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750GeV Diphoton Excess
• At Moriond conference, CMS and ATLAS reported 

slightly increased significance for diphoton excess, 
3.9sigma by ATLAS, 3.4sigma by CMS. 

• The signal prefers a large width hypothesis, but narrow 
width approximation is also consistent with data.  

• If NWA is the case, low production cross section is 
favored. 

• What are the minimal requirements for the signal?



Production & Decay Channels
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The fact that we could not find the diphoton at 8TeV
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To explain null-result at 8TeV diphoton data, we need about 5 times larger cross section  
at 13 TeV -> no uu or dd

Gluon pdf is dominant at 13TeV.

Franceschini et al. 15`

Considering only gg production seems plausible.



A Minimal Toy Model:Lagrangian

L � m   
c � ysS  

c + h.c.

Let me start with the following Lagrangian,
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1PI Effective Lagrangian of the model
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1PI effective Lagrangian is given by 
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Note that both scalar and pseudo-scalar  
 coupling exist. 

Only gives order of unity differences if 
 is smaller than 1 ⌧



Diphoton Signal of the model
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To obtain diphoton signal

, where 
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(B) Γ = Γγγ+Γgg, α =
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, YQ = 1



Singlet and SM Higgs Mixing
ˆH = H cos ⇠SH + S sin ⇠SH

ˆS = �H sin ⇠SH + S cos ⇠SH

Higgs coupling measurements (CMS, ATLAS) :          < 0.4 (95% CL) 
Electoweak precision tests (m_s = 750GeV) :          < 0.32 (95% CL) 
Constraints in the 750GeV singlet scenario :           < 0.1 Falkowski, Slone, Volansky `15 

Cheung, Ko, Lee, Park, Tseng `15

Singlet to WW, ZZ 
Modified SM Higgs Production & Decay BR

sin ⇠SH

sin ⇠SH

sin ⇠SH

Several constraints  
from experiments



Sources of EDMs

Weinberg Operator Neutron EDM Barr-Zee Diagram



Neutron EDM

Naive Dimensional Analysis or  
QCD sum rule gives Neutron EDM 

Warning!  
Always order of one uncertainty exists!
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Along with diphoton signal region, the size of EDM is almost determined  
by CP angle    and Higgs mixing angle       . 

dn/e ⇠ 3⇥ 10�26cm
Current bound of neutron’s EDM ~ 

↵ ⇠SH



Neutron EDM



Electron EDM
SU(2)-Singlet with S-H mixing Non-Zero SU(2) charge without S-H mixing

Weinberg Operator

Current bound of electron’s EDM ~ 
de/e ⇠ 8.7⇥ 10�29cm

For     < 0.1, this is at least three orders of magnitude  
smaller than current experimental bound. 
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Electron EDM



Composite Model Application

, where is charged under as

After chiral symmetry breaking at        ,                                                           , we obtain  ⇤HC

, where

By rotating Fermion mass matrix as                                          , we get following simple parametrization, 
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Correspondence to toy model



Composite Model Application



Summary
• In the minimal model for diphoton excess, CP violating 

term can arise. 

• In terms of minimal model, the CP angle     of            
can reach current experimental bound. 

• If           is            , then we can obtain electron EDM 
comparable to current experimental bound. 

• Composite model realization is introduced.  

↵

⇠ ⇥ ↵ O(10�3)

O(10�1)



Thank you!


