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1% raw unitarity: G_ universality

Universality of Weak
V2V 2+ =1 = coupling- G.=(g,,/M,,)?
G|:ZE GCKM2 = (I\,udl2 + Ivuslz) G|:2

H e
BN G. = 1.166371(6)x10° GeV?
u ¢
G, = 1.16xx(4)x10° GeV?
s,d v
a+M,+s, G, . =1.1655(12)x10° GeV?

[e. w. precision tests]

G. =1.1678(26)x10° GeV?2

[Marciano]



G_ universality violation

Universality of Weak
IV P+IV P+ =1 = Coup”ng G =(9 M )2
G,2= = (IV,l? + IV..[) G2

Sk IR

Sensitivity to new physics :
naively

G.,=G.[1+a(M /M )]

Tree level a~1 M _~10 TeV

loops a~gW2/(1671;2) MM~1 TeV
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sensitivity to NP: MSSM

sensitive to squark-slepton mass difference K.Hagiwara et al

200 300 400 500 600 700 800 900 1000
L

[R. Barbieri '85,

'95, A. Kurylov
1 x 104 et al '00]

10G_|/G,

0 Deviations up to
~ 2x10* for small
slepton mass

direct and indirect
existing limits
included

GeV)

[© Mescia, Paradisi] 4



Vud determination




Vud from Fermi transitions

40

) K Z "Rb S

Va2 = —
ud 2(;%;.7:1‘,(1 + AH) “Ga ...;T;rtﬂ

op ﬂ

Ft = ft(1+44d%)(1 — (6dc —dng)) = constant R -

t
20 Mg = ]Q
Measured on 13 Nuclei: ; e

t=t ,/BR = partial half life
f = statistical rate function fZ,Q_ )" N

| 'l 'l 'l 'l
10 20 30 40 50 60

Radiative and isospin breaking corrections:

A.=2.361(38)% Nucleus-independent [Marciano Sirlin]
0's, 0, Nucleus-dependent
0. Nucleus-dependent isospin breaking

* Z dependence account for e wave function



ft (1+5.) |

Vud from Fermi transitions

“Ar

“O¥Mg K" “V *Co

Fde

| wc Z‘ﬁAlm ‘!JCI disc mMn ﬁ?Ga {

5 10 15 20 25 30 35

Z of daughter

[Towner, Hardy
K 2008]

2

Vida = S0

V,,= 0.97425(23)

Error budget:
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V__and Vusqu .

determination




K,, decays

Vector transition protected against ébl@) corrections: @gt?é?ollo
C2 Mp> i
CKe) = — = Sew GVl | 1% ()

o({A} o) (1 4+ 2A,5Y@ + 2A, FM)
with K e {K*, K%; 2 € {e, u}, and:
CZ2 1/2for K+, 1 for K°
Sy, Universal SD EW correction (1.0232)
Inputs from experiment:

Inputs from theory:
P ry F(K ) Rates with well-determined
23(y)

treatment of radiative decays:
* Branching ratios
» Kaon lifetimes

f Kon_(O) Hadronic matrix element
" (form factor) at zero
momentum transfer (f = 0)

A SU@) Form-factor correction for nt ' of dalitz densit
K .
SU(2) breakin nitegral or aalitz density
- ( )f J fon IKQ({;\'}KQ) (includes ff) over phase space:
EM orm-factor correction for _ ;o
Are long-distance EM effects * Kea? Only A, (0r 2.7, A7)

* K;: Need A, and A,



P,, decays

(P, _ G:* [V,ql* fo2 my, M(1-mz? M7y (1+C,,)

87
Inputs from theory: Inputs from experiment:
fP decay constants r(P,..) Rates with well-determined
€207 treatment of radiative decays:
B hi ti
C Radiative inclusive .ra.nc 19 Tatios
PR e lifetimes

electroweak corrections
Used to determine pseudoscalar decay constants

Small uncertainties for ratios:
LK )T (7 ) fi/T, from lattice — determine V IV ,

[Mariciano]
R.=I'(P_,.)/ F(Puzm) no f, — test lepton universality

[Cirigliano, Rosell]



Results for K, BRs, T

18 input measurements
5 KTeV ratios

NA48 BR(Ke3/2 track) BR(Ke3) 0.4056(7) 1.1
NA48 T(37°) [prelim.] BR(Ku3) 0.2705(7) 1.1
4 KLOE Brs BR(37n%) 0.1951(9) 1.2
KLOE, NA48 BR(n'n/K/3) ~ BR(T'70) 0.1254(6) 1.1

BR(n*1-) 1.997(7)x10-* 1.1

KLOE, NA48 BR(yy/3n°)

0 -4
PDG ETAFIT BRQ2mm'w ) EEEZ")) g-g‘;g;ng 4 :?
Y : x10- :
KLOE 1, from 37
OF mfrom 97 T, 51.17(20) ns 1.1

Vosburgh ’72 7,

v2/ndf = 20.2/11 (4.3%) FlavA
1 constraint: X BR=1

PDG '04 This fit

In,_Ix10° 2.284(14) 2.223(6) ~3.6 sigma change



Results for K BRs, 1T

25 input measurements:
5 older t values in PDG
KLOE 7
KLOE BR pv, tn°

KLOE Ke3, Ku3 BRs
with dependence on t

ISTRA+ BR Ke3/nr°

NA48/2 BR Ke3/nzn®, Ku3/nn® BR(nr'x?)

BR Ke3/KDal
3 old BR /v
2 old BR Ke3/2 body
3 Ku3/Ke3 (2 old)
2 old + 1 KLOE results on 37

1 constraint: X BR =1

BR(1LV) 63.57(10)% 1.1
BR(nx°) 20.64(7)% 1.1
BR(n%T) 5.593(32)% 1.1
BR(Ke3) 5.078(25)% 1.2
BR(Ku3) 3.365(26)% 1.7
1.750(26)% 1.1
T, 12.379(21) ns 1.7

FruA

x2Indf = 42.6/19 (0.15%)

Improves to x?/ndf = 24.8/15 (5.3%)
with no changes to central values (but
T ) or errors, if 5 older T, measurements

replaced by PDG avg (with S = 2.1)



K, form-factor slopes

k
Hadronic matrix element: <k

~ ~ wi
(| Jy [K) = f0) < [£()(P+p), + £()(P—p),] j

14

K E— —P 4
f (f) term only important for K .. ¢
For K, use f(f)and fi(t) = f(f) + f(t)
mge—m_?
For V., need integral over phase space of squared matrix element

Expand form factor:

Linear: fot)=1+A, ([t/im,?]

Quadratic:  f ((t)=1+A", ([tIm_ 21+ 12 A7, ([tIm 2]

Pole: p (t) M, s’ A = (m_/M)

+0 - MV,S2 _t ;\‘/r — 2?\‘/2

poor sensitivity to quadratic terms



Fit to K, form-factor slopes

RRTRIEVCIEoRi il KLOE KTeV ISTRA+ NA48

[y
Q4r FavA
n
x \ e
\+
S %
0- | 1 | 1 1
20 25
A, x 103
™
o
=4 .
X FlaviA
\+
<<2'_
0- 1 I L L L L I 1 L L
10 15
A, x 103

A, x 103

25

20

net

FrRuA

10

15

A, x 103

(I3 fit, no NA48 Kiu3: x=12.6/10 (24.9%) KI5 fit, all data, 7=54/13 (109




Fit to K, form-factor slopes
e3-u3 averages from

2 MMeasurements 16
24 lavi _
% | \ FRAA| 2 ma 54/13 (7 x 1077
5;2 i N, ox 103 249+ 1.1 (S =1.4)
: \ N 107 1.6+ 0.5 (S = 1.3)
ol v v v v o ] Ao x 107 1344+ 1.2 (S =1.9)
% % ;\'1 % 103 p(}l:—’ }l:‘l—j _0'94
o * p(N,, Ao) +0.33
T FiaiA| PN Ao) —0.44
S| I(KY, 0.15457(29)
2| (K= 0.15892(30)
[ Q I(K}3) 0.10212(31)
ol I(K3 0.10507(32)
Ay x 103 plles, 1,3) +0.63

(I3 fit, no NA48 Kiu3: x=12.6/10 (24.9%) KI5 fit, all data, 7=54/13 (109




SU(2) and em corrections

New values for 8 X¢_from ChPT O(e?p?)
[Cirigliano, Giannotti, and Neufeld, 0807.4507]

error matrix available

5 “que(%) (BN K3 Ku3  Ke3 Ku3

K'e3 0 [+05001) K3 1 069 008 015
K'u 3 o  [Ro0@ny kw3 1 [ 015 | 0.08
Ke3  +236(22) (#0053 k=3 | | [ 1 076
Ku3 +23622 [R00IE@N kw3 0 1



|V | f.(0)from K, data

Approx. contr. to % err from:

0.215 0.2175 % err BR T o Lice
- Ke3 0.21646) 026 0.09 0.19 0.11 0.09
—Tavi A

Haon WG _ e Ku3 021706) 029 0.10 0.18 0.11 0.15

. Ke3 0.2156(13) 0.62  0.60 0.03 0.11 0.09

. K:e3 0.21748) 0.38 026 0.13 0.25 0.09

L(0)X Vg . K:p 3 02177(11) 051 0.40 0.13 0.25 0.15
. ID.215I Bl 10.21?I5 |

Average: |V _|f,(0) =0.2167(5) X *mdf= 2.83/4 (59%)

SU(2) breaking correction comparing values from K, _and K#: 2.81(38)%.
X p7 prediction 2.36(22)% (Kastner and Neufeld: 2.9(4)%).



KQZ d ecays [Mariciano]

Small uncertainties in f /f from lattice — determine V /V
Reduced uncertainty from e.m. Structure Dependence corrections W

F(Kuz(y)) _ |\,us|2 sz MK(1 -I'n‘“Z/IwKZ)2

= 0.9930(35
T'(%,,q) IV, qol2™ f 2 % mﬂ(1-mu2/mﬁ2)2>< (59)

WA dominated by KLOE
BR(K*— n*v(y)) = 0.6366(17)

V. |/IV. | £/F. = 0.2760(6)
f/f. = 1.1890(7) HPQCD-UKQCD

V,JV,, = 0.2322(15)



Evaluations of f (0) and £ /f_

Lattice continuously improving

Leutwyler & Roos

Jamin et al

Cirigliano et al

I
P -

|
i
Bijnens & Talavera

|
|
|
|
|
|
1
1
L)
1
L]
¥
L)

;
i I if—
i

0.961(8) Quark M.

0.971(3) . p

Q974 (1Y) +disp:

ke 0. 984 (12)  +1/Ne

1

1

1

i

1

1

1 ]

| 1
N ! !

SPQcdR 3+ i 0.960(5) (7) Wilson
N =2 'ETMCOS i juugen t 0.957(5) T. Wilson
£ Rec i e 0.968(9) (6) DWF

1 |
CP-PACS Q. | (! 0.967(6) i
CP-PACS yPT ":.-'i o 0.952(6) Hison
1 I
Nf:2+1 i i 1 3
L]
HPOCD-FNAL il-——}.-—g-l i 0.962(11) Staggered
REC-UKQCD 07+ =il | | 0.961(5)  DWF
1
1 | | 1 [ 1 I | I [ II | [I 1 JI 1 | 1 1 | 1 | 1 [ |
-9
a9 095 (90 (9798 (99 O

CP-PACS

I

]

i

I

I

]

I

I

I
OCDSF-07+ |
ETMC=-07%* :
I

MILC-04 :
I

I

i

I

I

I

I

I

MILC-07#%
NELOCD-07
PACS-CS-07+
RBC-UKQCD-074
HFQCD-UI{QCD-Ci 7

11.192(30) Wilson

I

L1487 Wilson
|

| LL75(11) DWE

|l.219{2{ii Wilson
:1.2 1420 TMGQCD

:121{“4} Stag.
.1 197, Stag_
'1213 | DWEStag
|1.213f2b} Wilson
i 1.208(14) DWF

11.18%7) Stag.

Use: £,(0)
f.(0) = 0.964(5)
f/f. =1.1890(7)

[F. Mescia]
RBC-UKQCD
HPQCD-UKQCD 1

\v.ﬂ” x.ﬂ‘ 1.11 AW \3'3 13'6 f K/ f T



CKM unitarity

Fit results, no constraint:

0.230b Flavi A V= 0.97425(23)
s Vg (009 V,, = 0.2254(9)
£4(0) = 0.9644(49)
fc/f = 1.189(7) y Nea K2 x2ndf = 0.6/1 (44%)
1-V, 2-V_2 = 0.00003(60)
G, ,=1.1662(4) x10° GeV?
0.225

Fit results, unitarity constraint:

V,.=sind_= A = 0.2254(7)
v2Indf = 0.6/2 (74%)

mlﬂl".un

I . . ; 1 . . . ) |
0.970 0.975 » 0.3 % accuracy!



Decay constants & f(0)

In the Standard Model f, can be determined from the measurement

of I' (P,,,) and the value of the relevant CKM matrix element.

f = 156.1(8) MeV f =130.4(2) MeV

V. = 0.2247(12) from KI3

V,,=0.97425(23) from 3 decays
1.2

unitarity + V_, fOVus I (Pez(v))

f./f. = 1.1928(61)

1.18
f(0) = 0.9612(47)

0.8 correlation




sensitivity to NP: Z'oology

1 4 2 In(m_/m
) =G,,,[1-0.007Q_ (Q,-Q,) (mnz(/mz 2_1W))
Z' W

SO(10) Zy Boson: Q,=Q  =-3Q, =1 [Marciano]
m, > 750 GeV 95%CL

]

s.d

2) S | 95%CL lower limit
[K.Y. Lee] 8 o
Tree level breaking of @ f
unitarity in models CEU 3000 |-
with non-universal y 2500 |-
gauge interaction 2000 |-
U sin2o

0 0.1 02 03 04 05 06 07 08 09 1



sensitivity to NP: charged Higgs

Pseudoscalar currents, e.g. due to H%, affect the K width: JHEP
- 0804:059

(M —tv) _ [1 tanQ,B( Mg d ) mi;{} for M = K, Tt

FSM(M%EI/) mqumS,d ™My

Hou, Isidori-Paradisi

The observable

Vm(ffﬂg) 9 Vud(0+ o U+)
Vis (K y3) Via(m2)

KLOE:
* R, =1.008(8)

(unitarity for K; and B-decays is used)

R, sensitivity to H* exchange

. -m.%ﬁ (1 B -mfr+ ) tan’ (3

2 2
my, My 1+ €p tan 3

Charged Higgs mass (GeV)

100 200 300 400 500

Rypos =




Callan-Treiman relation

Check from measurement of scalar UKQCD/RBC .
ff slopes in Ku3 and use of - | la}(%g
dispersive parametrization _ K"OE fffffff J'_I
[Stern et al] [Pich et al] (further info Preliminary |
from T) ISTRA+|
1.25
1.2 — fo(t) fK/f”+ ACT
1.15
-
1.05
BRAC T 19,
095 - 3 0.9 0.95 1 1.05
£(0) = (F/f,+ A )/C

f/f=1.189(7) from HPQCD-UKQCD 2



V fromt
usS

V . frominclusive T — v X _involves PQCD

Gamiz-Jamin-Pich-Prades-Schwab
V,.=0.2159 (30__)(5,)

~3 o lower wrt kaons (same fitting m_, V)
Theory? Exp.?

check with kaons on exclusive modes(~70% of R,):
BR(Kv) = 0.69(1) vs 0.715(4) from Ku2

(24% of R)
but BR(Kv)/BR(rtv) ok

S. Banerjee arXiv:0811.1429

B\.’\’orld Averages '::c}ji"::'

X

K~ [r decay]
([Kuz2])

K—="

K%~

K—7%"®

Ko7~

K-a—nt

K=

(K3m)~ (est'd)

Ky(1270) - K~ w

[ K'LL:T::I ~ {est'd)
K'™n
K¢

0.690 4 0.010
(0.715 4 0.004)
0.426 +0.016

0.835 £0.022 (S

0.058 £0.024
0.360 £ 0.040

0.290 £0.018 (5 = 2.3)

0.016 £ 0.001
0.074 £ 0.030
0.067 £ 0.021
0.011 £ 0.007
0.014 + 0.001

0.0037 4 0.0003 (S = 1.3)

TOTAL

2.8447 £ 0.0688

(2.8697 £+ 0.0680)

25



V fromt
usS

check with kaons on exclusive modes(~70% of R,):
(46% of R;) BR(Knv) need precise form factor parameters

Prediction (no exp. )

Jamin-Pich-Portolés 08 fit to BELLE data

Syst. included): [
BR(K,TV) =
0.427(11)(2

10°

1 model)

,
10 F

In agreement with .-
measured values

but still limited 10"
accuracy (modeling) .

Scalar
contribution

T | T T T T T T

1 J 1 | 1 | | 1

(.6 (0.8 I

Many new results from Belle-BaBar expected

JI.ZI IJ I|.4-|-I — 1.6 I 1.8
Vs [GeV]

26



lepton universality

For each state of kaon charge, we evaluate:

o (Rp,e)obs _ Fp.n.?» . Ie3 (1 + 5@‘3) _ Qg,
M (Rue)sm Tes Lus(1+6u3) g2

r..=1.0050(44) from KI3

T — Ivv decays:

(r..). = 1.0005(41) [PDGOS]
(l’ue)n,2 = 1.0030(32) Bryman @ Seattle '08

r..=1.0028(22) K, t, ® average



R¢=T(K)T(K )



The special role of I'(K_,)/T(K ,)

SM: very well known no hadronic uncertainties (no f,)

In MSSM, LFV can give up to % deviations  [Masiero, Paradisi

NP dominated by contribution of ev_final state: Petronzic]

['(K—ev, ) +I'(K—ev )

R ~
K [(K—pv) vy
e U v
SM mK4 m.’ 31[2 +a 6
R ~R M 1+ m.¢ m2 |A%]* tan®] oHE & mr &%1 tan23
© V2 My
1% effect (A%, ~5x10*, tanp~40, m ~500GeV) = FH
not unnatural 3 @R

Present accuracy on R, @ 6% Need for /[/\B/\\
precise measurements



6000

New KLOE measurement

' KLOE

e Data
—MC
***** Background

| I | L | L ] | I
2000 4000

2
M lep

IﬁDDD
(MeV?)

About 14K events selected

~17% background

error dominated by statistics

(Ke2 + C.S.)

R = 2.493(25)(19) x10°



R, world average

95%-CL excluded regions in the
Uncertainty @ 1% tanf - M, plane, for

RK=( 2.468x0.025)x 10-° A =103, 0.5x 10%, 10+

=Y
€
£
NA48/2 ‘04
NA48/2 *03 .
KLOE ‘09 ]
B 2,=10"
SM Prediction s B A,=510"
o A,=107
T T T T R, = (2.468 + 0.025) 10
24 245 25 255 1 0-5 Bo b0 ebo 80 1000

RK charged Higgs mass (GeWcz)



CONCLUSION

V,,= 0.97425(23) agreement with
unitarity:
V.= 0.2247(12) 1-V, 2V 2= 4(6)x 10*

V,JV,, = 0.2322(15)

Important constraints for physics BSM



Kaon high precision observables

Short distance
physics

Kezz K—>2fv

Experimental
processes

Vector transition protected Small uncertainties in £ /f,
against SO(3) corrections from lattice



Other V,q determinations

neutron B decay not pure vector, needs

galgv but no nuclear structure. dV,4~0.002, will be
improved through asymmetry measuremnts at PERKEO,
Heidelberg and UCNA, LANL. 2005 measurement of n

lifetime (60 away) serious problem!

Vud = 0.9746(4)7,,(18)4,(2)rC

PERKEO lii

Long interaction
times in apparatus

material "bottle”

Ultracold — EE. ¢
[ ¥ Fermi :
neutrons = |~ Iapped i |  Need relatively small

number of neutrons

T+ decay to TT%eV th cleanest, promising in long
term but BR~10® PIBETA at PSI has dV.4~0.003

BR(r* — e*u.(v))]?

I

Vg = 0.9749(26
- (26) | = 5352 % 104




vV from KLOE K,, data

% err

— T T T T T
0) |V K.e3 0.2155(7) 0.3
f—|—( ) | (1 | —_— L j/us J;(O)
Ku3 0.2167(9) 0.4
e KLOE Avg:
0.2157(6)
° Kse3 0.2152(14) 0.7 v2ndf = 7/4 (13%)
World Avg:
3 K:e3 0.2152(13) 0.6 0.2166(5)
L
Kqu3  0.2132(15) 0.7
|

0.213 0.215 0.217

0 V,_ = 0.2237(13)

£.,(0)=0.964(5) RBC/UKQCD

V., =0.97418(26)  arXiv:0710.3181 1-V 2V 2=9(8)x 10



Vi 0804:059

no constraint:

0.052
: V, 2= 0.9490(5)
0.051 V., 2=0.0506(4)
yv?/ndf = 2.3/1 (13%)
0.050 agreement with
unitarity:
0.049 E1o_contour 1-V 2-V 2=4(7)x 10"
“0.018  0.949 0950 v/ |2
V| V| @0.60

|\Vud| = 0.97418(26) [Towner & Hardy arXiv:0710.3181]

f (0) = 0.964(5) UKQCD/RBC NF=2+1, DWF
f /f.= 1.189(7) HPQCD-UKQCD(MILC) NF=2+1, Stag



RESULTS FROM 0*— 0" DECAY IN 2008

K

1) G, constant (7t

T 2G, (1+A,)

2) Scalar current zero

3) Precise value determined for V

v’ verified to £+ 0.013%

v limit, C,/C, = 0.0011 (14)

=G
Vud - v Gl,l

V,,=0.97425 + 0.00023

Compare:

neutron V = 0.9746 £ 0.0019
pion V,.=0.9749 £ 0.0026

0975 Vud -

0973

']
1990 2000

. S. Towner
@ CKMO08




Dominant K, branching ratios

Absolute BR mmts to 0.5-1% using K, beam tagged by K, — TU *TT -
328 pb~1°01 + ’02 data

3500 F
13 x 108 K,'s for counting (25%) ., Data
75% used to evaluate efficiencies 3000 f 7% of sample
| T eV
BR’stoTtev ,m L V ,and 2500 t |
1 | S | L TRV |
K. vertex reconstructed in DC~ 2°™ [ !
AT =M MmO i
* PID using decay kinematics 1500 o
- Fit with MC spectra including | anen \
radiative processes and | \ %
optimized EmC response to 500 | ; %
| NG
TR, I — ///////ﬂ
BR to Tt °TT 7T ©: 150 -100 -50 0 50 100 150
- vertex by EmC TOF (> 3 Lesserofp . . —FE . inTU YU or i T hyp. (Me
clusters)

e €. = 99%, background < 1%



K./K,, : SM prediction

SM prediction made in terms of IB ' |

process only (unobservable) 0

R, = 2.477(1) x 10° [Cirigliano, o4
Rosell] =

Radiative corrections: IB + DE
amplitudes in MC generator

Signal: K—ev(y), E< 20 MeV

DE is negligible in this range - . * /”é‘}%’

.

E (MeV)



Particle Ildentification

particle ID exploits EmC
granularity: energy deposits
iInto 5 layers in depth

Combine infos with a neural
network

use pure sample of K e3 to

correct cell response in MC
and for NN training

oo |
1200 |
oo |
8000 -

6000 -

K e3 control sample

||I

MC
DATA

-04 -0.2 0 02 04 06 08 1 12 1.4

NN output




Counting K_, events

NN output

1.1

09

0.8 r

06 | I L I

-6000  -4000 -2000 0

2000

M?,, (MeV?)

Data

4000

700

600

500

400

300

200

100

2000 —
1750 —
1500 —
1250 —
1000 —
750 —

500 |

Hﬁ\w\\\\\\\\\\\\\\\\\

250

- N. Evts/700 MeV>
2250 -

e Data

XY Background
Signal

n

] ;

e

-3000 -2000 -1000

1000 2000 3000 4000

Iep (MeVZ)

Two-dimensional binned likelihood fit in the plane
count 7060 + 6750 Ke2 events

NN output - M?__




Evaluations of f (0)

Chiral extrapolation seen for the first time [Ademolio, Gatto]

1.00 — CVC o<(m_-m )
0
o UKQCDRBQ
Zanotti] 0) =1+ 1, + {1,
0,98 : H
f,=0.0277
N 1 O(p*-xPTno CT
0.96 [/ e o N —2-1 1
| ’ _;.,}Zé : LATTICE
B E | | | - - %+f2 B
0-9.0 0.1 0. 0.3 0.1 0.5

2
m [(J(\- ]

m,*(GeV?) o<A(u) + CT(u)?

encouraging results from UKQCD/RBC NF=2+1, DWF, mn>=300Me4>/:
f.(0) = 0.964(5)



Ge*|V.al* 2

CVC

DK ) _ IVl?

K
M, (1-m *IM,2)?

L

— X
I'(n uz(v)) IVadl®™ £ 2

Vud from Fermi transitions

4 ™
0+—>0* B decay 0°,1
o T
e/ Qe
BR l
0.1
\ EXPERIMENT/

M,(1-m 2IM,Z)?
m (1-m *im ?)?

x 1+o(C, - C )

[Marciano Sirlin]



K, form-factor slopes
Ax10°

« Knowledge of 7,(f) important to teéﬁgilﬁz;]- : A, =25

QCD parameters: f,(A,_=m,>~m?) = f/f. ot
 Linear parametrization not a good physics
approximation: hints for A", ? s |
 Fractional partial width difference by
varying slopes values :

A(1/TdI7dt) (PR )

1/ dI7dt

Ax103 oot
A(1/I" dI7dlt) oous |
« Almost exact cancellation ol
NIl [\ ,=14.7, 16: .”,=0.4,0] [
» Correlation matrix from Ideal oot |-

t-spectrum experiment:
A, 1 -0.9996 -0.97 0.9[Franzinj]

A'No 1 098 _092 SimUItaneous }\«,0, }\'”0

7»:: 1 -0.98 measurement not
A, 1 possible

0015 L
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