
Priyotosh Bandyopadhyay, 13/09/2020 

Summery talk: Anomalies 2020



Topics covered:
BSM 
Dark Matter 
Gravitational waves 
Flavour 
Neutrinos



BSM: Displaced vertex signature studies: Dr. Nishita Desai’s talk



BSM: H -> mu mu observation at CMS: Dr. Arun Nayak’s talk



BSM: Jet substructure
Dr. Amit talked about the classification of Jets using Jet Morphology and 
Deep Learning 

Such improvements in Jet analysis are reported.


Dr. Akanksha Bhardwaj showed the usage of jet substructure techniques 
in graviton LSP scenario

Dr. Tausik talked about di-jet searches using jet substructure techniques


In BSM1 and BSM2 parallel sessions many other techniques like angular 
distribution, deep learning in VVF and  others were discussed in the 
search of BSM final states.



Muon Collider: Dr. Antonio Costantini’s talk

Reach of muon collider has been calculated for various SM and BSM processes 



L-R Model: Prof. Katri Huitu’s talk

• L-R Model with SUSY and different phenomenological aspects and bounds are shown.



g-2 from Lattice and phenomenology:

•Dr. Ipsita et al: DM and muon (g-2) constraints put upper limit on EW SUSY scale while LHC limits restrict the mass ranges from 
below with ample room for sub-TeV SUSY 

• Dr. Sudip et al: Large Neutrino Magnetic Moment with small neutrino Mass is possibility

• Dr. Dibyakrupa’s talk: Muon g-2 at BESIII

Prof. Aida’s talk



XENON1T: Prof. Rohini Godbole’s talk



XENON1T: Prof. Jĳi Fan’s talk



XENON1T/Dark Matter:
Rhitaja et al: Contamination from backgrounds can be misunderstood as 
signal for XENON1T observation. 

So model builder should take the excess with pinch of salt. 


Divya et al: Axion like particles can be produced at early universe which 
can affect the energy density contribution for BSM scenarios

Bounds also obtained for ALPs-electron and ALPs-muon interactions. 


Julia et al: An interesting scenario of light dark matter explaining 
XENON1T

There are also some interesting models which claimed to have explained 
XENON1T excess with heavy neutrinos



Gravitational waves: Prof. Eibun Senaha’s talk
Effective potential at finite temperature is gauge dependent  
Such gauge dependence can eventually give rise to gravitational 
waves. 
Gauge invariant method with constant thermal resummation is 
necessary 
Such gauge fixing parameter dependence on GW from 1st order 
PT has been calculated. 



Gravitational waves from bubble collisions:Dr. Luigi Delle Rose’s talk



Gravitational wave EW PT: Prof. Mark Hindmarsh’s talk

• Ajit Srivastava et al: Pulsar measurements extremely accurate, can detect tiny changes in 
pulsar structure, either due to internal dynamics, or due to GWs 


• Pulsars very far away can act as remotely stationed Weber detectors of gravitational waves.   
• Pulsers could be sensitive to the mergers of light primordial black holes



Flavour Physics: Dr. Sunanda Patra’s talk

• b-> c tau nu: Compartive studies among 
various new physics contributions have been 
studied and preferred scenarios are predicted 

• b-> s ll: 511 and 1022 dimensional parameters space for real and 
complex 9 Cw’s have been optimised using OpTex. See A. Biswas’s talk



Flavour Physics: Prof. Gagan Mohanty’s talk
• Belle II also has found B mesons

• Separated charged kaons and pions

• J/psi -> e+ e-, J/psi -> mu+ mu- are 

distinguished

• D0 life time has been measured 

• Studies charmed B decays are 

performed

• Other theoretical and experimental developments are discussed in 
the parallel sessions

• Interesting Lattice results in B- and K-
sectors. See Dr. J T Tsang and Dr. C Kelly’s 
talks



Flavour physics: 
Charged B decay anomalies with light RHN

See Dr. Rusa Mandal’s talk

Dr. Koji Hara’s talk



Flavour Physics: Dr. Martino Borasto’s talk

B -> K* mu mu angular analysis 



KOTO, NA62 & Rare Kaon decay: 

NA62 performs well but KOTO excess could be a background

Dr. Kohsaku Tobioka

Dr. Matthew Moulson



Nutrino data and Updates: Prof. Srubabati Goswami’s talk

• Many other experiments like NEOS, DANSS, ANITA, T2K, 
etc updates are given in the talk.

Measurements of CP phase along with preference for NH

Sensitivity on Hierarchy  by combined Experiments

Tension between Miniboone and LSND

• A model independent study of the non-oscillatory explanations 
of the MiniBooNE excess was performed
New physics scenarios allow to directly connect the observed 
MiniBooNE excess of events to expected excesses in other 
experiments (T2K ND280, MINERνA, PS-191, NOνA)

See Dr. Vedran Brdar’s talk



Neutrino Physics:Dr. Rahul Srivastava’s talk

• Different breaking mechanism of B-L symmetry and the choices of discrete symmetries lead to Dirac or Majorana fermions

• Exotic Leptoquark decays are predicted 



Neutrino Physics:  Dr. Manimala Mitra’s Talk

• Neutrino mass models: Different modes and their 
collider searches are discussed along with meson 
decays


• Displaced vertex signature in U(1)’ extended model and 
TypeIII scenarios are discussed. See Dr. Arindam’s talk



Be and (g-2) anomalies: Dr. Chandan Hati’s talk

U(1)B-L with MeV order Z_(B-L) along 
with vector like isodoublet,  
isosinglet leptons extension can 
explain these anomalies  

JHEP 07 (2020) 235 



Neutrino Physics with NSI: Prof. Yasaman Farzan’s talk

Light mediator, Small coupling, large NSI

Models with arbitrary flavour structure

Bounds on Z’ mass and couplings 



Feeble Neutrino-portal Dark Matter at Neutrino Detectors: Prof. EJC’s talk 

• There are various other neutrino and nuetrino-DM scenarios discussed in the 
parallel sessions addressing XENON1T excess along with other anomalies.




