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CP violation

SM

Vekm

Strong CP problem

GQCD

Sakharov conditions
matter-antimatter asymmetry



Types

Mixing

mass vs. CP eigenstates

Decay
|Ar| # |A7]

Interference of mixing and decay
time-dependent observables
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FCC-ee

High statistics
at Z-pole

Good vertexing
IDEA detector

Good flavor tagging

Clean environment



Estimated yields

b-hadron Belle Il LHCb FCC-ee
B°,B® 53x10" 6x10" 7.2x 10"
B* 5.6 x 10" 6 x 10" 7.2 x 10"
BY, B 57x10® 2x10" 1.9 x 10"
Bf - 4x10" 1.1 x10°
A9, A9 - 2x 10" 1.5x 10"




Production

Z-pole
ete- = Z

Z decay
Z — bb

Signal
By = ¢(— KTK )y~






Background

Resonance
By = ¢(— KK~ )J/P(—= ph ™)

Cascade
BY — Dy utw, followed by Dy — ¢(— KK~ )™y,

Combinatoric

from fragmentation



Measurements

Untagged vs Tagged

0 50
Bg or B

Time-dependent vs. Time-integrated

Time evolution

Advantage
Complementarity



Untagged Measurements

Branching ratio
Br(By — ¢ut )

Time-dependent Decay Rate
[0yt (1) + oot (1) o< € "ot (cosh JAT st + Dy sinh JAT o)

Al s = decay rate difference
Dy = observable



Tagged Measurements

Time-integrated CP-asymmetry

<ACP> _ ngﬁcfm*u*_rEg%w*u*
ngﬂfbu*M_Jrrf?gﬁ‘dw*M_

Time-dependent CP-asymmetry

__ Cfcos Amst—Sfsin Amst
Acr(t) = oo TAT t+D;sinh 1 ATt

Amg = mass difference
Cs = observable
S = observable
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Effective Hamiltonian
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NP contributions

Os,10
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Angular coefficients

d4rBO

o —
Ji(g°)fi(Ok, 0
dqdeOS O d cos 8, dqﬁ Z ! K> f7¢)

9 . .
— @(JM Sln2 9K + Jic C052 GK + Jos Sln2 HK COSZ@(

+ Jog c0s? B cos 26, + J3 sin® O sin® O cos 2¢
+ Jg sin 20k sin 20, cos ¢ + Js sin 20 sin 0y cos ¢
+ Jgs SinZ O cos Oy + Jge oS> O cos By
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Observables

Branching ratio

Br(BY = outp~) = M

untagged time-dependent

__ Jd? >, ki hi(A)
Dy = r+T

tagged time-dependent
S a S mi (U@ =)
Cr = T

[ d? > kisi(A)
Si=—"TmF




Constraints
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Constraints
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NP reach
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Summary

FCC-ee

statistics, vertexing, clean

Time-(in)dependent observables
tagged vs. untagged

NP

Constraints on C7, Cg, Cyg
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