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This talk

e |ntroduction

* The CKM Global Fit as of Summer 2009
« Experimental, theoretical inputs, results

» Selected topics from the CKM global fit

0, &, Vy,pBand B-tv
* will skip NP in B, mixing

* A hint on the future : CKM from rare  kaon decays

e Conclusions




The CKM Matrix

The CKM Matrix:
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Unitary-exact, phase independent Wolfenstein paramet risation :

Vi,V and V, determine Aand A

p+in are determined from the angles and sides of the UT




Inputs to the global CKM fit

Parameter | Experimental source Method, theoretical parameters, references
IV 4l Superallowed b decays Towner & Hardy, PRC 77, 025501 (2008)

IV sl K,z (WA Flavianet) f,Km(0)=0.964(5)

1Vl HFAG incl.+excl. B - X_In

Vol HFAG incl.+excl. B - X4ln | OOA : 3.87(9)(46) x10-3

Am, WA HFAG B 4- B, mixing OOA : B z,/Bgy= 1.05(2)(5) + fgq + fgq

Am, CDF B.- B, mixing OOA : B .= 1.23(3)(5) + fgs + fgy

B -1V WA: BaBar/Belle OOA : fg /fgq= 1.196(8)(23) & fg,= 228(3)(17)
|lex| K> K°(KLOE, KTeV) OOA : By=0.721(5)(40)

B WA HFAG

a WA tutptipp isospin SU(2)

', WA HFAG B~ D®K®)- GLW/ADS/GGSZ

Frequentist hypothesis-testing approach :
confidence intervals obtained through  Ax?

dedicated RFit scheme for theoretical uncertainties
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The RFit statistical scheme, OOA

« minimisation explores uniformly the theoretical para meter space

« theoretical uncertainties are bounded over a range without any preference

OOA for Bs decay constant

T —_—
” m Reference Nt Mean Stat Syst

°-f ' CP-PACSO01 2 242 9 1
0.6l ! MILC02 2 217 6 3
ol JLQCDO03 2 215 9 13
HPQCDO03 2¢+1 260 7 39

0.2| ! FNAL-MILCO7+ 2+1 240 5 26
. Our average 228 3 17

175 200 225 250 275 300 325

e statistical errors : combination of statistical err ors

e central values : weighted average from statistical errors only

In presence of multiple, different estimations of t heoretical parameters,

* theoretical errors : use the RFit range for the most precise input

we use the educated RFit”’ approach to obtain Our Own Averages (OOA) :
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INPUTS:

Vug| Mas| Meo|
’Vub\’BR( B -1v)
Amy Amy

“9K‘,

apy
RESULTS:

+ 0.
A=0.812 0.010
—0.024

A =0.2252+ 0.0008

(68%C.L.)
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The Global CKM fit : result
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The Global CKM fit : result

1.5 | L | L | L I%’l L L L |
Overall consistency at 95% C.L. i — Y | 2 ]
Global fit p-value : 45% (0.8 0) :_ % Amg & Amy _:
Fit dominated by : - sin 20 N
sin23 , Amd/Ams , a 5 I Amd -
[ € ' [ o |
. - /3 T~ |
RESULTS: B . ]
o ublg |
+0.010 - | 4
A=0.812 —051 ; a 7
~0.024 [ Vol .
A =0.2252+0.0008 [ j 4
_ +0.025 or | L -
IO =0.139 . B % ! Y sol.w/cos 2B<0  —
— 0027 — Motiond 09 E (excl, at CL > 0.95) —
i [ I | | [ I | 1 1 1 1 | | 1 1 1 | 1 1 1 1 | I 1 1 1 ]
7=03 g e %0 05 00 0.5 1.0 15 2.0
—0.015 D
(68%C.L.)
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The Glob

=
Using CKM angles as only
iInputs...

=
Excluding CKM angles
from the inputs ...
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al CKM fit : result
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The Globa

| CKM fit : result

CP-violating observables

as only inputs...

CP-conserving observables

as only inputs ...
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The Global CKM fit : result

Using Loop-level processes

as only inputs...

Using Tree-level processes

as only inputs ...
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The Global CKM fit : results

r [ file: HiC: /Documents%20a...

<« [HNE, BRE http:fickmfitter.in2p3.friplots_Morlond0s/ckmEval_results.htm|

CKMfitter global fit results:

The mputs for the global fit (pdf)

® Wolfenstem parameters

* UT angles and sides

® UT, angle and apex

* CEM elements

* Theory parameters

® Rare branc factions (B—lv, B—ll

“Wolfenstemn parameters and Jarlskog mvariant:

Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19]

Observable | Central% 1 « £20 £30
A 0.5116 [+0.0097 -0.0241] 0,812 [+0.012 -0.036] 0.812 [+0.029 -0.045]
b 0.22521 [+0 00082 -0.00082] 0 2252 [+0 0016 -0.0016] 0.2252 [+0.0025 -0.0025]
pbar 0.139 [+0.025 -0.027] 0,138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
b 0.341 [+0.016 -0.015] 0,341 [+0.032 -0.025] 0.341 [+0 048 -0.034]

2.92 [+0.45 -0.23]

TT angles and sides
Observable Central £1 ¢ EN ] +3¢

sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35]

sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]

sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]

sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]

[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]

o [deg] 90.6 [+3.8 -4.2] 20.6 [+7.5 -6.3] 90.6 [+10.2 -8.2]

o [deg] (meas. not in the fit) 95,6 [+3.3 -8.8] 95,6 [+5.2-11.8] 95.6 [+6.8-13.9]

x [deg] (dir. meas.) 89.0 [+4.4 -4.2] BR.0 [+ 183 || 1783 [+1.7 -5.6] || 0 [+5 -0] 39 [+21 -13]| 178.3 [+1.7 -13.8] || 0 [+12 -0]

B [deg] 21.58 [+0.91 -0.81] 216 [+1.8-1.4] 216 [+28-1.9]

[ [deg] (meas. not in the fif) 27.4[+1.3-1.9] 27.4 [+2.0 -5.0] 274 [+2.8 -7.3]

[ [deg] (dir. meas.) 21.07 [+0.90 -0.88] 21.1[+1.8-1.7] 211 [+28 -2.6]

v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]

v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]

v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]

138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]

By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:

Observable Central£1 ¢ tl¢ +3¢

pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018]
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The Global CKM fit : discussion on 3

' [ file: HiC: /Documents%20a...

<« C || | ¥ htp:/ickmiitter.n2p3.friplots_Moriondos/ck mEval_results. him| » O~ &~
ok Pl =
CKMfitter global fit results:
The mputs for the global fit (pdf)
® Wolfenstem parameters
* UT angles and sides
. mﬁ angle and apex
* CEM elements
* Theory parameters
® Rare branc factions (B—lv, B—ll
“Wollenstemn parameters and Jarlskog mvanant:
Observable | Central% 1 « £20 £30
LA 0.8116 [+0.0087 -0.0241] 0812 [+0.019 -0.036] 0.812 [+0.02% -0.045]
I3 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]
phar 0.139 [+0.025 -0.027] 0.138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
fbar o34 [+0016-00159 Jo341[+0032-0025y o341 [+o048-0034 |
Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19] 2.92 [+0.45 -0.23]
T angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35] L
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]
[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]
o [deg] 90.6 [+3.8 -4.2] 20.6 [+7.5 -6.3] 90.6 [+10.2 -8.2]
o [deg] (meas. not in the fit) 95,6 [+3.3 -8.8] 95,6 [+5.2-11.8] 95.6 [+6.8-13.9]
x [deg] (dir. meas.) 890[+44 -4.2] BR.0 [+ 183 || 1783 [+1.7 -5.6] || 0 [+5 -0] 39 [+21 -13]| 178.3 [+1.7 -13.8] || 0 [+12 -0]
P [ 4] 9
[ 3']
10 7
v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]
v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]
v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]
138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]
By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:
Observable Central£1 ¢ tl¢ +3¢
pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018] |
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The Global CKM fit : discussion on 3

r [ file: HiC: /Documents%20a...

<« C || | ¥ htp:/ickmiitter.n2p3.friplots_Moriondos/ck mEval_results. him| » O~ &~
ok Pl =
CKMfitter global fit results:
The mputs for the global fit (pdf)
® Wolfenstem parameters
* UT angles and sides
. mﬁ angle and apex
* CEM elements
* Theory parameters
® Rare branc factions (B—lv, B—ll
“Wollenstemn parameters and Jarlskog mvanant:
Observable | Central% 1 « £20 | £30
LA 0.8116 [+0.0087 -0.0241] 0812 [+0.019 -0.036] 0.812 [+0.02% -0.045]
I3 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]
phar 0.139 [+0.025 -0.027] 0.138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
fbar o34 [+0016-00159 Jo341[+0032-0025y o341 [+o048-0034 |
Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19] 2.92 [+0.45 -0.23]
T angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35] L
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]
[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]
o [deg] 90.6 [+3.8 -4.2] 20.6 [+7.5 -6.3] 90.6 [+10.2 -8.2]
o [deg] (meas. not in the fit) 95,6 [+3.3 -8.8] 95,6 [+5.2-11.8] 95.6 [+6.8-13.9]
x [deg] (dir. meas.) 890[+44 -4.2] 29.0 [+2.1-83) || 1783 [+1.7 -5.6] || 0 [+5 -0] 39 [+21 -13]| 178.3 [+1.7 -13.8] || 0 [+12 -0]
P [ 4] 9
[ 3']
10 7
v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]
v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]
v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]
138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]
By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:
Observable Central£1 ¢ t2¢ +3¢
pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018] |
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The Global CKM fit : discussion on [3

7 [ file: HiC: /Documents%20a...

|»
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CKMfitter global fit results:
The mputs for the global fit (pdf)
® Wolfenstem parameters
* UT angles and sides
. mﬁ angle and apex
* CEM elements
* Theory parameters
® Rare branc factions (B—lv, B—ll
“Wolfenstemn parameters and Jarlskog mvariant:
Observable | Central% 1 « £20 | £30
LA 0.8116 [+0.0087 -0.0241] 0812 [+0.019 -0.036] 0.812 [+0.02% -0.045]
I3 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]
phar 0.139 [+0.025 -0.027] 0.138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
fbar o34 [+0016-00159 Jo341[+0032-0025y o341 [+o048-0034 |
J’[105 292 [+0.15 015] 292[+030 -0.18] 292 [+0.45 023]
TT angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35]
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]
[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]
o [deg] 90.6 [+3.8 -4.2] 20.6 [+7.5 -6.3] 90.6 [+10.2 -8.2]
o [deg] (meas. not in the fit) 95,6 [+3.3 -8.8] 95,6 [+5.2-11.8] 95.6 [+6.8-13.9]
x [deg] (dir. meas.) 89.0 [+4.4 -4.2] 29.0 [+2.1-83) || 1783 [+1.7 -5.6] || 0 [+5 -0] 39 [+21 -13]| 178.3 [+1.7 -13.8] || 0 [+12 -0]
@ ] > 8 1] ;
4[+2.0-5.0]
3 [d d 1[+1.8-1.7]
v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]
v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]
v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]
138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]
By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:
Observable Central£1 ¢ tl¢ +3¢
pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018]
July 16, 2009 - EPS, Krakow José Ocariz - IN2P3 et Université Paris Diderot Page 14



The Global CKM fit : discussion on o

' [ file: HiC: /Documents%20a...

< [HNE, BRE http:fickmfitter.in2p3.friplots_Morlond0s/ckmEval_results.htm|

CKMfitter global fit results:

The mputs for the global fit (pdf)

® Wolfenstem parameters

* UT angles and sides

® UT, angle and apex

* CEM elements

* Theory parameters

® Rare branc factions (B—lv, B—ll

“Wolfenstemn parameters and Jarlskog mvariant:

Observable | Central% 1 « £20 £30
A 0.5116 [+0.0097 -0.0241] 0,812 [+0.012 -0.036] 0.812 [+0.029 -0.045]
b 0.22521 [+0 00082 -0.00082] 0 2252 [+0 0016 -0.0016] 0.2252 [+0.0025 -0.0025]
pbar 0.139 [+0.025 -0.027] 0,138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
b 0.341 [+0.016 -0.015] 0,341 [+0.032 -0.025] 0.341 [+0 048 -0.034]

Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19] 2.92 [+0.45 -0.23]
TT angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35]
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]

[sin (2B 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]

[
> [ 1|0 [+5 -0]

B [deg] [z1s8[+091081] el (+1.8-14] 216[+28-19]

B [deg] (meas. not in the ) 274[+1.3-139] 274 [+2.0 -5.0] 274 [+25-73]

B [deg] (dir. meas) 21.07 [+0.90 -0.58] 211[+H.8-17) 211[+28-26)

b [deg] 67.8 [+4.2 -3.9] 57.8 [+6.3 8.0] 67.8 [+8.2 10.6]

b [deg] (meas. not in the fit 67.8 [+42 -3.9] 67,8 [+6.3 -8.0] 678 [+8.2-10.6]

[ [deg] (ir. meas) 70 [+27 -30] [70 (44 -a1] 70 [+60 -52] || 131.14 [+0.18 -0.25]

. 0.368 [+0.015 -0.013] 0,365 [+0.030 -0.022] 0.368 [+0.045 -0.030]
R, 0.926 [+0.027 -0.025] 0,926 [+0.040 -0.053] 0.926 [+0.052 -0.072]

UT, apex and angle:

[ Observable | Cemmaltle 42 T x3e ]
o bar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0025] -0.0074 [+0.0028 -0.0040]
Mgbat -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B, = — arg( V. V¥ Vi, Vi) [rad] [oo1so7 +o.00086 000081  Joowsioool7000141 |ooisif+oooze oootmg |

July 16, 2009 - EPS, Krakow José Ocariz - IN2P3 et Université Paris Diderot Page 15



The Global CKM fit : discussion on o

7 [ file: HiC: /Documents%20a...

<« C || | ¥ htp:/ickmiitter.n2p3.friplots_Moriondos/ck mEval_results. him| > O &~
ok Pl =
CKMfitter global fit results:
The mputs for the global fit (pdf)
® Wolfenstem parameters
* UT angles and sides
¥ CKM ang| m d with a ~4 ©
« B e angie a now measured witn a ~ accuracy '
* Theory parameters
® Rare branc factions (B—lv, B—ll
“Wolfenstemn parameters and Jarlskog mvariant:
Observable | Central% 1 « £20 | £30
LA 0.8116 [+0.0087 -0.0241] 0812 [+0.019 -0.036] 0.812 [+0.02% -0.045]
I3 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]
phar 0.139 [+0.025 -0.027] 0.138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
nbar 0.341[+0.016 -0.015] 0.341 [+0.032 -0.025] 0.341 [+0.048 -0.034]
Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19] 2.92 [+0.45 -0.23]
TT angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35] L
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]
[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]
[
[ 1|0 [+5 -0]
B [deg] 21.58 [+0.91 -0.81] 216 [+1.8-1.4] 216 [+28-1.9]
[ [deg] (meas. not in the fif) 27.4[+1.3-1.9] 27.4 [+2.0 -5.0] 274 [+2.8 -7.3]
[ [deg] (dir. meas.) 21.07 [+0.90 -0.88] 21.1[+1.8-1.7] 211 [+28 -2.6]
v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]
v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]
v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]
138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]
By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:
Observable Central£1 ¢ t2¢ +3¢
pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018] =l

July 16, 2009 - EPS, Krakow José Ocariz - IN2P3 et Université Paris Diderot
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The Global CKM fit : discussion on o

| fitter o B%pp (WA)
Morondos -~ B — pT (WA) 3 Combined
--------- B — nn (WA) = CKM fit
1.0 |_I T T I LI LI I LI I T I I LI ’1 T I\-I‘I LI I T T I,.,:
os | A :
o 06 by i
O Bt 1 H H
L A P
Too4ay Py S
0.0 ST L ] \wa
0 20 40 60 80 100 120 140 160 18
o (deg)
3 contributions to__a :
* Isospin analysis of B—rtut, B—pp
« Time-dependent Dalitz analysis of B—pT &
The dominant contributionis  B—pp

July 16, 2009 - EPS, Krakow

José Ocariz

1-CL

1.5 LI T T | T T T | T T T T T T T T T T T T T T T T 1.0

: excluded area has CL > (J.95I :
- CKM fit | . 0.9

1.0 — no o meas. in fit! —
i : ] 0.8
- . 0.7

0.5 — ]
. ] 0.6
0.0 0.5
N ] 0.4

05— —
C ] 0.3
- T 0.2

1.0 — —
- @mm ¢_from B — ntx, wp, pp |- 0.1

- Moriond 09 2 -1
_1.5 1 1 1 I L1 1 1 I 1 | I 1 L1 | I | 1 I L1l L 0.0

-1.0 -0.5 0.0 0.5 1.0 1.5 2.0
p
F o T A T L B B
= iittalls
:_ % sin 2[5 sol.w/cocszll<0 _:
- @ (excl.a\L>0.95) =
— -/ o\ 3
i @ i
C ” B d
- .a ! 1 " 1 1 L L | " L " | L L 1 L -
0.4 -0.2 0.0 0.2 0.4 0.6 0. 1.0
P
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a from isospin analyses

Triangular relation on amplitudes :

(plus a similar relation for the CP-conjugated ampl

A+'-\/§A+0+x/§A00:O

* neglect EW penguins
e shifts a by ~ 2°
* A+0 pure tree : no DCPV
* testable against data

 neglect isospin-breaking effects

Im

itudes)

O can be resolved up to an 8-fold ambiguity within [0,

Unknowns Observables Constraints Account

a, B, S, C,., 2 isospin 13 unknowns
T+, P+, B*, Acp tcréa::g:gi zir:j(lone — 7 observables
T+, P*0, B, (Sgo): Coo — 5 constraints
T, poo — 1 global phase

=0 ©

July 16, 2009 - EPS, Krakow

José Ocariz

- IN2P3 et

Université Paris Diderot
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Isospin analysis of B—pp : the triangles

Both B and B isospin triangles do not close (consisten

t within errors)

mirror solutions are degenerated in a single peak

S B —>pp SU(2) analysis (WA) S B —>pp SU(2) analysis (WA)
% —— CL=85% and B8% contours 0.9 % —— CL=85% and B8% contours
& AT 4 V2P =y2A"° EPS 08 AT+ J2AP=y2A"°
Summeroa: /-~ ) Am/'A | ~ v A‘”/’A |
2] 8os 2
0.7
R e (o

1 RN 0.6 1 2
— £ gLt i y a-.:f.t:-
3 L& Fond
< O 0.5 &
S’ i i l\"
= el &%
= 0| < 04 0| oY

AN PO
0.3 AN AKP
: ‘L‘_;‘ '-.;i\-\;‘;-._‘_” > .-;"1 5\’: e
-1 e % 0.2 -1 £ +, '''''''''''''' “ .-
0.1
2 3 185 -1 —0.5 0 o 0.5 1 1.5 2, ¢ 25 185 -1 —0.5 0 o 0.5 1 1.5
Re(A/A") Re(A/A")
1+12.6\0 0
- +6.7 \o o
—14.9
July 16, 2009 - EPS, Krakow José Ocariz - IN2P3 et Université Paris Diderot
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Isospin analysis of B—pp : the lucky shot

o
o

ANMV/NM?/2O (%)
~
o

(]
o

50
40 |
30 |
20 |

10 |

July 16, 2009 - EPS, Krakow

%B —> po SU(2) analysis (WA)

- “Moeriond09"+ 5y nqlysis of the best fit observables

4 6 8 10 12 14 16 18 20 22
1o half—interval on o (deg.)

34% of the triangles
close

Long asymmetric tall
(20°) where
pseudo-mirror solutions
kick in

Average toy error is 7.5°
(observed: 5.4°)

68% of the toys have a
larger error than the data

José Ocariz - IN2P3 et Université Paris Diderot Page 20




Isospin analysis of B—pp : breaking effects

At this level of accuracy, consider potential isosp

* p/w mixing
e finite p width
« EPWs

Test 4%, 10% and 15% violation of
the triangular relation with arbitrary
additional amplitude:

1-CL

Small values of isospin breaking
do not change the pattern.

Similar issue :
f+/f% normalisation at B factories
A 6.5% (2.40) effect as of today

... Similar conclusion

July 16, 2009 - EPS, Krakow

12

0.8 ]

0.6

0.4

0.2

In-breaking effects :

N e e

@ B—> pp SU(2) analysis (WA)

fitter ..... =49,

Winter0d iSU(Q) = f[ﬁ ]
Asu(z) = (/f'

Agyz) =0

80 100 120

o, (deg)

José Ocariz - IN2P3 et Université Paris Diderot
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The Global CKM fit : discussion on Vub

r [ file: HiC: /Documents%20a...

“« [ JAE, SR http:fickmfitter.in2p3.friplots_Morlond0s/ckmEval_results.htm| » O~ &~
[ [UEE] (o TS ZLU4 [TUSU -U 58] ZLT[TLO-1.7] LU [Ta s -2.0] |
v [deg] £7.8 [+4.2-3.9] 67.8 [+6.3 -8.0] £7.8 [+8.2-10.6]

v [deg] (meas. not in the fit) 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+3.2-10.6]

v [deg] (dir. meas.) 70 [+27 -30] 70 [+d4 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]

1 0.368 [+0.015 -0.013] 0.3638 [+0.030 -0.022] 0.363 [+0.045 -0.030]

Ry 0.926 [+0.027 -0.025] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:

Observable Central£1l ¢ +2e +3¢ ‘

pobar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.002%] -0.0074 [+0.0028 -0.0040]

msbar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0026]

B =— arg(—V,, V¥V, V) [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018]

sin 2P, 0.0361 [+0.0017 -0.0016] 0.0361 [+0.0035 -0.0027] 0.0361 [+0.0051 -0.0036]

CEM elements:

Observable Central+1 ¢ tlc 3¢

[Viaal 0.97430 [+0.0001% -0.0001%9] 0.97430 [+0.00038 -0.00038] 0.97430 [+0.00057 -0.00057]

[Veasl 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]

[V et 0.04117 [+0.00038 -0.00115] 0.04117 [+0.00077 -0.00161] 0.0412 [+0.0011 -0.0019]

[V, (meas. not in the fit) 0.97444 [+0.00028 -0.00028] 0.97444 [+0.00055 -0.00056] 0.97444 [+0.00082 -0.00084]

[V.y5] (meas. not in the fit) 0.2257 [+0.0011 -0.0011] 0.2257 [+0.0022 -0.0023] 0.2257 [+0.0033 -0.0034]

[Vy| (meas. not in the fit) 0.00350 [+0.00015 -0.00016] 0.00350 [+0.0002% -0.00029] 0.00350 [+0.00045 -0.00040]

|V op,| (meas. not in the fit) 0.04389 [+0.00065 -0.00357] 0.0440 [+0.0014 -0.0047] 0.0440 [+0.0024 -0.0052]

[V el 0.22508 [+0.00082 -0.00082] 0.2251 [+0.0016 -0.0016] 0.2251 [+0.0025 -0.0025]

[Vesl 0.97347 [+0.0001% -0.00019] 0.97347 [+0.0003% -0.00033] 0.97347 [+0.00058 -0.00057]

Vil 0.0085% [+0.00027 -0.00028] 0.00852 [+0.00042 -0.00049] 0.0085% [+0.00056 -0.00064]

(Vigl 0.04041 [+0.00038 -0.00115] 0.04041 [+0.00076 -0.00162] 0.0404 [+0.0011 -0.0018]

[V 0.999146 [+0.000047 -0.000016] 0.999146 [+H).000065 -0.000032] 0995146 [+0.000078 -0.000048]

Theory parameters

Observable Central£1 ¢ E3 ] +3¢

fmy [pe'] (meas. not in the fit) 0.563 [+0.068 -0.076] 0.56 [+0.11 -0.13] 0.56 [+0.16 -0.1¢] g
i, [ps!] {meas. not in the ) 17.6 [+1.7-1.8] 17.6 [+3.2-35] 17.6 [+4.2 -4.5]

i [107] (meas. not in the fit) 2.06 [+0.47 -0.53] 2.06 [+0.62 -0.64] 2.06 [+0.77 -0.75]

lm, [GeV/e?] (meas. not in the fit) 1.44 [+0.43 -0.40] 1.44 [+0.52 -0.56] 1.44 [+0.62 -0.73]

I, [GeW/e?] (meas. notin the fit) 160 [+13 -10] 160 [+44 -14] 160 [+60 -17]

[B; {lattice value not in the fit) 0.79 [+0.20 -0.12] 0.79 [+0.28 -0.16] 0.79 [+0.37 -0.19]

Esug (athce value not in the fit) 1.188 [+0.05% -0.044] 1.188 [+0.131 -0.085] 1.19 [+0.18 -0.13] =l
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The Global CKM fit : discussion on Vub

m The significant difference between |V ;| derived from inclusive and exclusive B — X, |v

semileptonic measurements drops when treating systematics within the Educated RFit scheme

OOA adapted from HFAG
summer 08
|Vub|incl. = 4-38(16)(57) 1073

|Vub|excl. = 3-46(1 1 )(46) 107
|Vub|

= 3.87(9)(46) 103

AlVub| = 0.92, consistent
with OOA error budget

July 16, 2009 - EPS, Krakow

1-CL

fitter it
Morond0s | --- excl. 1
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The Global CKM fit : discussion on €,

r [ file: HiC: /Documents%20a...

<« [HNE, BRE http:fickmfitter.in2p3.friplots_Morlond0s/ckmEval_results.htm|

Observable | Central£1 ¢ | tle | 3¢ ‘

Vel 0.97430 [+0.00019 -0.00019] 0.97430 [+0.00038 -0.00038] 0.97430 [+0.00057 -0.00057]
Vel 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 02252 [+0.0025 -0.0025]
Vol 0.00350 [+0.00015 -0.00014] 0.00350 [+0.00029 -0.00022] 0.00350 [+0.00044 -0.00029]
Vool 0.04117 [+0.00038 -0.00115] 0.04117 [+0.00077 -0.00161] 0.0412 [+0.0011 -0.0013]

[Voyal (meas. not i the £t

0.97444 [+0.00028 -0.00028]

0.97444 [+0.00055 -0.00056]

0.57444 [+0.00082 -0.00084]

[Vl (tneas. not in the fit)

0.2257 [+0.0011 -0.0011]

0.2257 [+0.0022 -0.0023]

0.2257 [+0.0033 -0.0034]

(V| (meas. not in the fit)

0.00350 [+0.00015 -0.00016]

0.00350 [+0.0002% -0.00023]

0.00350 [+0.00045 -0.00040]

|V o,/ (meas. not in the fit)

(0.0439% [+0.0006% -0.00357]

0.0440 [+0.0014 -0.0047]

0.0440 [+0.0024 -0.0052]

Theory parameters:

Ved 0.22508 [+0. 00082 -0.00082] 0.2251 [+0.0016 -0.0016] 02251 [+0.0025 -0.0025]
Vol 0.97347 [+0.00019 -0.00018] 0.97347 [+0.00039 -0.00038] 0.97247 [+0.00058 -0.00057]
Vil 000859 [+0.00027 -0.00029] 0.00859 [+0.00042 -0.00043] 0.00859 [+0.00056 -0.00064]
Vil 004041 [+0.00038 -0.00115] 0.04041 [+0.00076 -0.00162] 0.0404 [+0.0011 -0.0019]

Vil 0.999146 [+0.000047 -0.000016] 0.959146 [+0.000065 -0.000032] 0.999146 [+0.000078 -0.000048]

Observable Central+1 ¢ +tle +3¢

iy [ps!] (meas. not in the fit)

0.563 [+0.068 -0.076]

0.56 [+0.11-0.13]

0.56 [+0.16 -0.16]

A [ps'l] {meas. not m the fit)

[, [GEVsz] (meas. not in the fit)

176 [+1.7-18]

1.44 [+0.43 -0.40]

17.6[+32-35)

1.44 [+0.52 -0.56]

17.6 [+4.2 45

1.44 [+0.62 -0.73]

frny, [GEVI’EE] (meas. not in the fit)

160 [+13 -10]

160 [+44 -14]

160 [+60 -17]

By, Ulattice value not i the fit)

0,79 [+0.20 -0.12]

0.7 [+0.28 -0.16]

0,79 [+0.37 -0.19]

atis) Uathice walue not m the fit)

1.188 [+0.055 -0.044]

1.188 [+0.131 -0.085]

118 [+0.18 -0.13]

fE; (lattice walue not in the fit)

Rare branching fractions (B—lv, B—ll)

Observable

0.2448 [+0.009% -0.0103]

Central+ 1 ¢ 3 +3c

0,245 [+0.015 -0.019]

0.245 [+0.01% -0.023]

BB —w) [10

0.92 [+0.10 -0.11]

062 [+0.19 -0.22]

0,92 [+0.28 -0.26]

BB —v) [10°%] (meas. not in the )

0.796 [+0.154 -0.083]

0.80 [+0.26 -0.13]

0.80 [+0.35 -0.17]

BB —o) [10%] (dir. meas.)

1.73 [+0.35 -0.35]

173 [+0.70 -0.70]

1.75 [+1.05 -1.05]

BB —w) [10]

0.412 [+0.047 -0.048]

0412 [+0.086 -0.058]

0.41[+0.13 -0.12]

BE"—ew (1071

BB—ete (10715

0.96 [+0.11 -0.11]

2.523 [+0.080 -0.207]

0,96 [+0.20 -0.23]

252 [+0.18 -0.53]

0.96 [+0.30 -0.28]

2.52 [+0.26 -0.62]

BE—uw w10t

1078 [+0.38 -0.88]

10.78 [+0.75 -2.26]

108 [+1.1-26]

B(B,—ete) [109]

1270 [+0.22 -0.62]

70 [+0.43 -1.08]

17.70 [+0.64 -1.27]

BE,—whw) [107]

3.291 [+0.094 -0.267]

329 [+0.18 -0.46]

3.28 [+0.27 -0.54]
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The Global CKM fit : discussion on €,

m Reminder from Buras & Guadagnoli (Phys. Rev. D78, 033005 (2008)): there is an additional
suppression factor, k,_ to [e.|, estimated to be «_ = 0.92(2).

— Note that this factor has not yet been accounted for in the Global Fit. Its in the line for next update

m Any tension between direct
measurement of |, | and indirect
measurement from the global fit
(through sin(2B,,))?

— Using Gaussian distributions for
systematic uncertainties and including the
factor «_= 0.92(2) we get 1.5 o deviation

— With our Educated RFit treatment of
systematics no deviation is seen. The
measurement is compatible with our fit
best guess considering uncertainties on
CKM parameters (through |V _,|*~ 7%)
mainly and hadronic uncertainties from B

("'50/0).

July 16, 2009 - EPS, Krakow
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0.0

FQHM. ----- (Gaussian uncer.
fitter
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e
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The Global CKM fit : back to [

7 [ file: HiC: /Documents%20a...

<« C || | ¥ htp:/ickmiitter.n2p3.friplots_Moriondos/ck mEval_results. him| > O &~
2k g =
CKMfitter global fit results:
The mputs for the global fit (pdf)
® Wolfenstem parameters
* UT angles and sides
. mﬁ angle and apex
* CEM elements
* Theory parameters
® Rare branc factions (B—lv, B—ll
“Wolfenstemn parameters and Jarlskog mvariant:
Observable | Central1 ¢ 2o | £3¢
LA 0.8116 [+0.0087 -0.0241] 0812 [+0.019 -0.036] 0.812 [+0.02% -0.045]
I3 0.22521 [+0.00082 -0.00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0.0025 -0.0025]
phar 0.139 [+0.025 -0.027] 0.138 [+0.053 -0.040] 0.139 [+0.073 -0.052]
fbar o34 [+0016-00159 Jo341[+0032-0025y o341 [+o048-0034 |
Tr10%) 2.92 [+0.15 -0.15] 292 [+0.30 -0.19] 2.92 [+0.45 -0.23]
TT angles and sides
Observable Central £1 ¢ EN ] +3¢
sin 2o -0.02[+0.15 -0.13] -0.02 [+0.22 -0.26] -0.02 [+0.28 -0.35] L
sin 2 (meas. not i the fit) -0.20[+0.30 -0.11] -0.20 [+0.41 -0.17] -0.20[+0.48 -0.23]
sin 2P 0.684 [+0.023 -0.021] 0.684 [+0.046 -0.035] 0.684 [+0.068 -0.049]
sin 2P (meas. not in the fit) 0.817 [+0.026 -0.040] 0.817 [+0.038 -0.114] 0.817 [+0.052 -0.171]
[sin (2B+)| 0.934 [+0.023 -0.030] 0.934 [+0.03% -0.051] 0.934 [+0.04% -0.071]
o [deg] 90.6 [+3.8 -4.2] 20.6 [+7.5 -6.3] 90.6 [+10.2 -8.2]
o [deg] (meas. not in the fit) 95,6 [+3.3 -8.8] 95,6 [+5.2-11.8] 95.6 [+6.8-13.9]
x [deg] (dir. meas.) 890[+44 -4.2] 29.0 [+2.1-83) || 1783 [+1.7 -5.6] || 0 [+5 -0] 39 [+21 -13]| 178.3 [+1.7 -13.8] || 0 [+12 -0]
P [ 4] 9
[ 3']
10 7
v [deg] 67.8 [+4.2 -3.9] 67.8 [+6.3 -8.0] 67.8 [+8.2 -10.6]
v [deg] (meas. not in the fit) §7.8 [+4.2 -39] £7.8 [+6.3 -3.0] £7.8 [+3.2 -10.6]
v [deg] (dir. meas.) 70 [+27 -30] 170 [+44 -41] 70 [+60 -52] || 131.14 [+0.18 -0.25]
138 0.368 [+0.015 -0.013] 0.363 [+0.030 -0.022] 0.368 [+0.045 -0.030]
By 0.926 [+0.027 -0.023] 0.926 [+0.040 -0.053] 0.926 [+0.052 -0.072]
UT, apex and angle:
Observable Central£1 ¢ t2¢ +3¢
pebar -0.0074 [+0.0014 -0.0013] -0.0074 [+0.0022 -0.0023] -0.0074 [+0.0028 -0.0040]
s bar -0.01821 [+0.00081 -0.00085] -0.0182 [+0.0013 -0.0017] -0.0182 [+0.0018 -0.0028]
B =— arg(— Vo V¥ Vi V¥ [rad] 0.01807 [+0.00086 -0.00081] 0.0181 [+0.0017 -0.0014] 0.0181 [+0.0026 -0.0018] |
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The Global CKM fit : discussion on B—1v

' [ file: HiC: /Documents%20a...

“« C || | ¥ htp:/ickmiitter.n2p3.friplots_Moriondos/ck mEval_results. him| > O &~
[ Obsevable [ Cemmalzle [ = [ s3] 4
Vel 0.97430 [+0.0001% -0.00015] 0.97430 [+0.00038 0.00038] 0,97430 [+0.00057 -0.00057]

Vol 0.22521 [+0.00082 -0 00082] 0.2252 [+0.0016 -0.0016] 0.2252 [+0 0025 -0.0025]

[Vl 0.00350 [+0.00015 -0.00014] 0.00350 [+0.0002% -0.00022] 0.00350 [+0.00044 -0.00025]

Vool 0.04117 [+0.00038 -0.00115] 0.04117 [+0.00077 -0.00161] 0.0412 [+0.0011 -0.0015]

[Voyal (meas. not i the £t

0.97444 [+0.00028 -0.00028]

0.97444 [+0.00055 -0.00056]

0.57444 [+0.00082 -0.00084]

[Vl (tneas. not in the fit)

0.2257 [+0.0011 -0.0011]

0.2257 [+0.0022 -0.0023]

0.2257 [+0.0033 -0.0034]

(V| (meas. not in the fit)

0.00350 [+0.00015 -0.00016]

0.00350 [+0.0002% -0.00023]

0.00350 [+0.00045 -0.00040]

|V o,/ (meas. not in the fit)

(0.0439% [+0.0006% -0.00357]

0.0440 [+0.0014 -0.0047]

0.0440 [+0.0024 -0.0052]

Theory parameters:

Ved 0.22508 [+0. 00082 -0.00082] 0.2251 [+0.0016 -0.0016] 02251 [+0.0025 -0.0025]

Vol 0.97347 [+0.00019 -0.00018] 0.97347 [+0.00039 -0.00038] 0.97247 [+0.00058 -0.00057]
Vil 000859 [+0.00027 -0.00029] 0.00859 [+0.00042 -0.00043] 0.00859 [+0.00056 -0.00064]
Vil 004041 [+0.00038 -0.00115] 0.04041 [+0.00076 -0.00162] 0.0404 [+0.0011 -0.0019]

Vil 0.999146 [+0.000047 -0.000016] 0.959146 [+0.000065 -0.000032] 0.999146 [+0.000078 -0.000048]

Observable Central+1 ¢ +tle +3¢

iy [ps!] (meas. not in the fit)

0.563 [+0.068 -0.076]

0.56 [+0.11-0.13]

0.56 [+0.16 -0.16]

A [ps'l] {meas. not m the fit)

176 [+1.7-18]

17.6[+32-35)

17.6 [+4.2 45

i [107] {meas. not in the fit)

.06 [+0.47 -0.53]

206 [+0.62 -0.64]

.06 [+0.77 -0.75]

[, [GEVsz] (meas. not in the fit)

1.44 [+0.43 -0.40]

1.44 [+0.52 -0.56]

1.44 [+0.62 -0.73]

frny, [GEVI’EE] (meas. not in the fit)

160 [+13 -10]

160 [+44 -14]

160 [+60 -17]

By, Ulattice value not i the fit)

0,79 [+0.20 -0.12]

0.7 [+0.28 -0.16]

0,79 [+0.37 -0.19]

atis) Uathice walue not m the fit)

1.188 [+0.055 -0.044]

1.188 [+0.131 -0.085]

118 [+0.18 -0.13]

Rare branching fractions (B—lv, B—ll)

fE; (lattice walue not in the fit)

0.2448 [+0.009% -0.0103]

0,245 [+0.015 -0.019]

0.245 [+0.01% -0.023]

BB —w) [10]

0.412 [+0.047 -0.048]

0412 [+0.086 -0.058]

0.41[+0.13 -0.12]

BE"—ew (1071

BB—ete (10715

0.96 [+0.11 -0.11]

2.523 [+0.080 -0.207]

0,96 [+0.20 -0.23]

252 [+0.18 -0.53]

0.96 [+0.30 -0.28]

2.52 [+0.26 -0.62]

BE—uw w10t

1078 [+0.38 -0.88]

10.78 [+0.75 -2.26]

108 [+1.1-26]

B(B,—ete) [109]

1270 [+0.22 -0.62]

70 [+0.43 -1.08]

17.70 [+0.64 -1.27]

BE,—whw) [107]
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The Global CKM fit : 3 and B—1v

3.0 i |exc‘|Udec\’ar;ahasc:ﬁ;g; I s L B Y I B B B B : 3 CKM fit w/o BR(B %TV)
i fevm - Toierics~ et Measurements (WA)
2.5j u 10 Frm E—
r— i E 0.8 — —
=~ 2.0 - ]
e L i 4 06— —
T‘ 15 L N |
m - 4T oaf ]
E ol / / - 2f ‘ -
1.0 — — )
- / : ool b v PN b b b B
i ] ~ 06 08 10 12 14 16 18 20 22 24
0.5 — - BR(B — ) x 10*
0.0 i The Global fit ¥2 . drops by ~2.4 ¢ if
sin(2 f) taking out sin(2p..) orB — t v.
m,m’r m? )
BR(B' — 7'0)=GE— 2= (1= )N, [ fq,
T Mg
Non-trivial correlation of indirect constraints on B and B—-1v ...

Can be shown thatV , and f, are unrelated to this correlation (next slide)
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The Global CKM fit : 3 and B—1v

BR(B' - r'v) _3m Mz,

Am,

4 m;S(x,)

(1-

m ,sn’(B) 1

2
rnB

2 2
Sn(y) [,

Simultaneous constraint on B

o and o

Theory-free estimation of B

L and o

fitter
FPCP 2009

@@ Prediction for By
BB LQCD combination

-CL

July 16, 2009 - EPS, Krakow

José Ocariz

0.40

| fitter

FPCP 2009

0.35

0.30

0.20

0.15

|| excluded area has CL > 0.95 \

010 | | | | ‘ | | | | | | | | |
0.0 0.5 1.0 1.5

— The global fit is accommodated
keeping f;2xBgy = const to fit Am, while
increasing fy, to fit B — tv

- IN2P3 et Université Paris Diderot
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Beyond the global CKM fit : B—1v

» Charged higgs contribution can modify B[B—1tv] as a multiplicative term: 15 ~ —tﬂnz(ﬁ)mé/m;;
in 2HDM Type Il model. Note that one would need r.£ ~ -2.5 to fit B[B—1V] (fine tuned solution).

4 3.0
53'5' fine tuned to BR[B—1v] excess
? 3+ m./tan(B) = 1.6-my _ 25 -
2 i
— 25| | | o
& = ]
s o Decoupling solution Q 20 -
::'05. m. >>m, (O] ]
=150 ~~ 3
L .| sMlike T s /
% R ™ . G A S E ) ]
0s.  SM like fine tun '—'2 8
m,. /tan(B) ~ /2 -m, 2 190 ]
% 25 2 15 x| 05 0 3 ]
8 .
; 0.5 N ]
Agreement with the SM can be recovered 2 ways: Fine tuned 1
solution -
- - A | | L1 1 1 11 1 | | il il I-
*r® >0 = my,/mg - = irrespective tan(p). %0 05 0.0 0.5 1.0 5 2
This is the decoupling solution Log_ [ tan(p)
10
1 B=-2 = m . /tan(B)~ 2 m,; requires a fine Fine-tuned solution can be ruled out

tuning of m_ /tan(p) to the meson mass. _ . . .
By using other semileptonic information

\2|
+ + + + m2 b + r*
BR(B' - 7°0)(NP)=BR(B’ - 7'0)(M )x| 1-—-tar 5+{ >H<
H- u v,

0
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A word on the rare kaon decay K*—1'vv

with contributions from R. Camacho

* Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)):

(1.7371:03) - 1071

* BR parameterization as Brod & Gorbahn '08 (PRD 78, 034006)
NLO QED-QCD & EW corr. to the charm quark contribution

a,(m,)=0.1176(20) & m (m,)=1.286(13)(40)

Charm term Pc(X) controlled at ~few %

fitter D CKM flt
Moriond 09 —_ E787+E949

1.0 B T T T T I T T T | T T T T I T T T T

0.8 :—
- 0.6 L
o -
|
T 04

0.2 :—

0.0 : 1 I}I 1 1 1 l 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 T

0 1 2 3 4 5

Branching Ratio [107"°]

(0.81179:927 1 0.096) - 10~ 1°

July 16, 2009 - EPS, Krakow

1.5 L | LU L | L | L L
_ excluded area at GL > 0.68 and 0.95 ]
1.0 — —
05— 7
1= 00 ]
-0.5— -
-1.0— 1
— f-tt i . _ -
B @Moﬁ;d % _Constraint from K" — tvV |-
_1 5 B 1 1 1 | | 1 1 1 1 | I I | | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 |

-1.0 -0.5 0.0 0.5 1.0 1.5 2.0
P
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A word on the rare kaon decays K*—1t'vv and K —1tvv

* Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)): | gR [10-10]=1.73 +1-(1)§

* BR parameterization as Brod & Gorbahn '08 (PRD 78, 034006)
NLO QED-QCD & EW corr. to the charm quark contribution
a,(m,)=0.1176(20) & m (m,)=1.286(13)(40) 1.5 T T T T

~ excluded area at GL > 0.68 ancli (5.9|5I L I:
1o -
Prospective study : assume 0.5 — CKM fit _
o K*—>1r'vW measured by NA62 (~10%) ; E
= oof -
-0.5:— —:
1o | -
i % . BRK > n*vv)@ 10% ]
_1- _I 11 1 | 11 1 1 i 1 1 1 1 I L1 1 1 | 1 1 1 1 | 1 1 1 I_
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0
p
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A word on the rare kaon decays K*—1'vv and K, —1Pvv

» K*—>711'VW measured by NA62 (~10%)
« K . —»1Pvwv measured by J-PARC (~15%) |I= .0

* Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)): | gR [10-10]=1.73 +1-(1)§
* BR parameterization as Brod & Gorbahn '08 (PRD 78, 034006)
NLO QED-QCD & EW corr. to the charm quark contribution
Gs(mz)201176(20) & mc(mc):1286(13)(40,\ 15 T [T T 171 | TT T T [T T T T [T T T[T
[excluded area at CL,> 0.68 and 0.95 ]
. : K'->ntvv 4
1.0 — —
Prospective study : assume 0.5 :_ KO0y _:

2.0

-0.5— -
-1.0— —
B | fitter ]
- EPS 09 . .
_1 B L 1 1 1 | 1 1 1 1 | 1 1 1 1 | L 1 1 1 | 1 1 1 1 | 1 1 1 I_
-1.0 -0.5 0.0 0.5 1.0 1.5
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A word on the rare kaon decays K*—1t'vv and K —1tvv

« Recent E949 update (arXiv:0903.0030 with 5 events (& incl. E787)): -10]= +1.15
pdate ( ( )| BR[10-10]=1.73 " "
* BR parameterization as Brod & Gorbahn '08 (PRD 78, 034006)
NLO QED-QCD & EW corr. to the charm quark contribution
as(mz)201176(20) & mc(mc):1286(13)(40,\ L= O S B
~ excluded area at GL > 0.68 and 0.95 ]
. : Kf>ntvv -
1.0 — -
Prospective study : assume 0.5 :_ K(L) OV _:
e K'>1'vwv measured by NA62 (~10%) - = !
- K :
« K, —»1Pvwv measured by J-PARC (~15%) [|= 0.0 |—-------rmmrmereeeeni- S ——— _
» Use g (and €'/ ?) to lift ambiguities
-0.5:— —:
(pessimistic scenario: no improvement of theoretica | errors) - SK .
_1.0F ~
A strong constrain on the CKM matrix K ]
Only USIng Kaon InDUtS _1 i | I I | | 1 1 1 1 i 1 1 1 1 | | I I | | I I | | 11 1 1 i
~1.0 -0.5 0.0 0.5 1.0 1.5 2.0
p
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Summary

e KM mechanism at work, main source of CP violation
* Increased precision on o

« keep an eye on possible non-SU(2) effects

* sin2f3 vs B—1v (and/or V, and/or g )

e issue of hadronic/lattice inputs
 eagerly waiting for updates from B factories
oyl
e new news on B—1v ?
» Results from TeVatron and soon LHC, to test for NP scenarios

e Support Kaon physics !




