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●      Search focused on two BSM scenarios: 
○ hb → 𝛟X where 𝛟 is a LLP decaying to  𝛍+𝛍-. 
○ H → ZDZD  where ZD is a LLP decaying to 𝛍+𝛍-. 

● An inclusive search instead of focusing on exclusive B 
decay channels (e.g B+ → 𝛟 K+ ) to maximize signal  
acceptance.

● Higly granular trackers and robust muon system.
● Two level trigger system designed to manage high rate.

             
                                                   

● Scouting muon trigger: 2 muons with low kinematic 
thresholds pT(𝛍) > 3 GeV and no prompt requirement. 
Event rate is increased and the event size is reduced (4 
kHz x 7 kB) to keeping minimal information.

● Enable access to ultra low mass (>2m[𝛍]) and 
long-lived dimuons.

                                                              
● Events with 2 good muons  and 1 associated displaced vertex (SV) 

are selected. (2nd pair if 4𝛍 final state)

● Events categorized into 36 bins of transverse displacement (lxy), 
dimuon pT and isolation. (maximize sensitivity)
○ lxy: [0, 0.2, 1, 2.4, 3.1, 7, 11] cm on tracker geometry.
○ pT: [0, 25, ∞]
○ Iso: 2 iso. 𝛍, 1 iso. 𝛍, 0 iso. 𝛍 

● A simultaneous fit is performed in all event categories to look for 
a narrow resonant peak over the background continuum.

                                   
● Fake vertices from accidental crossings of cosmic muons,
     QCD multijet events, cascade B decays.
○ Δϕ (𝛍𝛍, SV) < 0.02 and Δϕ (𝛍,𝛍) < 2.8

● Fake vertices from overlapping PU tracks.
○ log10(Δη / Δϕ ) < 1.25.

● Fake vertices from material interaction.
○ Distance of SV from pixel module > 0.05 cm

● Prompt muons. 
○ |dxy/σxy| > 2 and |dxy/(lxy.m𝛍𝛍/pT𝛍𝛍)| > 0.1

● SM dimuon resonances. (are masked)
                       Fitting Strategy

● Bkg. Shape: Bernstein and Exponential forms.
● Fit window: ±5 𝜎 about the mass hypothesis. 
○ 𝜎 ~ 1.1% of mass and signal shape: dCB+Gaus
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                                               Upper limits at 95% CL on BR(H → ZDZD) 

                                  Upper limits at 95% CL on BR(hb → 𝛟X). BR(𝛟 → 𝛍𝛍) 

                                                                       CMS vs LHCb

  

● Model independent upper limits on number of events 
provided in 20 non-exclusive aggregate regions 
along-with trigger efficiency and selection efficiency 
maps to facilitate reinterpretation [hepdata]  

● Projected reach at 
HL-LHC with 
displaced tracking
capability at 
L1 trigger [1]
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