SPRG COMMENTS TO CDF 10896v2, Aug. 16 one-column version with line numbers
By Jonathan Rosner, Diego Tonelli and giorgiob, Aug. 30, 2012
GENERAL COMMENTS
The paper is a good first draft. Some further work is needed on the text (English is shaky in particular up to mid page 3) before submission to the Journal. The discussion of the systematics on page 7 is a bit confusing, since the text claims that some effects, like "background shape" are minor, but from Table II that seems to be the third largest component. Please check and reconcile numbers in the table with text.    Check latex of “CPT” to preserve proper spacing
LINE-BY-LINE
ABSTRACT.
Line 1. Delete “direct”.
Line 2. Suggest “ ..using -t-tbar candidates reconstructed in the final state with leptons and jets”.
Line 7. "…and it is in agreement…" => "…and is in agreement…"
Last two lines.  Suggest  “…yielding ΔMtop =… , consistent with CPT invariance.”  
PAGE 2.
Line 1. The first statement is rather generic and not rigorously correct. Suggest:  "The fundamental laws of microscopic physics are invariant (delete "an" before "invariant") under….time reversal (CPT) in the framework of Quantum Field Theory.
Line 2.  "parity of space reflection" => "parity" or "space reflection"
Line 3. “constraints”
Line 4. Delete "a" before "CPT"
Line 5, line 6.  Delete "the" before "CPT" (twice), and “In CPT-conserving models…” [hyphen]
Line 7. Suggest “natural decay width” 
Lines 7, 8. “Thus, any mass…CPT.” Repetition, please delete. (Note that one should have written “between a particle and its antiparticle”).
Line 10.  Delete "the" before "direct".
Lines 10, 11. Suggest => "…nearly impossible because the quark hadronization…"

Line 12.  "occur" => "occurs". Suggest =>”...occurs, only the masses of hadrons are observable and give, at best…”
Line 13. => “…of the constituent quark's masses.”
Lines 13 to 17. This sentence is in part a repetition. Suggest “With a lifetime of the order of 10-24 s the top quark decays before hadronizing and a precise measurement of its mass and of difference between the quark and antiquark masses can be made.”
Line 19. Suggest “Such accuracy has allowed…”. Suggest also to shorten  => "…has made it possible to measure the top quark mass to an accuracy of approximately 0.5% [5] and the mass difference (ΔMtop)  between t and tbar quarks to a comparable precision.”
Line 17. Suggest to put "at the Tevatron" at the end  => "...has been collected at the Tevatron p-pbar collider." 
Line 21. “The D0 collaboration…”
Line 22. Suggest adding a reference for "matrix element analyses". Next: “The most recent D0 result, based on a 3.6 fb-1 data sample, reports ΔMtop =….1.9 GeV/c2, in agreement with the SM.”
Line 25. Suggest  =>”. ..deviations. To date, the most precise measurement is performed by the CMS collaboration, ΔMtop =…”
Line 27. “…and of a 5 fb-1 data sample …”
Line 29. Suggest “This paper…” (if this goes to PRD-RC it isn’t a "Letter"). Next, suggest: “…reports on the final CDF measurement of ΔMtop, based on the full Run II data set corresponding to...”
Line 31. "In this measurement" is not necessary.
Line 32. Suggest “…in each data event, and compare its distribution with template…”
PAGE 3.
Line 1. Suggest  “This is an update of a previous measurement ..data [7]. We use a larger data sample and improve…”
Line 4. Suggest putting Ref [11] just  after "better energy resolution" and dropping the following sentence.
Line 8. -->”… one W boson decays…”
Line 14. Suggest putting ref [15] just after 0.4, before the period.
Line15. Suggest  “…, we use an artificial neural network that includes…”

Line 17.  => “These additional informationS improve the resolution on the reconstructed jet variables, resulting in approximately a 10% improvement in statistical precision.”
Lines 23 and 24. Suggest using quotation marks “tight”, “loose”.
Line 27. => “…to exceed 250 GeV. The HT requirement is not applied…”
Line 29. Suggest putting a period after tight jets, and then start with "We denote as "tight sub sample”…".
Lines 30 and 31. Suggest “sample” rather than “one” (twice).
Line 31. "passing the selection" is unnecessary. Next: “This results in five subsamples:…"
PAGE 4.
Table I. Suggest “Total background” in column 1, and in the caption :” …assuming a t-tbar production cross section…”
Line 2. "to the lepton+jets sample" is unnecessary. You only use that sample.
Line 5.  => “…we normalize the number of simulated….”
Line 6. =>”… to estimate the QCD multijet…”
Lines 8, 9. Suggest “…but the number of events is derived from the data sample by subtracting all other contributions, including…” 
Line 12. Does  "special-purpose" need an hyphen?
PAGE 5.
Equation 1. please have all superscripts and subscript in the same font style, either roman or italic. Now are mixed up. Not all symbols in this equation are defined in the text which follows. Please do a systematic definition of all elements.
Line 7. “…where…”. Actually, "dmrecomin” does not appear in Eq. 1.
Line 10. “…the transverse components…”
Line 11. Suggest =>”… we constrain the W boson mass to MW =… and the average of t and tbar masses to Mtop  =….”, so that you can drop the whole sentence starting on line 13 with "MW = 80…".
Line 17. "In this analysis" is unnecessary.
Line 19. Suggest  “…(t or tbar), which is achieved using…


Line 23. “…is different from that of the negative…”
Line 24. “…Δmreco , and to allow using the appropriate distribution in the hadronic-to-leptonic and in the leptonic-to-hadronic mass difference, we divide…” 
Line 27. “Assuming that…” 

PAGE 6.
Line 4. --> 2nd [no italic, no superscript]
Line 8. --> "in 2 GeV/c2 intervals.", and then drop the rest of the sentence which is a repetition of what already said on line 14 of the previous page.
Lines 11, 12. “…of signal and background (“templates”) using…
Lines 12, 13. “…that account for the correlation…” Suggest spending a sentence to explain how this is done.
Line 19. Suggest => “ten subsamples”
Line 20. => 3.000 [APS guideline], and “…for each of eleven equally-spaced…”
Line 21. The whole sentence "The distributions….respectively" is unnecessarily technical and can be just replaced by "The fit estimates and their uncertainties in simulation experiments are unbiased and Gaussian-distributed."
Line 27. Drop plus-minus [“within” is enough], and “…deviation. All systematic…”
Line 30. Suggest =>” To estimate this effect, we select…”
Line 32. =>” …so that the charge of the b quark ..can be determined.”  [one should not switch from passive to active in the same sentence]

PAGE 7.
Table II. => “Higher-order effects”; “Finite Monte Carlo samples” 
Line 3. No hyphen in “pseudoexperiments”
Line 4. “…within their uncertainties.” Allowing for a possible different detector response to b and to b-bar jets is interesting. It would be interesting to know whether a significant effect was found. Please consider adding a sentence on this.
Line 7.  “Higher-order effects are estimated…”
Line 9. “…to account for differences in the simulated average number of interactions per bunch crossing with respect to data.…”
[bookmark: _GoBack]Line 12. "tunes" is jargon. Please try to find something better.
Page 8
Fig. 1 caption: --> “The data are overlaid…”. Is this just overlaid with the pdf assuming Δmreco =0? If so, consider showing the likelihood fit projection instead.
Line 3. It would be better not showing the sum in quadrature here. It is very appropriate giving it in the summary (line 10).
Line 11. Should you also say that we are consistent with determination from other experiments?
Page 9 (References)
Line 19. Can drop “Fermilab-TW-2504-E”. arxiv suffices and is consistent with all others. 

Line 27. Suggest to replace with the 2012 edition

Page 10
Line 8. Missing comma before "Nucl."
Line 24. Missing comma before "J."

