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Cosmological measurement shows: (nbaryon- nanti- baryon)/ nphoton ~ 10 - 9

[Matter >> Anti- matter]

We have CPV in SM!
But not enough
[Mostly CPV in non- leptonic decay]

Sakharov Condition (within Baryogenesis):
- Baryon number violation
- Interactions out of thermal equilibrium
- C, CP violation
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Just an example, there are more diagrams 2



It is FCNC!!! Loop suppressed: BR~8x10- 7

(BR measurement done by LHCbin 2021 [arXiv:2105.14007])

[Leptonic CPV is not yet fully explored]

Just an example, there are more diagrams 2



Just an example, there are more diagrams

BSM could introduce CPV in FCNC operators:
time- dependentmeasurementsare sensitive to Im[C7,9,10]
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FCC- eeat Z- pole
In general (you all know better than I do): 
- Clean (vs LHCb)
- Good Flavor Tagging (vs LHCb)
- Large Stat. (vs Belle II)
- Good Vertexing (vs Belle II)
- é
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We use Pythia + Delphes(IDEA) for simulating signal & backgrounds 5



Vertex Fit
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Kinematics
Resonances 

(momentum transferred to dimuon system)

} q2
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Inv. mass (Dikaon) Inv. Mass (Dikaon + Dimuon)
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Precision: ~0.5% (vs LHCb: ~2.6%)
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Untagged Tagged

Time- independent

Time- dependent
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Untagged Tagged

Time- independent

Time- dependent
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Fact Sheet: òTaggingó

Tell theyõre from B or anti- B

Tag eff.: How often we can tell something
Tag Rate: How often we get it right

Uncert. ~ 1/sqrt{Tag Power} 

Fact Sheet: òTimingó

Time resolution effect: dilution factor (~0.995)

Function of: PV, SV, Boost
[Dominated by SV resolution]



Untagged Tagged

Time- independent

Time- dependent

Branching Ratio

Time- dependent 
Decay Rate

Time- integrated 
CP- asymmetry

Time- dependent 
CP- asymmetry
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Untagged Tagged

Time- independent

Time- dependent

Precision: ~0.5%
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Untagged Tagged

Time- independent

Time- dependent

Precision: ~0.5%
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LHCbmay measure untagged time- dependent

BUT

FCC- eeis really (almost) the only one can 
measure tagged time- dependent



FYI: SM is like:

If there are Im[CNP]
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Want to see how Wilson Coefficients (Ci) deviate from SM value
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Link observables to Jõs, hõs, sõs

Jõs, hõs, sõs functions of Amplitudes

Observable as function of Cõs
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