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CP violating mode of the stoponium decay into Zh

with Kingman Cheung (NTHU/NCTS) and Po-Yen Tseng (IPMU) 

Why no study on Zh?

Why CPX?
Published in JHEP 1807 (2018) 025 
e-Print: arXiv:1804.06089 

http://arxiv.org/abs/arXiv:1804.06089


Furry theorem:  
The amplitude for n legs of external  vectors (photon-like)  vanishes for odd n.
(assuming the C-symmetry)

 

Diagrammatic proof requires the cancellation of a pair of loop diagrams of 
opposite flow of charge.









SUSY Z-Gauge couplings



Higgs coupling to stops





2-loop EDM constraint
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Part 1 summary

We show how the stoponium can violate Furry theorem by CP violation with 
complex couplings.

We have demonstrated that the decay mode of the ground state of the stoponium 
to Zh, can have a dominant or significant branching ratio if we choose suitable 
CP violating mixing in the stop sector, which is still allowed by the eEDM 
measurement. Observation of such a decay mode of the stoponium is clean signal 
of CP violation. 

Our framework for the decay mode Zh from the scalar pair in the ground state 
can be extended to other models that have fundamental colored scalar bosons, 
such as the technipion or the colored octet Higgs.



Majorana Neutrinos at Colliders 

We would like to thank  . . .  Larry Trueman for getting us involved with the physics 
study for the future CBA at the Brookhaven National Laboratory that led to this work. 



Inverse process of the neutrinoless double beta decay at very high energy.

● Fully reconstructed kinematics w/o p
● Majorana rules Tao Han et al., Phys. Rev. Lett. 97, (2006)  







Dark annihilation with neutron underground
with Danny Marfatia & Po-Yen Tseng
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Near-GeV dark sector can annihilate with the underground nucleons 
and produce scintillating events.

Current measurement of Super-K has already disfavored certain scenarios, i.e. 
Model 1and Model 2, P3.

Future experiment efforts from Hyper-K or DUNE may discover this Near-GeV 
structure. 

 



CP violating mode of the stoponium decay into Zh

Lepton Number Violation and Majorana Heavy Neutrino at Colliders

Dark sector at GeV region to be probed by the underground scintillation.

SUMMARY
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