Muon B-tagger

Algorithm

The muon tagger for b jets currently uses two inputs: the reconstructed jets and the reconstructed muons. It uses properties of both physical objects to determine whether the jet is generated by a b quark or not. 

The current algorithm uses two properties: the radial distance of the muon versus the jet (R = √((η2 + ((2) and the inverse transverse momentum ( 1/PT ) of the muon, in the following combination:

A muon is tagged when 

(R < (Rmax *( 1 – PTmax / PT )







[1]

where (Rmax and PTmax are tuning parameters which can be set in the RCP file of the package (muTagAlg.rcp). The algorithm itself looks at the muon closest to the jet, and uses that muon to tag the jet. 

Running the b tagger

To run the b tagger, look at the file: bcjetreco/rcp/bcJetReco.rcp in which all the different tagging algorithms can be turned on and off. Make sure that the integer muTagAlg equals 1, not zero. Also, make sure the event contains the MuonParticleChunk. If not, it has to be generated by running the muonid package (which depends on output of the muo_particlereco, muo_segmentreco, muo_hitreco and muo_unpdata packages, which also might have to be run).

The result of the muon tagger is written into the bcJet, which is stored in the bcJetChunk. The following variables are written:

· muTagged -  if the jet is tagged as a b jet, 0 if not

· mu_p4vec – the  4-vector of the muon used to tag the jet

· mu_dR  - the (R separation between the jet and the muon

· mu_edR – the error on the (R separation

· mu_dz – the (z separation between the muon and the jet (in the current version, this variable is put to –1)

· mu_edz – the error on the (z separation between the muon and the jet (in the current version, this variable is put to –1)

· mu_nseg – the number of segments in the muon system making up the muon track

· mu_chisq – the χ2 of the muon track

RCP parameters

The muon tagger is steered by the bcjet_tagalgs/rcp/muTagAlg.rcp RCP file. This RCP file contains the following parameters:

string RcpType                = "AlgParam" 


Needed for the bcjetreco package. DO NOT CHANGE

double muon_dr_max = 1.0



The maximum (R separation between the muon and the jet axis, as used in formula [1]

double muon_pt_max = 40

The maximum PT of the muon, as used in formula [1]

int debug = 1

The debuglevel of the algorithm; controls how much output the algorithm will generate. In the current algorithm, anything non-zero will print everything.

