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Working groups

WG I Precise determination of Vud and Vus

WG II Determination of Vub, Vcb, Vcs through inclusive / exclusive semileptonic B and D decays

WG III Rare B, D and K decays 

WG IV Lifetimes, mixing and the corresponding phases

WG V γ (φ3) and related measurements

WG VI Angles from penguin dominated B(s,d) decays



VVudud and and VVusus
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Methods

Vud from :

� Nuclear beta decays

� Neutron beta decays

Vus from:

� Kaon decays

� Hadronic ττττ decays
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Vud from nuclear ββββ-decay (1/2)

Nuclear-structure-dependent component

Nucleus-dependent component

~4%Nucleus-independent component

Towner
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Vud from nuclear ββββ-decay (2/2) Towner

Superallowed ββββ-decays

yield most precise values!

Robust experimental value …

CKM unitarity to 
0.07% !
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Vus from semi-leptonic Kaon decays (1/3)

Extraction of Vus
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Sciascia
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Vus from semi-leptonic Kaon decays (3/3)
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Vus from hadronic ττττ decays (1/2) Pich
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Vus from hadronic ττττ decays (2/2) Pich



DD00 mixingmixing

andand

CP violationCP violation
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Standard Model :

� Estimate of y D ~10-2 but hadronic corrections tricky

� xD more problematic to calculate

New Physics :

� Many models can yield sizable x D, but not all

� Charm mixing data will provide contraints

GolowichD0 : mixing and CP violation
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D0 : mixing

� It took ~30 years to find evidence for D 0 mixing

� First evidence announced at Rencontres de Moriond in Ma rch 2007

� … and now the “no mixing” scenario is excluded at ~10 σσσσ !

� Results from several experiments

� Absolute values of x D and y D ~ 1%
compatible with SM predictions

Coleman
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D0 : CP violation Staric

� No evidence found up to now !

� Many decay modes used in searches

� Most stringent constraints from decays to CP eigenstat es (KK, ππππππππ)
and with Dalitz analyses of 3-body charge-conjugate s tates ( ππππ++++ππππ−−−−ππππ0000)



ββββββββ angleangle
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B0 →→→→ KsKsKs
Fujikawa
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Other analyses include:

� B0 →→→→ φφφφ Ks

� B0 →→→→ ηηηη' Ks

� B0 →→→→ KS ππππ0

� B0 →→→→ KL ππππ0

Dalseno / Fujikawa / Gaz / Virto

� Bs →→→→ K* K*
(mixing angle measurement)

Golden 
modes!



γγγγγγγγ angleangle
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γγγγ from tree-level decays

1.Unitarity Angle Gamma                                         T.Gershon

2. Gamma from charged B decays at Babar V.Tisserand

3. Belle results for phi_3 measurements                         A.Bondar

4. Gamma from neutral B decays at Babar V.Sordini

5. Time-dependent CP asymmetry in B0->D*-π+ M.Iwabuchi

6. CLEO_c Impact on ADS Determination of gamma                           J.Libby

7. CLEO_c Impact on gamma from B->DK, D->KSππ J.Rademacker

8. Measuring weak phases using B->D*V modes                                        R.Sinha

9. Test of flavor SU(3) symmetry and weak phase gamma from B->Kp C-W.Chang

10.Gamma from UTFIT                                             V.Sordini

11.Gamma from CKM fitter                                        K.Trabelsi

12.Time dependent measurements of gamma at LHCb A.Carbone

13.Gamma at LHCb with ADS/GLW strategies                                        A.Powell

14.Gamma at LHCb:Dalitz fit and global precision                                       G.Wilkinson

15.Prospects for gamma (phi_3) at the SuperKEKB P.Krokovny

16. Prospects for gamma at Super Flavor Factory                 F.Martinez-Vidal

Active 
field!
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How to measure γγγγ Gershon
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B →→→→ D K : many modes for a given method Gershon



Eduardo Rodrigues 23/39Glasgow PPE Seminar, 2 October 2008

An example from BaBar … Sordini
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B →→→→ Kππππππππ : Dalitz analyses Zupan / Lathan
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Summary of K* ππππ and ρρρρK analyses Lathan
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B →→→→ Kππππππππ : LHCb developments Guerrer
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B →→→→ hh : some results from CDF Volpi
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B →→→→ hh : direct CP asymmetries

K+ππππ-: -0.094±±±±0.018±±±±0.008 (4.7σσσσ)

K+ππππ0: 0.07±±±±0.03±±±±0.01 (2.3σσσσ)

ππππ+ππππ0: 0.07±±±±0.06±±±±0.01

Acp(K +ππππ-) - Acp(K +ππππ0) 

����-0.164±±±±0.037@4.4σσσσ

Nature 452, 332 (2008)
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∆∆∆∆AKππππ = ΑΑΑΑcp(K++++ππππ-) ) ) ) −−−− Acp(K++++ππππ0000)
= −−−−0.1470.1470.1470.147±±±± 0.028 0.028 0.028 0.028 @ 5.3σσσσ

Acp(K++++ππππ0000) =  { +0.030+0.030+0.030+0.030±±±± 0.0390.0390.0390.039±±±± 0.0100.0100.0100.010 BaBar
+0.07+0.07+0.07+0.07±±±± 0.030.030.030.03±±±± 0.01       0.01       0.01       0.01       Belle
−−−−0.290.290.290.29±±±± 0.230.230.230.23±±±± 0.020.020.020.02 CLEO

⇒⇒⇒⇒ +0.050+0.050+0.050+0.050±±±± 0.0250.0250.0250.025 @2.0σσσσ AVG

Acp(K+π−) =  { −−−−0.0940.0940.0940.094±±±± 0.018 0.018 0.018 0.018 ±±±± 0.0080.0080.0080.008 Belle
−−−−0.1070.1070.1070.107±±±± 0.016                0.016                0.016                0.016                BaBar+ 0.006+ 0.006+ 0.006+ 0.006

−−−− 0.0040.0040.0040.004

−−−−0.0860.0860.0860.086±±±± 0.023 0.023 0.023 0.023 ±±±± 0.0090.0090.0090.009 CDF
−−−−0.040.040.040.04±±±± 0.16 0.16 0.16 0.16 ±±±± 0.020.020.020.02 CLEO

⇒⇒⇒⇒ −−−−0.098           0.098           0.098           0.098           @ 8.1σ8.1σ8.1σ8.1σ AVG+ 0.012+ 0.012+ 0.012+ 0.012
−−−− 0.0110.0110.0110.011
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γγγγ: UT fit versus CKM fitter

)100,54(]2[,)1278( ooo =±= σγ )113,29(]2[,)70( 27
29

ooo == +
− σγ

Sordini Trabelsi



Rare B decaysRare B decays
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Methods

� b →→→→ s/d γγγγ , inclusive and exclusive

� b →→→→ s l+ l- , inclusive and exclusive

� b →→→→ µ µ µ µ + µµµµ-
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b →→→→ s/d γγγγ : theory

� Provides stringent bounds on many models of New Physi cs

Greub
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b →→→→ s/d γγγγ : inclusive measurements

““““MatchingMatchingMatchingMatching”””” between experiment and theory at an energy cutbetween experiment and theory at an energy cutbetween experiment and theory at an energy cutbetween experiment and theory at an energy cut----off of 1.6 off of 1.6 off of 1.6 off of 1.6 GeVGeVGeVGeV....

But theorists recommend to use a cutBut theorists recommend to use a cutBut theorists recommend to use a cutBut theorists recommend to use a cut----off at 1.8 off at 1.8 off at 1.8 off at 1.8 GeVGeVGeVGeV …………

Gardi / Limosani
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b →→→→ s/d γγγγ : exclusive decay measurements Nishida
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b →→→→ s/d γγγγ : direct CP and isospin asymmetries Nishida
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b →→→→ s/d l +l-

AFB :

� Calculations to fixed-order NNLO

� SM predictions with 5-15% errors

Rates and amplitudes:

� Theoretically safe region: 1 < q 2 < 6 GeV2

� Experiments strongly encouraged to focus on this windo w
(e.g. Babar goes down to 0.1 GeV 2)

New observables :

� Good exp. resolution

� Small theor. uncertainties

Feldmann / Hurth / Lunghi
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b →→→→ s/d l +l- : AT
(3) in different SUSY models Hurth / Patel 
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B →→→→ K* l+l- : forward-backward asymmetry Schilling / Patel 



Conclusions and Outlook

- Many many updates and new techniques presented

- Impressive achievements by BaBar, Belle and CDF

- Unitarity of 1 st row of CKM matrix confirmed to 0.07%

- Particular focus on complementary measurements of γγγγ
- Still only known to about 10-30 degrees

- LHCb is finally in the spotlight ;-)
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