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Overview of activities

e Charmless B—VV analyses:
o B?S) 5 KOR
o BY— p0K*0
o By — oK™
o Bt = pPK*t
e Measuring CKM-angle 7 :
o BY— DFK*
o Gammacombo

Decay topologies of non-leptonic beauty decays
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e CP violation reveals itself in the interference s 13' B0
of two decay amplitudes o
S
o Must be a weak and strong phase
difference
e Sometimes, neutral meson mixing necessary: e b
interference in mixing and decay
o Decay-time dependent analysis required 5‘3/3 B°
o Situation for B, —» K"K+ decays » a d
actually a bit more complex due to loop
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Other parameters of interest ¢
e Time-integrated CP violation in B® — 0 K*0
e Branching fractions

e Fractions of angular contributions

| Ao,j,.|?
[Aol? + [A) ] + AL

o Tensions between theory and experiment
e Easier to compare the ratio:
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Run 1 and Run 2 data

. . 0 *0 77 %0
Branching fraction of B, - K*’K*° decays Normalisation channels
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e Almost there for branching fraction measurement 5"t | T
e Simultaneous fit to signal and misID backgrounds et s
o e.g. m(KPiPi), m(KKKPi), m(KPiPiPi)

Normalisation channels: B — D r"and B — D;ns
Train Combinatorial and PID BDTs :
Amplitude analysis and time-dependent

measurement will follow Signal
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Run 1 and Run 2 data

Study of B’ — p’K*’decays %

B (train)

S (train)

$ B (test)

LHCb Unofficial ¢ s (test)
KS signal p-value (packgrouna): 0.5517 (0.5559)

Arbitrary units

e Also involves amplitude analysis
of B - (#"a )}(KTn™)
o Including various resonances

e CP violation due to penguin-tree
interference
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Combinatorial BDT performance

e Similar decay signature as
é e Combinatorial BDT in place = G
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Preliminary mass fit with loose BDT cut

Leading Feynman diagrams




Model the 5D acceptance of
m(K*O), m(W)’COS(«%), cos(fy), 10)
Model using Legendre
Polynomials

Verified using a BDT method
Method can be used across
B2VV analyses

First Few Legendre Polynomials:

P(x,0) 1
P(x,1) x

P(x,2) %(3::2 =1b)
P(x,3) %(5x3 - 3x)

P(x,4) %(35;:4 —30x% +3)

Results for cos(f;) vs cos(6>)
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B2VV angular fitter

e \Work in progress

e Angular fit to the vars:
m(Vi) m(Va), Cos(el)’cos(%) )

e Depending on the decay, many
amplitudes and interferences can
contribute
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Determination of y

Ho ho ho!
Merry 7Y

e CKM Fitter:
Y = (5575
e LHCb Combination:
v = (63.8737)°
() .
New: Run 2 measurement go _, p¥ g+
v = (T4 £ 11)°
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https://lhcbproject.web.cern.ch/Publications/LHCbProjectPublic/LHCb-CONF-2022-003.html
https://lhcbproject.web.cern.ch/Publications/LHCbProjectPublic/LHCb-CONF-2023-004.html
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CP violation, less simplified o

W+
b b
K0
B? BO
s I?*O d
su@3 t
[.A = aP' — be'” Pt'c] ( )Symmer};
P=P

a, b, c and d well known
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