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The Outer Tracker Detector

Detector Performance in 2009-2013 

Expectations for 2015-2018 

The LHC operates now at the highest beam energy of 6.5 TeV, colliding bunches every 

25 ns. The spill-over from neighbouring bunch crossings is seen in the Outer Tracker 

drift time distribution, and increases the straw occupancy.
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The Outer Tracker Detector at LHCb
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Aerial view of the Large Hadron Collider

The LHCb detector with a sketch of the subdetectors

The Outer Tracker detector seen from inside the magnet
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If the charged particle traverses the straw within 1.25mm of the wire, the hit is detected 

in 99.3% of the cases. The position of the hit is determined with a precision better than 

200m [1].

The Outer Tracker Detector is a “gaseous straw tube detector”, consisting of 53760 straw 

tubes filled with Ar/CO2/O2. A charged particle ionizes the gas, and the electrons drift to 

the wire (at 1550V). The arrival time of the resulting pulse is detected by the readout 

electronics.

Detector geometry, with 

12 module layers:

Module cross section with 2x64 

straws:

Charged particle traversing the 

straw, ionizes the gas:

The LHCb detector operated at an instantaneous luminosity of 4x1032 cm-2s-1, which 

corresponds to 1.2 overlapping interactions at 50 ns bunch spacing.

Typically 60 long tracks are reconstructed per event, with on average 13% of all straws 

being hit. A long track typically contains 22 OT hits [2]. 

The Outer Tracker detector is constructed with a glue that contains the plastifier

di-isopropyl-naphthalene [4,5]. Due to irradiation, this can form an insulating layer 

on the wire, reducing the pulse height. In the period 2010-2012, the average pulse 

height has not decreased [1,3].
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