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● Hit rates
● Occupancy
● Aging



The LHCb Outer Tracker story..

● 2004: start construction

● 2005: end construction

● 2008: installation in LHCb (2010-12, 
2015-18)

● 2018: end of operation

● 2023: shipment to GSI, Darmstadt

Final parameters



F type = 4.85m length
S type = 2.5m length

14 F/module
8 S/module

256 straws/module
Total 53760 straws



Hit rates in LHCb in Run2

At the central region:
(LHCb) 0.32 x 30MHz = 9.5 MHz/straw 

At the sides:
(LHCb) 0.1 x 30MHz = 3 MHz/straw

P. d'Argent et al 2017 JINST 12 P11016

0.32 hits/straw/event

0.10 hits/straw/event

● pp collsions (COM energy 1.38 TeV)



Occupancy in LHCb 

~ 3-15% in OT

LHCb Run 1 (2009)

pp 7 TeV





Aging status of the LHCb OT

● The culprit : Glue sample shows outgassing
● Solution : adding 1.5% Oxygen prevents deposits, 

(formation of O3) …..some chemistry involved

Summary:
● High hit efficiency (>99%) 
● Handled 10 MHz rates/straw
● Good resolution (~200 µm)
● No irradiation effects observed (~0.4 C/cm 

in hottest region)

https://indico.cern.ch/event/1237829/contributions/5609613/attachments/2746316/4778770/OT_Performance-final.pdf

LHCb-CONF-2009-019



Picture LHCb OT (Dec 2024)



backup





Occupancy and hits
On average about 7000 straws per event are hit corresponding to an occupancy of 
about 13%, of which about 2/3 are caused by particles created in secondary 
interactions, and about 1/3 are caused by particles coming from the primary 
interaction.

The probability that a charged particle leaves a hit when traversing the straw close 
to the wire (r < 1.25 mm) is about 99.2%. The small gap between two straws (∼ 
0.35 mm) leads to an inefficiency of about 6.7%, and therefore typically 22 OT hits 
are expected for a charged particle traversing the entire OT detector, containing 
24 monolayers

https://cds.cern.ch/record/1635371/files/LHCb-PROC-2013-080.pdf

● 30 noise hits per event 
● 8 dead channels out of 53760 straws



first beam collisions, run 062558



Occupancy overall OT

 P. d'Argent et al 2017 JINST 12 P11016



Occupancy in LHCb OT

P. d'Argent et al 2017 JINST 12 P11016



https://cds.cern.ch/record/1635371/files/LHCb-PROC-2013-080.pdf

20hits/track60 tracks/event

1200 hits per event in OT



(Taken from LHCb group meetings)


