only

HENBVENSE R ITIESE
it 2 |
£y, = (P 90 ) P =(E,0)

V]



EFormi Facter Eitting Trechnigues

£
Q
en
-
—
G
g
—




EFormi Facter Eitting Trechnigues

£
Q
en
-
—
G
g
—




Form Factor

Sensiuvity te

Radiative
Corrections.

KTeV results

USE
MC+KLOR.

(errors = Gy 4. ONIY)
t§ (MC no radcor]
HH
t7 (MC+Photos)
-
t5 (MC+KLOR)
o
tT (MG Eg_iradcor)
t1 (MC+PhE£c_:|s}|

tT (MC+KLOR)
e

23 24 25 26 27 28 29 30

A, x 10° (Ke3, linear f (t) )

(Gsyst ~ 26)c.stat)




(EFFOFS = GMG—stat Onl}')

FO rm FaCtor t‘il_li:jf'ujc no radcor)
SenSitiVity to £ (MC+Photos)

2 (MC+KLOR)
e

Radiative | 1 (MC o radoon)

t] (MC+Photos)

Corrections. £ (MO KLOR)

23 24 25 26 27 28 29 30

A, x 10° (Ke3, linearf (1) )

KTeV results
use t (MC+Photos)

t (MC no radcor)

—a—

MC_|_ KLOR .Tfﬂ?_TKLOH}

A, x 10° (Ku3, linear f




Very High Statistics Ke3y

KTeV Ke3y sample (published),
E >10 MeV: 14,000 using low-intensity

beam.

Let's peak at prelim data-MC comparisons
for large high-intensity sample with

0.97 million Ke3y W|th E > 10 MeV!
(Ke3 collected for ¢’ acceptance studies)

MC stats = data stats
=> 1.8 billion generated Ke3!

(4 CPU months on FNAL PC farm) )



Physics Possibilities with
High Statistics Ke3(y)

1 x 106 Ke3y => search for
direct emission vy

1-2 x 108 Ke3 => search for scalar and
tensor form factors.
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Data/MC(KLOR) for 10° Ke3y
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- Do we need 279 erder rad cor 2

- |s phoeton simulation precise enough 2 =z
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conclusions

1 Radiative corrections are important for
precision measurements of K€3 form
factors and branching fractions.

1 New MC-K&3 generator has been developed.

1 Extensive data-MC comparisons validate
new generator (virtual and real v)

1 Unclear prospects for million Ke3y ...
(need 2" order radcor ?)
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