
Flavor Physics Working Group (WG-II): Brief Summary

Ashutosh Kumar Alok

Gagan Mohanthy

Dec 23, 2017, WHEPP XV, IISER Bhopal

Alok & Gagan WHEPP 15, Bhopal 1 / 22



Primary focus areas

I Lepton flavor universality violation in B → D(∗)τ ν̄ decays

I Probing new physics via FCNC decays induced by b→ sl+l−

I Prospects of various new physics models in light of recent anomalies in
B-sector

I New physics in lepton number violating tau and muon decays

I CP violation in B and D decays and mixing

I Role of K decays in probing new physics

I Hadron spectroscopy
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We started in the background of many anomalies in the B sector:

RK =
B(B→Kµ+µ−)

[q2∈[1−6]]

B(B→Ke+e−)
[q2∈[1−6]]

; [2.6]σ [LHCb 14]

RK∗ low =
B(B→K∗µ+µ−)

[q2∈[0.045−1.1]]

B(B→K∗e+e−)
[q2∈[0.045−1.1]]

; [2.2− 2.4]σ [LHCb 17]

RK∗cen =
B(B→K∗µ+µ−)

[q2∈[1.1−6]]

B(B→K∗e+e−)
[q2∈[1.1−6]]

; [2.4− 2.5]σ [LHCb 17]

RD = B(B̄→Dτ−ν̄)

B(B̄→D`−ν̄)
; 2.3σ [BaBar 12 13, Belle 15 16 17, LHCb 15 17]

RD∗ = B(B̄→D∗τ−ν̄)

B(B̄→D∗`−ν̄)
; 3.4σ [BaBar 12 13, Belle 15 16 17, LHCb 15 17]

B(Bs → φµ+µ−); 3.5σ [LHCb 13, 15]

B → K∗µ+µ− angular observable P ′5; ∼ 4.0σ [LHCb 13, 15, Belle 16, CMS, ATLAS 17 ]

An overview of these anomalies were provided by Rukmani Mohanta, Jonas Rademacker , David
London and Jacky Kumar.
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Model independent resolution
b→ s : Cµ9 = (s̄γµPLb)(µ̄γ

µµ), Cµ10 = (s̄γµPLb)(µ̄γ
µγ5µ)

Global fits: Cµ9 = −Cµ10 i.e a (V-A) form as in SM!

b→ c : CL = (c̄γµPLb)(τ̄ γµPLν)

Model dependent resolutions
Possible new mediators: Z′, W ′, Leptoquarks, Scalars

Solution only to RK(∗) :

(1) SM-like VB (2) Scalar triplet LQ (3) Vector triplet LQ (4) Vector singlet LQ
Global fits to b→ s`` data =⇒ 2, 3 and 4 are proven to be good candidates.

Combined explanation to R(∗)
K and RD(∗) :

(1) SM-like VB: disfavored by B(τ → 3µ) upper bound
(2) Scalar triplet LQ: can not explain R(∗)

D

(3) Vector triplet LQ: can not explain R(∗)
D

(4) Vector singlet LQ: a viable candidate !
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An overview of CP violation in B and D decays and mixing was provided by Anjan Giri.
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An overview of CP violation in B and D decays and mixing was provided by Anjan Giri.
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An overview of K meson physics was provided by Girish Kumar.
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An overview of hadron spectroscopy was provided by Zalak Shah and Nairit Sur.

I The hadron spectroscopy have been studied in light, heavy-light and heavy-heavy sector for
Mesons, Baryons and the exotic states theoretically as well as experimentallya. & many more
doubly and triply heavy baryons are expected to detect from future experiments.

I The theoretical predictions for the Hadronic states are given by: La�ice QCD, QCD Sum rule, HQET,
various quarks models.

I The radial and orbital excited states masses (from S state to F state) are predicted by Hypercentral
Constituent �ark Model(hCQM)b for heavy flavored baryons.

I The regge trajectories are plo�ed in (n, M2) and (J, M2) planes. They are useful to determine the
unknown states and assigned JP values.

I The charmonium system has well-predicted spectrum and distinct properties (zero-charge,
zero-strangeness, constrained decay transitions) and is suitable for searching exotic charged states
like Z(4430) with a quark content |ccdu〉 (Belle : PhysRevD.88.074026 , LHCb :
PhysRevLe�.112.222002)

I In Amplitude Analysis approach for Z(4430) analysis, the amplitudes of B decays are wri�en in the
helicity formalism and calculated minimally in a 4-Dimentional (M2

Kπ ,M
2
ψπ , θψ , φ) space. The

helicity amplitude (H) of the dominant intermediate resonance is taken as |H| = 1 and
arg(H) = 0 and the helicity amplitudes of all the others are obtained by fi�ing to data. This is a
computationally intensive exercise and advanced techniques have been developed for this purpose

a JHEP 1705,030 (2017); PRL 118, 182001 (2017); PRL 119, 112001 (2017)
b CPC 40, 123102 (2016); EPJA 52, 313 (2016);EPJC 77, 129 (2017).
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An overview of flavor physics prospectives of Belle-II were provided by Gagan Mohanty, Niladribihari
Sahoo and Prasanth Krishnan.
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An overview of flavor physics prospectives of LHCb was provided by Jonas Rademacker.
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Talks
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Prospects of various new physics models in light of recent anomalies in B-sector

I Overview talk: Rukmani Mohanta
I Models with vector-like fermions as a UV completion: Gauhar Abbas
I Lepton flavor non-universality in the B-sector: a global analyses of various new physics models : Jacky

Kumar
I Explaining the RK and RD(∗) anomalies with leptoquarks: Suchishmita Sahoo

I Study of the rare decays B∗s → l+l− in Z′ model : Priya Maji
I Lepton flavour violating B meson decays model : Priti Nayek

Lepton flavor universality violation in B → D(∗)τ ν̄ decays

I Overview talk: Jonas Rademacher
I Optimal-observable analysis of possible new physics in B → D(∗)τ ν̄: Sunando Patra
I Extraction of Vcb from B → D(∗)τ ν̄: Sneha Jaisawal
I D∗ polarization as a probe to discriminate new physics in b→ cτ ν̄ : Suman Kumbhakar

Probing new physics via FCNC decays induced by b→ sl+l−

I Overview talk: Jacky Kumar
I Determining Form Factors and Wilson Coe�icients using B → K∗µ+µ− data: Bharti Kindra
I Angular observables in Λb → Λ(→ pπ)`+`− decay: Shibasis Roy
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CP violation in B and D decays and mixing

I Overview talk: Anjan Giri
I CP violation in charm sector at Belle: Nibedita Dash
I Decoherence e�ects in B decays and mixing: Ashutosh Alok

New physics in lepton number violating tau and muon decays

I Overview talk: Gagan Mohanthy

Role of K decays in probing new physics

I Overview talk: Girish Kumar

Hadron spectroscopy

I Overview talk: Zalak Shah
I Analysis Techniques for Exotic Charged Charmonium-like Z states in Collider Experiments: Nairit Sur

Flavor physics and neutrinos (With WG-III)

I Flavour anomalies and neutrino physics: S. Uma Sankar
I Model acpects : Sabyasachi Chakraborty
I LNV Meson decays : Sanjoy Mandal
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Possible projects
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Probing new physics through Bs → V l+l− decays.

Probing new physics through CP conserving and CP violating b→ dl+l− decays: Model
independent and dependent approach

Light Z′ models and rare K decays

D → µ+µ− decay in various new physics models

KL → π0νν̄ in various new physics models

Testing leptoquark models through EMC (European muon collaboration), SMS (Spin muon
collaboration), NMC (New muon collaboration) results

Se�ing up Bell’s inequality violation in correlated neutral meson systems

E�ect of decoherence in D meson decays and mixing
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