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3 BSM scenarios 

• SM-like Higgs boson was discovered in 2012 
indicated that SM is very successful.

• Seeking BSM failed is possibly due to 

(1) no BSM at all, 

(2) the energy scale of BSM is too high to be 
probed at current experiment and 

(3) the energy scale of BSM is not high but the 
new sector interacts very weakly with SM sector.



Scenario 1: no BSM at all 

• This scenario is quite strange provided that 
the SM-like Higgs boson has been discovered 
and one faces fine-tuning issue, at the same 
time one is still puzzled by many mysteries, for 
example the flavor problem, the origin of CP 
violation, dark matter etc.



Scenario 2: the energy scale of BSM is 
too high 

• This scenario is commonly believed and the 
search for the next scale is the main goal of LHC 
and other high energy frontier facilities. One 
drawback is that no one knows where the next 
scale is, provided that the consistence among SM 
predictions and the past measurements. 

• For one hand HIEPAF can probe the even higher 
energy scale than that of at LHC, though indirectly, 
for the other hand it can cross-check the BSM if it 
is discovered at the LHC and other high energy 
frontier facilities.



Scenario 3:  light new sector interacts 
very weakly with SM

• HIEPAF and alike  the best place  to study the 
new sector. 

• In fact in order to explain why the BSM is so 
weakly interacting with SM sector, new higher 
scale is likely to be introduced. In this sense, 
even higher energy collider might be needed 
in order to fully explore the whole scenario.



Current status of BSM@Low Energy

• Snowmass2013 （arXiv:1401.6075, more than 
1000 US particle physicist involved）: 9 topics





Snowmass-2013: Intensity Frontier

• Neutrino （mass hierarchy, CPV）
• …

• New light, weakly coupled particles appear in 
many theoretical models, especially those of the 
cosmic dark matter. Some searches for these 
particles are feasible with intense beams and 
comparatively modest detectors at existing 
facilities. The Snowmass studies identified a 
rich, diverse, and low-cost program with a 
potential for high-impact discoveries, 
illustrating the importance of modest-scale 
experiments to complement large-scale efforts.





3 BSM motivations



1: Forbidden and rare decays

• Whether are the baryon and lepton numbers 
strictly conserved? Big question!

• Rare FCNC processes for quark and lepton 
sectors. Any deviations? D-meson and tau as 
the main objects?!



2. (New) CP violation, especially CPV in 
lepton sector

• Well motivated by accounting for matter-
dominant Universe

• CPV of D-meson 

• CPV of Tau Lepton in decay and production 
processes

• For the first time, CPV may be discovered in 
lepton sector or severely constrained. Similar 
goal for neutrino-program.



3: Weakly interacting light particle



Kinetic mixing





Perspectives

• Scenario 1: No BSM, dead end?

• Scenario 2: New Physics at higher energy. 
Possible experiment roadmap: discovery/hints 
by LHC/CEPC/ILC -> 100 TeV collider

• Scenario 3: New physics at low and possible 
higher energy beyond LHC reach.                                                          
Possible experiment roadmap: discovery/hints 
by high intensity facilities  -> 100 TeV collider



Conclusions:

3 BSM motivations for HIEPAF

1. Forbidden and rare decays

2. CP violation, especially CPV in lepton sector

3. Weakly interacting light particle

LHC input was important and will be crucial!

Your contributions are warmly welcome!


