SPRG Comments on 1st Draft of the PRL on Top Mass in Lepton+Jets using a ME and in situ JES Calibration (CDF 10198)

Comments from Jeff Appel and Barry Wicklund
General Comments:
This first draft is clearly and concisely written; the latter, no doubt, to fit into the PRL space limits. Unfortunately, too many corners have been cut, leaving some things unexplained. See next comments and the line-by-line comments for examples.
Equation (2) is unlike the usual likelihood equation for signal and background, which usually has a form like

            Sum over events of  log [(1-f_bg) L_sig + f_bg L_bg]
Yet, there is no discussion of the form used, which equates a log to the difference of two logs, which would not relate to the total likelihood being a product of likelihoods. I guess that you have shown that this converges to the answer, but at least one ready was left with a queasy feeling.

You give a plot (Fig. 1) for a calibration of the mass measurement, but give no details about how the calibration is used; not the value (with error) of the slope, or how much the max likelihood mass values get shifted, or if there is an offset at zero (probably irrelevant, this one), etc.

It’s jargon to refer to events as “lepton + jets”, etc.  For a general reader, it would be better to speak of “events with leptons and jets”, at least the first time, and add (lepton+jets) as an definition of the jargon for later use. Such usage appears many places and should be systematically addressed.

There are multiple places where compound adjectives are not connected by hyphens. A systematic search for these should be done and the text should use such phrases as top-quark mass (including in the title), matrix-element method, W-boson mass, Higgs-boson mass, poorly-modeled signal events, Monte-Carlo-simulated events, etc.
In Wikipedia, at least, the name is “quasi-Monte Carlo”, with a lower-case “q”. This appears in several places.  Also, it should probably be “a quasi-Monte Carlo technique”, not “the quasi-Monte Carlo technique”.

The semicolon is overused here.  Several places where two sentences would be clearer than one are suggested in the line-by-line comments.

Line-by-Line Comments:

Abstract:

P 1 Abstract L1: "top-quark mass mt is"

P 1 Abstract L 5: "quasi". See comment above.
P 2 L 10: "is a fundamental parameter"

P 2 L 38 ff:  The description here is confusing, especially "which allows extraction of the JES uncertainty".  I assume what you do is the same as in ref [7], where the explanation is clearer.  You obtain a single Delta JES number for the experiment which is based on the combination of the W mass constraint and the constraint that DeltaJES= 0 +- 1 sigma. Then "we model this uncertainty on an event by event basis" really means " we model the likelihood function for each event as a function of two parameters, the mass mt and the energy scale factor Delta JES". And "the known W boson mass is used to constrain the W->qq decay, which allows extraction of the parameter Delta JES; we can thus …"

Also, “is the estimated fractional systematic uncertainty”

P3 LL 40-41: Suggest “uncertainty. Thus, we can combine events optimally to reduce …”

P3 L44: Save some space by dropping “we require the lepton to be” to have “charged lepton (in this analysis, an electron or muon)”.

P 3 L 49: The use of “trigger” us to use unexplained jargon. Recommend the first time to say on-line

[or “real time”] event selection (trigger). 

This reads a bit awkwardly; suggest "obtained using a trigger on missing transverse energy MET [10] instead of ..."

P 3 L 50: "four"

P 3 L 51: "b jet" (here and elsewhere use "b jet" but "b-jet mass".

P 3 L 58: "… ZZ) and Z+ jets" (no comma)

P 3 L 64: "numbers of" 

Also, it would be better to give an idea of the method for the t tbar measurement, rather than requiring the reader to go to ref. [16] for some idea of what’s involved.

P 4 Table I: The uncertainty on the ttbar signal is rather large. Perhaps this is the theoretical uncertainty on the 7.4 pb input? Does this affect the answer on mt directly, or does the likelihood fit ignore this? The fit seems to just subtract the background likelihood, which presumably is based on the background numbers in Table I, so that leaves the ttbar likelihood with no dependence on the ttbar yield. Suggest you clarify this.
Also, it would be clearer to make the table a little wider so that the columns can be better separated.
Eq. 1: It would be good to say somewhere why the sum is over 24 elements.

P 4 L 72: Is FF just a constant, or does it change event-by-event? It would be better to explain more about this term, even if it is standard terminology for the experts. In what way isn’t FF part of the normalization of the PDF’s?
P 4 L 73: "jet-momentum".  Also, it might help to say “the outgoing quark” to enforce the distinction between partons which may include gluons” and the signal jets which should be, and are assumed to be quarks.
P 4 L 74: "eight".  Also, dPhi does not indicate integration (that’s the integral sign), but is the phase space. Just drop “indicates integration over”.
P4 L 75: “(including necessary Jacobians)” is unneeded since these are part of the phase space, and not something added ad hoc by hand.

P 5 LL 80-81: “correlations. For the PDFs, we use”

P5 L84: “final-state partons”.  Note hyphen for the compound adjective and “partons” for “particles”

P 5 L 87: “taking simulated t tbar …”, and drop later Monte Carlo.

P 5 L 89: “terms. Both are …”
P 5 L 91: “pseudorapidity \eta [10]” to define symbol the first time it is used.

P 5 L 92: "Eq. (1)". It would be good to say somewhere why the sum is over 24 elements.
P 5 L 96: "we model only the transverse momentum ..." How do you model pT(ttbar)? Is there a ref.?

P 5 L 98: “a quasi-Monte Carlo technique”.

P 5 L 105: suggest drop "meaningful".  I think this means that you could have defined a separate (additive) likelihood for the background events, which would not depend on the parameters mt and D JES.  Instead you define a signal likelihood that depends on mt and D JES which you define for all events, and then you subtract the contribution from background events.  If I have this right, it might be worthwhile to spell this out, since usually people adopt the first procedure (I think this had to do with minuit errors).

P 6 L 109: "Eq. (1)"
P 6 L 118: Having Fig. 2 is useful; but, say why you chose the value 10.
P 6 L 127: as above, "b tag"

P 6 L 135: "fixing the value of D JES to its maximum likelihood value."  ("peak value" is ambiguous to me, as it could mean you picked a largest possible value of D JES). 

P 6 Figure 1: "output mt" (lower case)

P 6 L 140:  Suggest you add a comment that by making this cut you do not introduce a bias on mt, having verified this by MC.

P 6 Fig. 2: We are used to this shape (cf. ref 7 Fig 3), but now I do not understand it. It says that on average if you increase D JES (DJES>0), then the allowed mt range shifts lower, and if you decrease DJES (DJES<0), the mt range shifts higher. Naively if I increase DJES (DJES>0), as compared with the default (DJES==0), that means I increase the jet energies as compared with the default scale, and so I would expect mtop to increase, not decrease.

P 8 LL 145-146: Given the the JES uncertainty is determined in-situ, what are the components with a different p_T and eta dependence, and different from what?

P 8 L 156: "in a sample with 5.6 fb-1 of integrated luminosity"

P 8 L 159:  Drop “total” as unneeded.

Use current acknowledgements paragraph (the Korean entry here is old).

P 8 Table II:  Recommend titles “List of systematic uncertainties” and “Systematic Uncertainties”.

Also, "Lepton $p_T$" (lower case p). Also suggest title "systematic uncertainties on mt"

P 9 L 173:  use "ibid"

P 10 L 181: "Nucl. Instrum."

P 10 LL 185 and 187.  The axis with respect to which the polar angle is defined is never stated, and the coordinates x-y are not defined. Suggest “the polar angle with respect to the proton direction (z axis)” as a solution to both problems.

P 10 L 186:  This equation is wrong.  MET is a scalar (no top arrow) and has no minus sign. Thus, drop the arrow and the minus sign.

P 10 L 199: Use Phys. Rev. format for book reference (see Phys. Rev. Style Guide, Table I, (i) Books).

