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~ from LHCb

~ from Bs — DgK

Feynmann diagram for Bs — DK~
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~ from LHCb

~ from Bs — DgK

Feynmann diagram for Bs — DK~

& Only tree diagrams

& But: problem of discrete
ambiguities

€ Solve by using equivalent decay
with By:

@ But: very small interference
effects for
By — D**71F, andBy — D*rnF

© Circumvent problems using
assumption of U-spin symmetry
(s ——d)

© Simultaneous analysis of
Bs — D K¥ and By — D¥#F
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~ from LHCb(II)

# Sensitivity to + through

maitrix element Vi V5

c.f. y ~ arg(Vip)

not enough: need 2nd diagram for intererence:
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~ from LHCb(II)

Sensitivity to + through
matrix element Vi, Vs

c.f. 7 ~ arg(Vup)
* not enough: need 2nd diagram for intererence:

Diagram for Bs — D3 K™ Diagram for B — D{K™
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A Combined Bs — DEKT and By — D*#T Analysis

» Interference through mixing

CP assymetries measure v + ¢s

Tree diagrams only: NO sensitivity to New Physics
5400 Bs — DgK events/year at LHCb

82000 B; — Dg7 events/year
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Time-dependent Asymmetries

3 Bs — DK™ (1) —B; — DK™ (1)
D{K )= > —° 5
Acr(DsK™) = B DK (1) + Bs — DK (1)

dependence:

Acp(DEK™) = Cs cos Amst + Sgsin Amst
PR ™ /T cosh(ATst/2) — Aar, sinh(AT t/2)

Amg: mass difference between heavy & light B-meson
AT g: lifetime difference between heavy & light B-meson

Cs depends on ratio of amplitudes of Feynmann diagrams
Similarly done for Dg K™ analysis
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Time-dependent Asymmetries

. BS — DsKi(t) — ES — DsKi(t)

DJK™) = B
Acp( s ) Bs — DsK_(t) + Bs — DSK_(t)
dependence:
A in A
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Time-dependent Asymmetries

. Bs — DsK_(t) — Es — DsK_(t)

Di{K") = B
Acp(DgK™) Bs — DsK—(t) + Bs — DK (1)
dependence:
3 Cscos Amgt + Sgsin Amgt
Acp(DgK™) = - ; i -

~ cosh(ATlst/2) — Aar, sinh(AT st/2)

® Amg: mass difference between heavy & light B-meson
8 AT lifetime difference between heavy & light B-meson
© C; depends on ratio of amplitudes of Feynmann diagrams
@ Similarly done for Dy K™ analysis

Ss(8s) ~ sin(¢s + + Js)
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Time-dependent Asymmetries

. BS — DsKi(t) - Es — DsKi(t)

DJK™) = B
ACP( S ) BS — DSK_(t) + Bs — DSK_(t)
dependence:
B Cscos Amgt + Sssin Amgt
Acp(DFK™) = e ST L os ST e

= Ccosh(ATst/2) — Aar, sinh(ATst/2)

® Amg: mass difference between heavy & light B-meson
& ATl lifetime difference between heavy & light B-meson
© C; depends on ratio of amplitudes of Feynmann diagrams
@ Similarly done for Dg K™ analysis

Ss(8s) ~ sin(¢s + v % Js)

AArs ~ = COS(¢S 4+ Ay 2= 53)
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LHCb Simulated Results

From ~ 5 years of LHCb data:
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® Phase of DFK™ ds + (v + ¢s)
© Phase of Dg K™ §s — (7 + ¢s)
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LHCb Simulated Results

From ~ 5 years of LHCb data:
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Phase of Df K~ ds + (v + ¢s)

Phase of Dg K™ §s — (v + ¢s)

¢s deduced from Bs — J/¢¢ analysis = determine ~.
Ams ~20ps™': o, = 14°

Solve discrete ambiguities with help of By — D™~

DOoBdBODS
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~ fromB — hth™

© time-dependent CP-asymmetries Tree diagram:
for B — 77—
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€ But: penguin diagram contributes!

Acp(t) = Adgir COS(Amt)+Anmix Sin(Amt)
€ Adir, Anix depend on ¢s, dg & v

and on ratio of penguin to tree
amplitudes: de’

with U-spin symmetry: d,., = 0k,

97r7r = QKK
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~fromB — h"h™

© time-dependent CP-asymmetries Tree diagram:
for B — wfr—

® and B, - KTK~

€ But: penguin diagram contributes!

Acp(t) = Adgir COS(Amt)+Anmix Sin(Amt)
Adir, Amix depend on ¢s, ¢g &

and on ratio of penguin to tree
amplitudes: de’

with U-spin symmetry: d,., = 0k,

97r7r = QKK

¢s from Bs — J/v¢ and ¢4 from

By — J/9Ks

4 measurements, 3 unknowns

— extract v, 0, = 5°

blouw Measuring the CKM angle ~



Conclusions

® Determine v from tree-diagrams only:
Bs — DEKT
Use U-spin symmetry to resolve
discrete ambiguities
Measure time-dependent
CP-asymmetry
¢s measured with Bs — J / ¥¢ analysis
Determine v from Bs — K*KT and
BC — ntm—
Measure 2 time-dependent CP
asymmetries
Problem: penguin diagram contributes
Need angles ¢s and ¢4 from
Bs — J / ¥¢ and B° — J / ¥Ks

—> sensitivity to New Physics through
Penguin diagram

Lt

o 5 =
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