COMMENTS TO CDF 9976, 1st draft PRD on top mass and cross section
Barry Wicklund and Giorgiob, October 28, 2009
GENERAL COMMENTS
The paper reports a difficult analysis performed with an interesting method and should be praised for achieving a remarkable success. However, one additional source of systematic error should be considered (lines 378, 379) and the systematic due to the presence of signal events in the pre-tag sample and the background normalization on (lines 759-771) seems not well estimated. A variation of the result given by +-1 sigma variations in the normalization of each background should be estimated rather than handling this systematic by fluctuating each point independently as for a statistical uncertainty (lines 767 and 768).  
This draft is reasonably well written, but the English is sometimes rather poor. A revision by an language expert would be welcome. For example, the first paragraph of the introduction could be better phrased and made more convincing. In addition, the many names of variables are a bit confusing.  On page 9, line 580, Mtopcorr, ΔJESCORR are introduced.  However, when the actual data results are presented in Fig. 9, reference is made in the caption to the very first variable obtained from the χ2 fit, Mtrec. Is this variable the "Mtrec " obtained from the fit and then corrected as on line 580? Presumably it is, given the prose in lines 797-800, but if so it would help the reader to use " Mtcorr " rather than "Mtrec ", i.e., be consistent in nomenclature (or state, "from now on we refer to Mtrec as the fit value corrected by...").

It would also be nice to compare the NOUT distributions (fig.2) for the three categories ntag=0, 1, ≥2. It seems like the key to this analysis is that NOUT provides a separation of signal and BG that is independent of the b tagging, so we should be able to see this clearly displayed in the NOUT distributions. As a check, from Fig. 9 bottom, we should see a nice peak in NOUT ≈ 1 for  the  ≥2 tags events. 

LINE BY LINE

Page 1
Line 7. Suggest “sensitive” rather than “related”

Line 13. Suggest “…predicted by the EW symmetry-breaking mechanism adopted in some extensions…”

Line 16. It would be appropriate to mention here the merits of a simultaneous measurement of mass and production cross section. The existing statement misses this point, which is an important figure of merit of this analysis.

Lines 21 to 25. Suggest “…the topology of the final state   resulting from a t-tbar event depends on the hadronic or leptonic decay of the two final state W’s. In this paper…”
Lines 41 and 42. Suggest “Simulations predict that a clear t-tbar signal will thus become visible over background in the selected…”
Line 56. Suggest “…which are used to reconstruct the invariant di-jet invariant mass, MWrec. The JES can be adjusted to make MWrec to reproduce the well known W mass.” 

Line 61. Suggest “…in two separate data samples of events…”

Line 64. Suggest “…and of the jES, to obtain the top mass and JES values which best describe the data”
Lines 66 and 67. Suggest “…to measure the t-tbar production cross section.” (one can avoid mentioning the signal efficiency since here the purpose is only to indicate the strategy of the measurement)

Page 2
lines 83, and 84. Suggest « …describes how Mt and MWrec are reconstructed, while…” 
line 88. Suggest “…the fit to the experimental distributions…”

line 108. Suggest “precision” rather than “coverage”

line 120. Suggest “…with proportional chambers (at large angles) or scintillating strip detectors (in the forward regions), which measure…”
lines 133, 134. Suggest dropping “in their final state”

line 137. Suggest “collected” rather than “selected”

line 174. Suggest dropping “any”
Page 3
Line 185. Suggest “are equal » rather than « correspond”, and dropping “all”
Line 186. Suggest dropping “total”

Lines 197 to 200. Suggest naming this expression as the “Et significance”, as customary.

 Why is Et,miss computed relative to the detector center and not relative to the point of interaction? You mention a line below that a correction is made for the position of the p-pbar interaction point. Does this mean that eventually Et,miss is computed relative to the event vertex? If so, suggest to simply say so.
Line 207. The statement “to avoid overlap between jets” can be questioned. Our cone algorithm deals with clusters that are nearby to each other, and some are merged. Jets are eventually defined such that they do not overlap.

Line 216. Suggest “which handles correctly the”, rather than “including” 
Lines 220, 352, 372, 525, etc. Please give numbers to the formulas
Page 4
Lines 259, 260. You quote the typical secondary vertex resolution. Is not the resolution computed for each vertex and applied as such?

Line 270. Suggest “varying” rather than “moving”

Line 287. Suggest “…and from false tags of…”

Page 5
Line 320. Suggest “probabilities” rather than “rates”

Lines 378, 379. In the SM the top width depends on the 3rd power of the top mass. The dependence is significant enough to change the fitted mass if a constant top width is assumed. This is a source of systematic error which could have been avoided by using the explicit dependence Γ(mtop) in the χ2. If not, one should account for this systematic error.
Page 6
Line 395. Suggest “…allows an independent determination of JES”

Line 405. Suggest “in” rather than “both for”

Line 440. Suggest dropping “both”

Figures 3 and 4. The green contribution should be labeled t-tbar rather than Bkg + t-tbar.

Line 457. Suggest a period after likelihood (not a comma)

Page 7 
Line 477. Suggest quoting also the uncertainty of the efficiencies.
Line 482. “…from events…” is confusing. Suggest dropping these two words.
Lines 494 to 496. Suggest “Obviously, the background templates do not depend on Mtop and, since they are…”
Page 8 
Caption to fig 5. Suggest dropping “but” (twice). Also, suggest quoting in the figure the units (GeV/c2) once only, on the quote appearing first (Mtop = 160 GeV/c2)

Caption to fig. 6. One comment would be in order on the top figure, to stress the importance of the fitted W mass being insensitive to the top mass (may anticipate here that this will be put into numbers in table IV)
Line 517. Suggest omitting the index referring to the two samples (the same on lines 521, 522)

Line 519. Suggest quoting the product of 5 (not 4) likelihoods and present  each of these as equations 1-5 (numbered), so for example line 522 would read  "L_mtop= Product ..." , line 523 would read "L_Mw= Product..." , "L _poiss= ..", "L_Nbkg=...", "L_jes=  ". also, consider rearranging the terms in order to obtain compact expressions. 

Line 536. Suggest dropping “to be”

Lines 526v to 531. The terms are not listed correctly and the entire set of explanations is confusing. The second term is LJES rather than the term constraining the W mass. The term LΔJES quoted on the last line and defined on the following page does not appear in the overall likelihood. Please rearrange and clarify.
Page 9
Figure 7. The uncertainty band on the lower figure is offset.
Line 559. Suggest “with” rather than “by”

Line 576. Surprisingly, numbering of the formulae starts only so late here.
Page 10 
Line 623. Remove comma after “templates”
Line 638. Suggest using normal font for “average”

Page 11

Lines 725 and 726. NLO PDF’s are supposed to be more precise than LO ones. It is not clear how an estimate of the residual uncertainty can be derived from this difference. Are you taking the full NLO – LO difference as the uncertainty? Please explain.
Lines 730 to 738. A problem which was taken into account is mentioned, but no information is given on how this was actually done.
Line 744. Suggest giving a reference to the used codes, where different color reconnection schemes are implemented.

Line 750 “recurring”? What does it mean?

Line 752. No comma after “templates”

Lines 767 and 768. A shape uncertainty cannot be estimated by fluctuating independently the content of each bin. This should be revised.
Line 773. Italic is acceptable here since “a priori” is Latin.

Page 12
Line 781, caption to Table V, and line 482. The expression “quadrature sum” does not sound as correct English.
Caption to fig. 9. Since there are a few points where data do not match expectation perfectly, it would be nice to add a statement that the overall fit is still quite good (as I believe it is) 

Caption to fig. 10. Could the unlikely result obtained hint at underestimated uncertainties entered in the pseudo-experiments ? 

An additional list of line-by-line suggestions follows:

Abstract: "using data corresponding to 2.9 fb-1 of integrated luminosity" 
Line 55,65,221  Use "that" in place of "which"  for these restrictive clauses. (Use "which" preceded 
 by a comma for nonrestrictive clauses) 
Line 74 "D0" not "D\O" here and elsewhere 
Line 74 "improves".  Please check for other cases in which you have mismatch between subject  and verb. 
Line 135 "quarks, where" 
Line 164 "1/1200, assuming" 
Line 194 "applied are" 
Line 209 "1 671 098" no commas- use spaces for numbers with 5 or more digits (AIP rules). 
Line 220+2. Never abbreviate "Table".  You have "Tab." here and elsewhere in the text. 
Line 220+7.  Suggest you introduce these variables so the reader does not think that something has been missed " can be accomplished with the variables eta-moment (Mη ) and phi-moment (Mφ ), which are defined as follows: Mη =... , Mφ =...  , where ET is the jet transverse energy, Ettower is...." 
Line 277 set off "e.g" with commas 
Line 299 "four jets" (spell it out for numbers 1-10). 
Line 344 "samples, and" 
Line 363 "kinematics..are" 
Line 371 "kinematics" 
Line 378 no comma before "is". 
Line 385 Comma after "PT,ifit " 
Line 402 "template, and" 
Line 426 "how well our" 
Line 433 "but also..have been considered" If they are important, one should say what “considered” means
Line 487 "by fitting the templates to" 
Line 494-503, please rewrite. 
Line 498 "events" 
Line 514 "The likelihood" (drop "Namely") 
Line 517 and following ones. See general comments 
Line 553, 554 (851, etc) do not use hyphen with "pseudo", either make it one word or two words (hyphen only for proper noun, see SPRG). 
Line 573 "machinery"=> "fitting procedure" or something that is not slang. 
Line 590 "the uncertainties" 
Line 594 "distributions, that is, the distributions of..." 
Line 763 "systematic uncertainty" 
Line 801, 803 use "stat" in Roman with no period. 

Figure 9. Is this "MTcorr "? Please use consistent labels for variables (see general comments). 
Line 826 "cross section as follows." 
Line 901 Suggest clearer presentation: "top quark mass, Mtop = 174.8..., and the t-tbar production cross 
section, σtt =..." 


Acknowledgments: please use the current paragraph. 
Line 930 "Wang, and" 
line 932 "…Phys. 09 (2003) 75." (no bf) 
Line 951 Use standard arXiv format as in SPRG Guide. 
Line 977 "…Phys. 09 (2008) 127." 
Line 978 "D {\bf 78}" 
Line 1011 "B {\bf 667}" 
Line 1018 "Stirling, and"

