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Plot	
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Other	
  Constraints	
  
•  Indirect	
  detec0on:	
  No	
  constraint	
  on	
  SS	
  and	
  SP	
  cases	
  due	
  
to	
  v2	
  suppression,	
  but	
  mx	
  <	
  30	
  GeV	
  of	
  PS	
  and	
  PP	
  cases	
  	
  is	
  
disfavored	
  by	
  Fermi-­‐LAT.	
  

•  Di-­‐photon	
  search:	
  This	
  loop	
  effect	
  is	
  too	
  small	
  in	
  our	
  
uniform	
  coupling	
  case.	
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λ χ ,λ f >1⇒ΓY > mY

λ χ ,λ f < 0.3⇒ΓY < 0.1mY
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Conclusions	
  
•  Fermionic	
  DM	
  couple	
  universally	
  to	
  the	
  SM	
  quarks	
  through	
  
scalar	
  par0cle	
  Y	
  with	
  scalar	
  or	
  pseudo-­‐scalar	
  coupling.	
  

•  Viable	
  mass	
  domain	
  (mχ,	
  mY)	
  is	
  small	
  for	
  SS,	
  SP	
  cases	
  but	
  is	
  
large	
  for	
  PS,	
  and	
  PP	
  cases.	
  

•  Direct	
  detec0on	
  favors	
  DM	
  pseudo-­‐scalar	
  coupling	
  case	
  due	
  
to	
  velocity	
  suppression.	
  

•  Mono-­‐jet	
  further	
  constrain	
  PS	
  and	
  PP	
  further.	
  Di-­‐jet	
  further	
  
constrain	
  all	
  cases.	
  	
  

•  DM	
  may	
  be	
  near	
  if	
  Y	
  found.	
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