COMMENTS to the 1st PRL draft, F/B asymmetry in t-tbar dilepton events, CDF 10750 (two columns PRL format)
 Peter Renton, Jonathan Rosner and Giorgiob, January 31, 2012 
GENERAL COMMENT
Overall the paper needs some improvements in the style and English. We suggest the literary godparent does this for the preparation of draft 2.
The introduction needs some improvement to satisfy the requirements for PRL. It should be understandable to a general physics reader.

There is no conclusion. Please state in the conclusion how well the results agree with the SM and to what CL the SM is not compatible with the result, quoting e.g. number of sigmas or p-values (see comment in the line-by-line section, line 302).
Please quote all number to two figures of significance.

A number of delicate points should be treated more carefully. A particular cut used to simulate the background from data events can be questioned (line 145). The process adopted for correcting the asymmetry dependence on Δyt-tbar (page 4, lines 228 to 236) should be explained and justified.
One editing recommendation: Don't hyphenate "misidentify" or "pseudorapidity"
LINE BY LINE
Title:

Line 2. "..in top-quark pair production..."
Page 1
Line 7. (also line 49). Suggest "in t-tbar production" 

Line 8."from data corresponding to an integrated luminosity of 5.1 fb-1"
Lines 9, 10. It doesn't seem very useful to quote the uncorrected asymmetry in the abstract. What is the point?
Line 16, and the following. Please define clearly the quantity A_FB which you are measuring and indicate why it is important to measure it. Also please give the full decay chain you are searching for.

Line 18. "large missing transverse energy" is not a "decay product". Please rephrase.

Lines 20, 21. Suggest "in the lepton + jets channel (single lepton)"
Line 27. Suggest "about 85%" - there are large uncertainties on this value.

Line 29. "for a non-zero forward-backward asymmetry"

Line 31. "small, but non-zero,"
Lines 31 to 36. It would be better to first give the leading-order result, then the NLO result.
Lines 38 to 42. Please explain to the reader where this asymmetry comes from in NLO, i.e. what physics effects. You mention "electroweak contribution", but to what? Please make clearer which processes are involved.
On line 39, you should quote an uncertainty on this 6%, else it does not make sense to compare the measured value to it. Also, is this value over the full solid angle or just for the CDF detector?

On line 40, "or" => "and"  
Line 51. Suggest "select" rather than "isolate"
Line 56. The sign of the rapidity is not defined - please do so. The statement on lines 58 to 60 is not self-evident. "therefore" on line 59 is too strong in this context. Suggest a reference or more explanation. Consider quoting a formula.
Line 66. The name “Collider Detector Facility” has been abandoned since a long time in favor of “Collider Detector at Fermilab”. One should avoid resuming it now. Please add "at the Fermilab Tevatron at √s = 1.96 TeV".
Line 74. "to have two oppositely-charged"

Line 78. please make clear whether you include the tau contribution as part of the signal or as a background

Line 79. η should be defined
Line 80. The track is not required for forward electrons

Line 82. Et should be defined. The sentence on line 81 would define E. Transverse energy is defined only later on line 94.
Line 84. The transverse momentum pt should be defined

Line 85. "a small amount of minimum ionizing energy" is poorly constructed. Better to say “deposits in the calorimeters compatible with a minimum ionizing particle”.
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Line 93. Δφ should be defined

Lines 105, 106. You should define "Drell-Yan" before using "DY". Suggest “…such as electron, muon, tau pairs produce by the electroweak Z/γ* coupling of primary quarks (Drell-Yan process, DY), diboson…” 
Line 107. Suggest “…associated to a photon confused as a jet (Wγ), …”

Lines 109, 110. Suggest ‘…by a mixture of simulations and…”

Line 110. Suggest deleting “event generator”

Line 111. "Monte Carlo (MC) simulated event samples…"

Line 116. Suggest defining what GEANT  is, and adding a reference.

Line 127. Suggest “event rate” rather than “cross section”. 
Lines 127, 129. Suggest “t-tbar cross section”

Table I. Please make clear in the text how the 6% luminosity uncertainty enters these background predictions

It would be useful to give the numbers of events in the individual e-e, mu-mu and e-mu categories. Further, it would be useful to give the number of same sign leptons passing all other selection criteria.

Line 131. Suggest “after the”

Line 134. Please justify the assertion "On average...." 

Line 137. Δy should be defined. Note that "therefore .... of  0.595 +- 0.003…" does not follow directly. Please rephrase
Lines 142-143. "background-dominated" 
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Line 145. Dropping the |∆zl| cut introduces a possible contribution by multiple event overlap. It does not seem to address the physical background to be simulated.

Line 160. “lepton selection as the t-tbar”
Line 170. “there is no significant bias…”

Line 176. Suggest “This is suggestive of a larger than expected…”. This sentence is incomplete. You should also specify what physics is in the expectation.
Line 182. “…by assuming the known value of the top-quark mass,...”

Line 185. Suggest comma before "and"

Line 187. "assumed, an additional two constraints…i.e.,"

Line 188. In the M2W constraint, “=”, not “-“. Comma before “and”. The words “and its charge conjugation” should be dropped.
Line 190. "an additional two constraints, i.e.," 

Line 192. "solutions for the neutrino momenta"
Line 202. Please assign as number to the likelihood formula. Suggest adding a comment to explain that also the b-bar ambiguity is taken properly into account.
Line 205. Suggest “We show” rather than “we confirm”, and delete "the".
Lines 209-211. Suggest defining clearly how a FB function and its uncertainty are calculated.

Line 211. please specify what physics is included in the PYTHIA prediction

Line 212. and 218, 219. The slightly negative expected asymmetries in the SM come to a surprise. On page 1, lines 30 to 42, a positive charge asymmetry was mentioned (or implied). Why does this happen? 
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Fig 4 caption. Please specify the amount of underflow and overflow
Line 226. "to the true"

Lines 228 and the following. The correction procedure should be better explained. One can use simulations to convolute cross sections with parton structure functions to derive ycm as a function of ylab for each top quark and find that there is a stronger y – as well as ∆y - dependence of the asymmetry in the primary scattering process than in the data sample. However, using the same ∆y symbol for the data sample and for the underlying production process is confusing, since the rapidity difference is an invariant for longitudinal boost.
The assumed α dependence is by no means obvious and should also be justified.
Line 232. "and the corrected"
Line 234. "Using this relation"
Line 240. “within its uncertainty”
Line 242. "amounts"

Line 252. Please make clearer why you use "46 different PDF sets" and give a reference to the method used

Lines 254, 255. "due to detector effects", and delete "the" before "track". Suggest adding an explanation on which bias from track reconstruction you are considering.

Table II. Please give all these numbers (also in the text) to three decimal places
Line 263. Is the single lepton measurement over the same rapidity range as this measurement? Also please state somewhere to what extent you expect AFB to be dependent on the rapidity range used, and how this correction is made.

Lines 269, 270.  Space before (...)
Lines 270, 271. Suggest “for the data analyzed in this paper”, rather than ‘for the results in this letter. 
Lines 291, 292. Suggest “…in the dilepton channel in proton-antiproton collisions corresponding to an integrated luminosity of 5.1 fb-1"
Line 302. Please discuss the compatibility of the result with the SM, quoting e.g. number of sigmas or p-value.
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References should be put in standard form (bold face only for volume numbers, not letters).  Spaces are needed in several places. 
Lines 335, 336. Might add to Ref. [8] "Q.-H. Cao {\it et al.}, Phys.\ Rev.\ D {\bf 81}, 114004 (2010)." 

