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21-cm

DM-baryon Cross-section 𝜎=8×10−20~cm2 and DM particle mass 𝑚𝜒=0.3~GeV (red);#
 𝜎=3×10−19~cm2 and 𝑚𝜒=2~GeV (green), and 𝜎=1×10−18~cm2 and 𝑚𝜒=0.01~GeV (blue). The 

corresponding 21-cm signals in the absence of b-DM scattering are shown #
as short-dashed curves.

Barkana, Nature, 2018, Possible signature of Dark Matter

EDGES experiment Bowman et al Nature 2018



Stacy McGaugh  Phys Rev Lett. 2018



Does neutrino self-interaction have an effect on 21-cm 
absorption ?



Lancaster et al-1704.06657

Interactions between active neutrinos

Constraints on from CMB, LSS ..
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* Cutoff of IceCube Neutrino Spectrum due to t-channel Resonant 
Absorption by CνB  - Sadhukhan, Ashish Narang, SM,  

#
arXiv:1808.01272

#
* Are We Looking at Neutrino Absorption Spectra at IceCube? 

   - Sidhartha Karmakar, Sujata Pandey, Subhendu Rakhshit 

#
arXiv:1810.04192 


 Consequences of neutrino self-interactions in ‘observed’ 
cutoff at IceCube 



eV sterile neutrino
• LSND, MiniBoone, Reactor oscillation experiments 

• Too comply with BBN and large mixing with active 
neutrinos- require self interactions via MeV scale 
vector or scalar particles - Basudeb Dasgupta… 
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IceCube Signal
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Bhavesh Chauhan  and SM - 1808.04774



ANITA
ANtarctic Impulsive Transient Antenna

Measures cosmic ray induced showers  by their radio 
emission 



ANITA anomalous events



• 2 keV sterile neutrino  G Huang 1804.0536 

Sterile to active oscillations

Cannot be dark matter



Relating flavour  and 
neutrino anomalies

• Lepton flavour unitarity violation in  

#

• Magic bullet is the vector                              
Leptoquark :  U1=(3,1,2/3)

b ! c ⌧ ⌫b ! sµ+µ�



U1 Leptoquark couplings



Explaining ANITA events by Leptoquarks  
- Bhavesh Chauhan, SM 1812.00919



• Survey of DM-neutrino interaction operators and 
experimental signatures - Interactions of Ultrahigh 
Energy Neutrinos with Dark Matter: A model 
building perspective - Pandey, Karmakar, Rakshit -
arXiv:1810.04203 

• Supersymmetric gauged U(1) Lμ−Lτ model for 
neutrinos and the muon (g-2) anomaly                
Heerak Banerjee, Pritibhajan Byaktiand Sourov Roy 
1805.04415  - AMS-02  positron excess. 
Leptophilic DM.
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