COMMENTS to the 2nd PRD draft, Anomalous Asymmetry in t-tbar, CDF 10336

 Giorgiob on behalf of the SPRG, December 20, 2010 

GENERAL COMMENT
The progress of this draft with respect to the previous one is impressive. The suggested improvements to the text are still numerous (see below), but they can be easily implemented. The partially independent information carried by the Δy and M asymmetries has been clarified (see comment on page 23, line 12).
LINE BY LINE
Page 1, Abstract. 

1st line. Suggest “asymmetry” rather than “asymmetries”

3rd line. Suggest “…to an integrated luminosity of 5.3…”
4th line. Suggest “are observed” rather than “are confirmed”

8th line. Suggest “most” rather than “very”
Page 2.

Line 23. Suggest “…using ttbar collision data recorded with the CDF detector at 1,96 TeV Tevatron Collider energy, with an integrated luminosity of 5.3 fb-1.”

Page 3.

Line 4. Suggest “detectors” rather than “detection”. Also, ref. [11] should be quoted ref. [10]
Line 10. ref. [11]

Line 12. ref. [12]

Line 13. Suggest “…from the decay of the top quarks and quark hadronization, and…”

Line 15. Suggest (~75%)

Line 27. Suggest “Monte Carlo simulator”

Line 28. Suggest (~18%)

Lines 28, 29. Suggest dropping “pure QCD”

Page 4.

Line 10. Ref . [15] is also out of order. Please adjust the order of all references.
Line 17. “in the frame of”, rather than “in concert with”?
Page 5.

Line 22. “…assuming CP invariance:”

Page 6.

Line 5. “…to the sign of the lepton charge q.”

Lines 10 to 12. This expression is slightly inappropriate. The longitudinal boost is a-priori unknown, but it is reconstructed (approximately, see page 6, line 16) from the event kinematics. Suggest “a varying” rather than “an unknown” and “is diluted” rather than “is lost”

Line 13. Did you consider requesting exactly 4 jets? The smearing effect on the tt system relative to the qq system would have been avoided. 
Line 16. “larger” than? Suggest removing this term, otherwise “…a larger width that in the lab frame,…”

Page 7.

Line 12. Remove one “the”

Line 13. Suggest quoting the full name of the program, followed by (MCFM) for defining the acronym.

Page 8.

Figure caption. Consider “Interfering qq(tt (above) and qq(ttjet (below) NLO QCD amplitudes.”
Line 10. “in all final states”! It sounds right by looking better to the upper diagrams in fig1. If so, modify the figure caption accordingly: e.g.”qq(ttX (above)”

Page 9.

Line 3. Suggest “…by the varying boost of the tt system…”

line 15. Suggest “Threshold resummations indicate that…”
line 29. Suggest “from these”. Also, remove one excess period at the sentence end.
Page 10.
Caption to Table II. Suggest “production’ rather than “creation”
Line 3. Suggest dropping “pure”.

Line 6. Suggest “Correcting the data for acceptance and resolution produces a measurement at the parton level.”

Line 17. Suggest “studies” rather than “places”

Page 11.

Table III. Please quote the error on the ratios (last column)

Line 14. Suggest”…and in the high…”
Page 12.

Line 12. Suggest “bottom plots of Fig.3 show” rather than “bottom row of fig. 3 shows”
Page 14.

Line 9. Suggest “where one may notice” rather than “as seen”

Page 15.
Caption of Table IV. “Asymmetries of the…”
Line 14. Suggest “…in our analysis by reconstructing the events in the t-tbar hypothesis.”
Page 15.

Line 1. Suggest “…enriched sample, and the consistency between prediction and observation, suggest that…”

Line 16. Suggest “as computed” rather than “as measured”

Page 16.

Line 1. Suggest “Monte Carlo simulators” Also, “other” is very vague. Suggest quoting the ones which were tried.

Line 14. Suggest “…the corrected distributions to the parton level…”

Page 17.

Caption of Fig.5. Suggest “…of the rapidity dependence of the asymmetries…”

Page 18.

Line 3. Suggest dropping “there”.

Page 20.

Caption of Table VIII. Suggest “…for small and large t-tbar rapidity difference.”

Line 5. Suggest “…and systematic errors added in quadrature.”
Page 21.

Line 1. Suggest “displays” rather than “summarizes”

Inset of fig. 9. The green area is (superimposed) t-tbar rather than t-tbar + background (here and in several following figures)
Page 22.

Caption of fig. 10. Suggest “…while the intensity of shading shows approximately the…” However, notice that the shading intensity is hardly distinguishable.

Inset of fig.11. Suggest “MC@NLO t-tbar + bgd”, here and in several following figures.
Page 23.

Line 12. “data and” (typo)

Line 12, to the end of paragraph. Suggest giving a simpler justification of why it is worth studying both the Δy- and theM-dependent asymmetries: “We expect these variables…and the prediction. The dotted lines in fig. 10 show the boundary between the low and high Δy regions of the Δy-dependent asymmetry measurement. A measurement at large Δy captures only part of the region at large M. Consequently, the separate measurements…provide complementary information.”
Page 25.
Lines 10, 11. To avoid a repetition and to limit yourself to give the facts, suggest dropping the sentence “At high mass… (statistical uncertainty)”, and moving the numerical quote to line 14.
Line 13. Suggest “…prediction combines the statistical and the theoretical uncertainties.”

Line 14. Suggest “…the reconstructed asymmetry, At-tbar = 0.210±0.049, is more than…”
Page 26.

Line 1. Suggest “…is approximately reversed.”

Lines 2, 3. Suggest dropping the words “such an artifact…charge and”

Page 27.

Line 8. Suggest dropping “in these mass regions.”

Page 28.

Lines 2, 3. Suggest dropping “from the data”

Line 8. Suggest “towards lower masses” rather than “downward”.

Caption of Table XII. Suggest “...asymmetry uncertainties…”

Lines 13 to 15. No bias is suggested by these numbers. Suggest “A small possible bias is insi compared…data set.”
Line 18. Suggest “recovers” rather than “moves”
Line 19. Suggest “…show a possible ~ 0.2…”

Page 29.

Fig. 15. Suggest choosing colors more different from each other
Line 2. Suggest “…distributions in Δy and M…”

Line 7 Suggest “uncertainties” rather than “errors”

Line 11. Suggest “…results reported in…”

Line 12. Suggest “…is background-subtracted…”
Line 13. Suggest “The parton-level data is…”

Page 30.

Line 5. At-tbar = 0.088 ± 0.013

Line 6. Suggest “checks on” rather than “checks of’

Line 8. Suggest “anomalies” rather than “irregularities”

Page 31
Line 10. How does the check work in the background-enriched samples (released lepton quality cuts)? If you have this check, it might be worth mentioning it (this would be analogous to the test of the anti-b-tagged samples mentioned below).
Page 32.
Line 5. Suggest “In the single and double b-tagged samples PHYTIA…”

Line 12. Suggest “…a total expected asymmetry in the anti-tag sample of…”

Page 33.
Line 24. Suggest “…in the all-masses sample.” However, consider removing this observation since it is unclear of which significance you want to attribute to it.

Page 34.
Caption of Table XVI. Suggest “Data level” rather than “Reconstruction level” (as in caption of Table XIV)

Table XVI. On first line of Table XIII the At-tbar data asymmetry are quoted as 0.210 ± 0.049 at high mass. It is hard to understand how the average of the asymmetries at large mass quoted in this table, 0.26±0.057 with 4 jets exclusive, and 0.086±0.093 with > 4 jets, could give an overall error of 0.049.
Line 12. Suggest “little” rather than “less”.
Page 35.
Line 5. Suggest “A” rather than “This”
Lines 12 and 13. Suggest “We conclude that the low value of…is consistent with a statistical fluctuation.”

Line 15. Suggest “…top quark pairs…”
Page 36.

Line 18. Suggest adding “…charge asymmetry of QCD. However, we are aware that the accuracy of this theory prediction is presently being questioned.”

Line 23. Suggest “…partially independent information on…”
Page 36.

Line 4. Suggest “originates from” rather than “originates in”
Page 38.

Caption of fig. 17. Suggest mentioning which asymmetry is being shown in the right-hand-side plot. Is it App or Att? Also suggest “Left: Δy distribution. Right M distribution.”

Line 13. The statement “was tuned to be consistent” is not supported by inspecting Fig. 17 at large masses.
Line 16. Please add errors to these numbers, and refer to fig. 17 as appropriate.
Page 39.

Line 11. The statement “…is somewhat less than…” is unjustified. Did you fit the Fig. 11 data with a straight line above M = 450 GeV/c2? One can easily guess that the slope would have a very large error. Unless you can quantify it, suggest dropping this statement.

Page 40.

Caption of Table XVIII. Suggest “…significance (in units of standard deviations)…”

Caption of Fig. 19, Suggest “Att distribution in Δy at low…” Is it Att? 
Page 41.

Line 5. Suggest “seen’ rather than ‘anticipated”
