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Non-minimal model-indirect 
detection

Unbiased theoretical justification requires less 
than simplified model.

 One DM candidate?(Dark Sector)
 Single Mediator?
 Single SM Final State For Process?



  

Fermion Portal
Simplest EFT model: 1 operator 1 channel



  

EFT to Simplified Model

S channel vector S channel scalar

t channel scalar: 'fake SUSY'



  

EFT to Simplified Model

S channel vector S channel scalar

t channel scalar: 'fake SUSY'

Gauge invariance?

Supersymmetry
Chiral 
Symmetry 
Breaking



  

Minimal gauge mediation implies equality of squark or slepton masses.   



  

Fermi Dwarf Analysis

Dwarf Spheroidal Galaxies large amount of DM

Low Astrophysical Background

     photon flux

averaged annihilation xsec

photon flux

DM mass                         

                      Photon energy spectrum                        
                   Line of sight integral of DM density            

             



  

Spectrum

DM annihilates to various SM final states each with a characteristic photon spectrum



  

Fermi Analysis combine 15 dwarf's with largest J 
factors,  set 95% c.l. upper bound assuming 
100% annihilation into a single channel,e.g. b's

ArXiv:1503.02641



  

Choose DM mass and annihilation channel

Allow J factor to float with Least Log Likelihood 
cost 

Compare to null hypothesis no DM to set limit on 
upper bound of annihilation xsec in each bin 
with 95%~ LLL 2.71/2

Infer combined xsec limit



  

No spectral Fitting



  



  



  

t-channel
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Fermion Portal
Simplest EFT model: 1 operator 1 channel

Light DM For now consider annihilation to b, and invisible channel

Allow visible total annihilation rate below the thermal rate
Without over-closing the universe

Dividing out by the total rate to define partial rate

get a constraint between the partial annihilation rates

First Fix the Annihilation rate as desired



  

Three Parameters and 1 constraint may be visualized 
                       on 2-D surface as triangle

The partial rates are saturated at the corners of the triangle

(0.6, 0.2,0.2)

(0.33, 0.33,0.33)



  

Pass 8 

.

order 10s GeV min mass bounds even for visible annihilation rates at 30% of thermal rate 



  

EFT bounds



  

Collider Limits



  

D1 operator



  

D9 operator



  

Conclusions

 For popular fermion (and other) portal models 
indirect detection has signif overlap with collider 
constraints especially given EFT limits

 Indirect and collider constraints do not in 
general align for model sets. a more systematic 
effort is needed to totally compare constraints



  

Extra



  

Upper bounds on DM-mediator coupling as a 
Function of mediator mass for vector model with g=1
Compared to EFT

Recall

If m=1/4 M
V

 (3/4M
V

2)2 = 9/16 M
V

4  where EFT predicts M
V

4  
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