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Split mass distribution at 0.55 GeV 

to include or exclude Ks mass



Ks Mass

Small section just below Ks 

mass with good separation



Higher mass regieme good 

for removing many 

background events

Low mass models (B/E) have 

peaks at Dark Pion Mass

Higher mass models (A, C and D) 

have areas above the background, 

but no area where all models are 

above background



some separation in this 

section



Eliminate Ks Mass: 

secVtx_mass > 0.55 GeV

Improve separation, 

reduce spike at 0





Small area where the models 

are above background



Ks mass exclusion doesn't 

improve much (other cuts 

have similar effect)





Low r region shows some 

separation



Applying Ks Mass cut 

(secVtx_mass > 0.55 GeV) 

shrinks separation window



Applying the low mass cut 

(secVtx_mass < 0.55 GeV) increases 

the size of the window, but reduces 

low mass model (E)





Good separation with n > 3



Small angle region has 

some separation





SUGGESTED CUTS

 Ks exclusion Cut: mass > 0.55 [GeV]

 Low mass window: 0.3 [GeV] < mass < 0.45 [GeV]

 |η| < 1

 Better results with Ks exclusion

 6 [GeV] < 𝑝𝑇 < 22 [GeV]

 6 [mm] < r < 22 [mm] (without other cuts)

 14 [mm] < r < 22 [mm] (with Ks mass cut)

 Number of secondary vertices > 3

 0.8 < 𝜃𝑜𝑝𝑒𝑛 < 0.95

 All cases involve mediator mass 1400 [GeV]

 Plots for 1000 [GeV] mediator mass are very 
similar

 Still need to investigate 600 [GeV] mediator mass

 Still need to investigate Jet (dark/qcd) matched 
variables


