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VELO  
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88 silicon sensors 

300 ɛm, n+ n and n on p  
double metal layer 

2048 strips 

 

R ï ű  
rmin=8,2 mm 

pitchmin=40 ɛm Cooled: by evaporative 

CO2 system, 

operating in  vacuum  
 

 

Mobile: opening every fill and centering on the beam with 

self measured vertices 



VELO goals   
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Tracking: 

 Ổ high precision measurement of 

trajectories close to the interaction 

point 

Vertexing: 

 Ổ production and decay vertices of b 

and c hadrons, 

 Ổ accurate measurement of decay 

lifetimes  

Tagging: 

 Ổ impact parameters 

Trigger: 

 Ổ VELOôs input is absolutely vital for 
physics, HLT (high level trigger) relies 

on all listed quantities  

Ổ Hit resolution 4ɛm 

Ổ momentum resolution ȹp/p=0.4%-0.55% 

Ổ PV resolution 13ɛm 

Ổ IP resolution 13ɛm for high 

Ổ transverse momentum tracks 

Proper time resolution ~50 fs 



LHCb VELO irradiation  at 14 TeV   

30th of May 2012  6 20th RD50 Workshop   

VELO operates in an harsh and non uniform 

radiation environment. 

Ổ At the nominal LHC energy VELO 

accumulates maximum of 0.5Ĭ1014 neq/cm2. 

Ổ The detector was designed to sustain 3 

years of nominal data taking. 

Ổ Operational temperature : -8 - 0ÁC 

Fluence per 1fb-1 



Radiation  effects   
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BULK damage due to generation of defects (additional generation and recombination 

centers)  induces: 

   Ổ Change of depletion voltage (cooling)   

   Ổ Increase of leakage current (cooling) ᾛ 

     Ổ Decrease of charge collection efficiency  

SURFACE damage caused by scratches, surface currents in guard rings, edge effects,.. 

  

Leakage current in silicon evolution is a well predicted quantity ï its change is a way to 

track the accumulate fluence.  

The effects are counted for the integrated luminosity of 

1fb-1 and compared with the measured luminosity and 

temperature in LHCb.    



Leakage current measurement  
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Current = Bulk current + Surface current 
 

 

BULK  current: 

  Ổ increases with fluence 

  Ổ exponential dependence on temperature 

  Ổ saturates  in HV (Vdep) 

 

SURFACE: 

  Ổ decreases with fluence 

  Ổ weak temperature dependence 

  Ổ HV dependent 

 

 

In order to follow radiation damage we need to disentangle both of 

them: 

 temperature scans (IT - current ï temperature ) 

 curent ï voltage scans (IV ) 

 

 

LHCb-PUB-2011-020 

LHCb-PUB-2011-021 

Analysis of P.Collins 

and VELO group 



Monitoring radiation damage  
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Available data set: 

 

HV Lumi  [pb -1] 

IV scans (2009) 100 V 0  

IT scans  100-150 V  480, 821, 1000 

IV scans  0 -150- 0 V weekly 

IV scans  

      taken weekly, no beam, results presented in the monitoring software (GUI),  

 

IT scans : 

     temperature ramped up & down in range between -30 and 5ÁC with the step of 2ÁC,  

     HV constant 100 or150V,  

     work on generic analysis software (taken by Krakow group) in progress, 



IT - control screen shots  
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T  I  

time 

time 

2 NTC to monitor temperature on hybrid 


