Summary of talk with Arthur Maciel about PTrel as discriminating variable

Date: November 17, 2000

Having the results on the PTRel of a μ versus the jet axis (see fig. 1 on the following page), I talked to Arthur about how to use the PTRel variable to discriminate jets. The figure gave rise to a couple of points:

1. What exactly is the background? What is the decay channel for these muons?

2. Instead of using the jet axis as direction, use the direction of muon + jet. In the current plot, this does not change anything, for the direction of the (mc) b quark is taken.

3. Smearing will change this plot. We have to look at the same plot, but now smeared to see how good a discriminating variable this will be. 

The information in this plot can be used in two ways in discriminating b jets. The first way is to add all entries ( b jet, c jet and background ) in one graph and normalize. Then, the normalized distribution of b muons gives a handle on the efficiency of finding b jets. The normalized distribution of c muons and background muons gives a handle on the purity. Thus, using it this way, we can determine the ‘b-ness’ of a certain jet. But we cannot say whether a jet is a b jet or not. The second way is to use a cut, in this case around PTRel = 0.7 GeV. (This cut should be made on reconstructed variables). This enables use to say of a single jet if it is a b jet or not, but it has the problem that it introduces a big kinematical bias. This might not pose a problem when we deal with two jets in which we are reconstructing a mass (say, Z → b bbar ), but it does for regular jet tagging.

In the region below PTRel = 0.7, we will have to use other kinematical variables to determine whether the muon is coming from a b decay. We might be able to use the production vertex of the muon for this. 

Another interesting variable to look at is the fragmentation, denoted by ‘z’. This is the longitudinal component of the muon momentum relative to the (jet + muon) direction.
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Figure 1: the PTRel distributions for muons coming from b quarks (brown histogram), muons coming from c quarks (blue histogram) and muons coming from background (purple histogram). The information in this plot is based on true Monte Carlo information; no reconstructed muons and no reconstructed jets. 


