
𝑨𝝁 𝚿 
DM CAP  (𝒀 = 𝟏  𝑳𝝉= 𝟏) 

NOT gauge-invariant, requires UV-
completion, e.g. Extra-Dimensions 
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13 TeV  
300 fb.−1 

High Lumi 
13 TeV  

3000 𝐟𝐟.−𝟏 𝜴𝑫𝑫𝒉𝟐 
>  𝟎.𝟏𝟏 

8 TeV  
18.8 fb.−1 
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33 Thank you. 
 

 We have studied 4 classes of simplified models, that have 3-point 
interaction with 𝝉-lepton 

 
 We have considered the case for Majorana, real scalar and vector dark 

matter 
 

 Instead of a mediator, these simplified models have a co-annihilation 
partner that has non-zero hypercharge 
 

 The crucial signatures are tracks of long-lived charged particles, these 
searches had not been studied before in the context of simplified 
models of DM 

 
 In the four simplified models we have introduced there are only 3 free 

parameters 
 

 The possible discovery of a long-lived electrically charged  particle 
could provide an insight into the nature of dark matter 
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[Giacchino,  Lopez-Honorez,  Tytgat   2013] 

Indirect Detection 

 Color coding corresponds to parameter    𝑴𝑪𝑪𝑪
𝑴𝑫𝑫

− 𝟏  

 
Blue dots correspond to small mass splitting  
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• To distinguish from muons experimentalists rely on energy loss and the 
time of flight (or bending from magnetic field to infer speed) 
 

• Anomalous charged tracks: Heavier charged particles are slowly 
moving (𝑚 > 100 GeV ⟹ 𝛽 = 𝑣/𝑐 < 0.9) and have large energy loss 
through ionization dE/dx 
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