Analysis of bb-sample

Files used: 

Directory:

/tmp_root/722/lnc_1/evansde/Monte_Carlo/B_samples_p08.04.00/d0reco/

Files: 

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_1

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_2

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_3

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_4

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_5

reco.sim.d0g.bbbar_incl_singlemuon_250_evts_set_1_6

Inclusive bbbar samples.

Number of events:

835

Cuts:

· PT of b-quark  > 6 GeV

· At least one muon with PT > 3 GeV present in the event, not necessarily coming from the decay of a b-quark

Analysis programs

bc_muTagreco/bin/MCAnalyze, bc_muTagreco/bin/MuonAnalyze, bc_muTagreco/bin/JetAxisAnalyze, bcjet_analyze/bin/bcJetAnalyze_x

ROOT ntuples

Directory:

/home/opeters/nik2/v40/

Files:

bcjetanalyze_bbbar_835.root

jetaxisanalyze_bbbar_mccone030507_835.root

mcanalyze_bbbar_835.root

muonanalyze_bbbar_835.root

Macros used:

bc_muTagreco/macros/*.C

Some numbers:

	Description
	Number

	Total number of b-quarks
	1682 (expected 2*835 = 1670)

	Total number of MC muons
	3866

	Number of MC muons with PT > 1.5
	980

	Number of muons from b-quark decay
	1043

	Number of reconstructed muons (no cut)
	928

	Muon reconstruction efficiency with respect to all MC muons (no cut)
	24%

	Muon reconstruction efficiency with respect to MC muons with PT > 1.5 (no cut)
	95%

	Muon reconstruction resolution

MC-μ PT > 1.5
	26%

	Muon reconstruction efficiency

MC-μ PT > 1.5

(R(μreco, μMC) < 0.01
	66%

	Muon reconstruction resolution

MC-μ PT > 1.5

(R(μreco, μMC) < 0.01
	4.3%

	Muon reconstruction efficiency

MC-μ PT > 1.5

#segments on μreco > 0
	85%

	Muon reconstruction resolution

MC-μ PT > 1.5

#segments on μreco > 0
	26%

	Muon reconstruction efficiency

MC-μ PT > 1.5

#segments on μreco > 1
	47%

	Muon reconstruction resolution

MC-μ PT > 1.5

#segments on μreco > 1
	21%


Conclusions:

· There are 12 more b-quarks present in the file than can be naively expected; these are probably coming from gluon splitting. This is a small effect (12/1682 ( 0.7%)

· Almost all MC muons coming from a b-quark are within a 0.7 cone of the b-quark

· The reconstructed muon resolution improves greatly if one only looks at ‘good’ muons, which are reconstructed muons which are confirmed by a MC muon within a 0.01 cone. This means that most of the reconstructed muons in the local system are mismatched with the wrong global track. 

· To suppress the non-gaussian tails in the distribution one can require the reconstructed muon to have at least one segment. This lowers the reconstruction efficiency, but improves the resolution. The 21% resolution quoted is not a real good number to quote; the distribution is not gaussian. The width of the peak between –0.2 and 0.2 is around 0.04. 

MCAnalyze
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Momentum distribution of the b-quarks. 
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The left-top plot shows the momentum distributions for all muons. The bump at 3 GeV is caused by the cut that is laid upon the muons in the MC generation. The right-top plot shows the distribution for muons coming from direct b-decay, the left-bottom plot shows the distribution for muons coming from direct c-decay, and the right bottom plot shows the distribution for muons coming from cascade b-decay. The muons that are not coming from b-quarks are primarily produced by π/K decay. 

Almost all of the muons have a (R separation to the b-quark that is smaller than 0.7. 
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MuonAnalyze
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PT resolution for reconstructed muons. The top-left plot shows the distribution with no cuts applied; the top-right plot shows the distribution for muons which have been matched with a MC muon within a cone of (R < 0.01. The bottom left plot shows the distribution for reconstructed muons, with the muons having more than one segments reconstructed. The bottom right plot shows the same, with the muons having more than 1 segment reconstructed.

Jet Axis
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(R between jet and b-quark. The left plot shows parton jets, reconstructed with the 0.7 cone algorithm. The right plot shows the same distribution, but for parton jets of which the b-quark is decaying to a muon.
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(R between jet and b-quark, for reconstructed jets (0.7 cone algorithm). The right plot shows the distribution for jets in which the b-quark decays to a muon.
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Jet Energy

Ratio of jet energy over the b-quark energy, for parton jets reconstructed with a 0.7 cone algorithm. The right plot shows the distribution for parton jets in which the b-quark decays to a muon 

Ratio of jet energy over the b-quark energy for reconstructed jets (0.7 cone algorithm). The right plot shows the same distribution for reconstructed jets in which the b-quark decays to a muon
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MC Ptrel
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MC P/E
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bcjet_analyze
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Efficiency for tagging b-jets, as a function of Ejet and Pμ. 
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