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1. INTRODUCTION



LHC (Large Hadron Collider) is the world’s largest and most powerful particle accelerator.
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Side view of LHCb detector

LHCb (Large Hadron Collider beauty) 

is one of the four main experiments 

located at LHC.

It is focused on the study of the decay 

of light particles, for example those 

containing b quarks. 

Most of them decay in the forward 

direction → forward design.
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Side view of LHCb detector

Subdetectors:

- VELO

- RICHs

- Trackers

- ECAL

- HCAL

- Muon Chambers
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Most of LHCb analysis use only long tracks.

But long-lived particles can decay after VELO. 

Use Downstream tracks could mean gain a lot

of statistics (176 %).

A Downstream muon Trigger is needed.



16

Benás DOWNSTREAM TRACKS            ALEXANDRE BREA RODRÍGUEZ

06/09/2018

2. DOWNSTREAM TRACKS STUDY



17

Benás Downtream Tracks Study ALEXANDRE BREA RODRÍGUEZ

06/09/2018

Table 1: Main daughters asociated to Downstream tracks

Table 2: Main mothers asociated to Downstream tracks

Benchmark
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- Shape related to VELO stations.

- Higher efficiency in the Upgrade.

LONG DOWN
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LONG (Upgrade MC)

LONG (2012 MC) DOWN (2012 MC)

DOWN (Upgrade MC)
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Better Mass Resolution in the Long case (Factor 0.6)

Better Mass Resolution in the Upgrade in both (Factor 0.9)

Table 3: Mass resolution in the different cases in MeV/c2.
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Worse vertex resolution in Downstream case.
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3. DOWNSTREAM MUONS TRIGGER
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- A lot of interesting final states contain downstream muons.

- Use only T-Stations for the tracking is very time consuming, due the T-

Stations high occupancy.

- We will start with a standalone reconstruction of the muons in order to filter

the T-stations hits that we want.
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We need to take into account the high number of muons that don’t reached last station (M4). 
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Ghost: We call Ghost those candidates that verify the selection criteria, but are not

muons actually.
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Table 4: Some values for the efficiency and the ghost average.
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General Efficiency reach 62.6 %

Efficiency imposing pT > 2500 MeV/c 

reach 89 %

Rejection is the number of filtered hits on

the T-stations.

For low σ values we have high Rejection

values, but low efficiency.
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4. CONCLUSIONS
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- In the Downstream tracks study, we saw thath most common particles

related to it are      mesons as mothers and pions as daughters. 

- Benchmark:  

- The reconstruction efficiency for this channel is higher than 10% using

downstream tracks for decays in the interval between 800 and 1000 mm on the

z direction. This value is even higher in Upgrade conditions.

- The pions IP confirm a worse vertex resolution in the Down case. 

Comparing the width of the reconstructed mass distribution we observe a 

worse mass resolution in the Downstream case.
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- The efficiency reconstructing using Dowstream tracks with the explained

strategy (starting with the 2 last hits) overcome 80 %  in the general case and

96 % for transverse momenta > 2500 MeV/c. 

- The efficiency finding hits in the T-stations next to the muons trajectory

increases with σ until reaching 62.6% in the general case and 89% for 

pT>2500 MeV/c.

- Taking into accout that the Rejection values for high σs are low, we should

search a intemediate value, obtaining a high efficiency filtering a high number

of hits.

- For transverse momenta > 2500 MeV/c we can obtain a efficiency of 80 % 

filtering 93% of the hits in the T-stations and solving the biggest

challenge to the functionally of the Trigger.  
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Thank you for your attention!




