
Higgs Properties at A γγ Collider 
 

Xiao-Gang He 
 

SJTU/NCTS 
 

Windows on the Universe, 12-17/8/2013, Quy-Nhon, Vietnam 
 

arXiv: 1302,6302 (with Siao-Fong Li, Hsiu-Hsien Lin) 
 arXiv:1211.5528 (with Gang Guo, Guan-nan Li, Bo Ren, Ya-Juan Zheng) 

 




Higgs h è γγ and γγ è h
LHC has discovered a SM Higgs-like h. h è γγ  has  been 
observed but larger than SM prediction by a factor of 1.65 
(ATLAS), and 1.11(0.78) (CMS)

This process is crucial in identifying h with the SM Higgs.
LHC will have more data, it may have conclusive information 
soon.

Still it is important whatever LHC finds, can be confirmed at 
other facilities.

A γγ collider to produce a on-shell h would be an idea place for 
such a purpose. 

arXiv:1302.6302



A possible way of building a a γγ collider 
  



γγ collision producing a on-shell h 



SM prediction for Higgs h èγγ   



With integrated luminosity 
of 500 fb^{-1}, can have 
about 60 events. 
 
Can confirm LHC h è γγ 
measurement. 



In the SM, Γγz ⁄ Γγγ = 0.7 



An example: A dark matter model with triplet 
arXiv:1212.5528 









Final γ angular distribution determine h spin 
arXiv:1302.6302 

In the γγ CM frame  
In the SM 



An interesting observable 



What if h has spin 2 

Different angular distribution compared with spin 0 



In the lab frame, also different! 



Things under Studying 
Non-resonant background, non-resonant 
contributions 
 
Polarized γγ beams to study more properties 
of h boson, CP property of h… 
 
Other Higgs decay modes, choose a optimal 
mode, best signal/bacgrund ratio, may be h 
to b anti-b. 
 


