COMMENTS to the 1st PRD draft, Anomalous Asymmetry in t-tbar, CDF 10336
 Barry Wicklund and Giorgiob, December 6, 2010 
GENERAL COMMENT
This is an interesting paper. The point made, that the observed asymmetry is difficult to reconcile with the standard model, is convincing. However, the text has many problems. While some paragraphs are well organized and well written (noticeably the conclusions), the paper contains many not-professional, conversational comments. The significance of the observed asymmetries is often overstressed. A cooler way of presenting the facts would be appropriate.
The paper could be more synthetic with no loss of useful information. Fewer details might be enough on signal-level asymmetries. Several studies revisit the same effect, and could be limited to facilitate a more direct approach to the result. In particular the study of both the Δy and M asymmetries is somehow redundant, since the two variables are kinematically strictly correlated. 
The English is often poor.. There are also a number of simple spelling errors, like “asymmtries”, “solenodial”, “treatements”, and such. Abbreviations should be used when applicable (for example “Eq. (4)”), mathmode should be used for "$CP$, "$b$ tag" and other particle names, and small cases for computer codes, i.e. “madgraph”.
Many comments below attempt at improving the text style. For the second draft, the paper should be carefully reviewed by the Literary Editor using the SPRG guide as a resource. 
The references need particular work.  

-Use "and" in any author list and use the serial comma.

-Use proper abbreviations, cf. "Nucl. Phys."

-Use boldface correctly (see SPRG Guide).

-Use correct arXiv format (see SPRG Guide).
-Use correct (i.e. consistent) J. High Energy Phys. format (see SPRG Guide).

-Use “pseudorapidity” in [10], and a space after psinθ.
LINE BY LINE
Abstract

Line 4. Use "pbarp collision data corresponding to 5.3 fb-1 integrated luminosity"  (i.e. "fb-1" is not a unit of data).
Line 5, Suggest “distributions” rather than ”cases”
Last line. Suggest quoting also the uncertainly on the SM expectation, as in line 5 of page 2, and quoting the same value here and there.
Page 2.

Line 3. Suggest “At lowest order in the standard model (SM), quark pair…”

Line 5. Check the value of the SM asymmetry. 

Line 11. Use “D0”
Line 12.Suggest “…in the CP invariant p-pbar system…”

Line 19. Suggest “…with the SM QCD prediction.”

Line 22. Suggest “…events with the…”

2Line 25. Suggest “…hadronic systems, which is invariant by a longitudinal Lorentz boost”,
Line 30. “…two regions…”

Page 3

Line 3. Magnetic

Line 4. “Charged particle trajectories are measured…” 
Line 5. Suggest “…microstrip detector backed by an open-cell…”

Line 6. Suggest “outside” rather than “beyond”

Line 7. Suggest “…proportional chambers and plastic scintillator hodoscopes that…”
Ref (10). Please define E and p. Need a space before “The pseudorapidity…”
Line 10. “top quark”
Line 11. Consider “qiqj”

Line 14. Suggest (GeV/c)
Line 17. Suggest “…< 0,4, and calorimeter signals are corrected for detector inefficiencies and for the energy scale factor.”
Page 4.
Lines 3, 4. The reconstructed t, tbar rapidities will depend on the assumed top mass. A different value from 172,5 GeV/c is presently measured. The systematic error induced by this shift, and in general by the uncertainty in the value of the mass of the top quark should be considered later in the paper. 
Line 5. Suggest “…and in the ttbar rest…”
Line 11. pythia
Line 22. Consider “qiqj”

Line 28. Suggest dropping “which has a good…acceptance.”

Line 29. Space before (positive)

Page 5.
Line 1. Suggest dropping ‘here” 
Line 3. Suggest dropping “…, keeping in mind…way.”
Line 7. Suggest “…Δy is independent of the ttbar system longitudinal motion…”
Line 13. Suggest “"the sign refers to the lepton charge q." (you should define the variables N+, N-) 
Page 6. 
Line 4. A polar angle-independent resolution in yh may sound surprising to a general reader. Suggest including a footnote mentioning that this is a consequence of the chosen splitting of the calorimeter into towers of ~ constant y-width.
Line 9. Suggest “…of the rest frame of the two interacting primary partons [17].” 

Ref. 17. This approximation is very natural. Consider thanking V. Vogelsang for useful discussions rather than for private communication.

Line 12. Suggest dropping “…with no need…transformation.” It is very well known that rapidity differences are invariant by a Lorentz transformation.
Line 20. Suggest “Asymmetries generated by other processes may change by a different factor between the two frames, possibly with Δy or M dependence.”
Page 7.

Line 2. The MCFM acronym was not defined. Also, ref. [18] should be quoted here.
Line 5. Suggest “simulated sample”.

Line 10. “the gg intial state…” Suggest mentioning that at the Tevatron the gg process contributes only ~ 15% of the ttbar rate, and that Pythia as well as the NLO simulation described in IV.B below include this process and thus account for the corresponding dilution of asymmetry (I guess that the NLO ttbar event generator includes gg as well as  qq scattering).
Line 11. The sentence is not clear. Do you mean “the physics interest of measuring asymmetries in the production of heavy quark pairs in hadron collisions”? Please rephrase.

Line 12. Suggest “…and at the LHC.”
Line 14. It would be useful to provide a figure showing representative diagrams, as in Fig. 1 of ref. [2].
Line 17. Suggest “…incoming positive charge light quark…”
Lines 20, 21. Consider “…color flow: if a gluon is radiated by the incoming quark, the large acceleration of the color charge biases the top quark towards the backward direction.” 
Line 22. Remove [18] if already quoted.

Line 24. An uncertainty should be quoted for the predicted asymmetry (also in line 26).

Line 25. Is it not “badly measured” rather than “uncontrolled”?

Lines 27 and 28. Suggest dropping “before…resolution.”

Lines 28, 29. “scale dependence”? What is this? Is it the amplitude dependence on the Q2

Scale? Please expand.

Page 8.

Lines 1, 2. “…there…there…” “…negative going asymmetry…” Please rephrase from a colloquial jargon to a professional text.
Line 5. Suggest “we rely on” rather than “we assume”

Line 7. Suggest “velocity” rather than “β”.

Line 8. Suggest “discussed in some detail” rather than “explored further”. Should one use “Sec.s” rather than “Secs.”?

Lines 10, 11, “simulateable??”. Suggest “…to create a simulated sample incorporating the standard model QCD asymmetry.”

Line 12. Suggest “…levels of the simulation process are shown line by line in...”

Table I, caption. asymmetries.

Page 9.
Line 1. pythia

Line 2. Suggest “…but we will also consider the…”
Line 5. “madgraph”
line 12. Suggest “…and a high…”
line 13. Suggest “…models in order to span an asymmetry range extending beyond the experimental values.”

Line 14. “madgraph”, “pythia”, and no comma after.

Line 17, Appendix 1. Suggest moving the entire B and C paragraphs to the Appendix.

Line 20. Suggest dropping “uncharged”

Line 23. Suggest “A forward-backward asymmetry…”

Line 26. Suggest “With limited significance, the asymmetries are equal in magnitude and opposite in sign.”  

Line 28. Suggest “An indication of asymmetry is observed also in this figure: t quarks…”
Page10.

Line 3. Suggest “…with poor statistical…”.

Page 11.

Line 3. Suggest “…for incomplete detector acceptance,…”

Line 4. No hyphen in “reconstruction level”

Line 5. Suggest “…by subtracting the expected background from…”

Page 12
Lines 1, 2. Suggest “The predicted tt and lab frame asymmetries in the anti-tag data sample are in excellent agreement with the observed ones, as…” 

Line 3, 4. Suggest “…in this background enriched data sample suggests…”
Line 10. Suggest “separated “ rather than “divided”

Page 13
Lines 5, 6. Events are lost because of incomplete acceptance. It is unclear why A should be normalized such as to act only as a perturbation around unity.
Line 9. Suggest “Uncertainties affect our models…”

Line 11. Suggest dropping “of the calorimeter”

Line 12. Suggest dropping “the amount of”

Line 13. Suggest “parameters” rather than “assumptions”

Page 14
Line 2. “…we find that…”

Line 5. “pythia-derived”

Line 13. “signal-level”
Page 15

Lines 1, 2.Suggest “…includes the systematic uncertainties listed in table III.”

Lines 4, 5. Suggest dropping “The asymmetry exists.”

Line 6. Suggest “The ttbar frame asymmetry…”

Lines 8, 9. Suggest dropping “…but a definitive…precision.”

Lines 13,14. Suggest “Within the large errors, the data are consistent with this expectation.”
Line 16. Suggest dropping “and should…signal.”
Page 16
Lines 3 to 6. Suggest “The results are consistent across single and double tags, albeit with a reduced agreement in App. We shall discuss the single/double tag consistency…”

Table V. Are the single and double tags results inclusive of muon and electron data? Please be specific.
Line 8. No formula is quoted in the paper showing the NLO QCD predicted asymmetry to be due to a single cosθ term. Please rephrase.

Lines 12, 13. “(We  are working to get MC@NLO points on this plot!)”
Line 14. “…appears to increase more steeply…”To allow a visual comparison, please include in fig. 7 the QCD expected behavior (fig 6). 
Page 17
Line 1. Suggest “…in the bin-by-bin comparison are…”  “evaluated” (typo)

Lines 2, 3. “Because the background Δy is much broader…”. Not true. By a simple inspection of fig 3 one would conclude that signal/background is rather independent of  Δy. Suggest dropping the first part of the sentence, “Because…(fig.3)”

Line 8. Suggest “At ‌‌‌‌‌absΔy  < 1, the small reconstruction-level…”

Line 11. Please quote the uncertainty in the A = 0,123 prediction.

Caption of fig, 7. Suggest “…at small and large Δy”   
Lines 12, 13. Suggest “The relatively small average Δy asymmetry appears to be due to a significant asymmetry at large Δy. MCFM predicts…”
Page 18

Line 4. Suggest “…grows to ~ 20% at large parameter values.”

Line 5. Suggest “…asymmetry in Z( e+e- near…”
Page 19

Line 1. Suggest “…used to compute the top…”
Line 6. Suggest “A previous CDF study…”

Line 7. Suggest “…looking for structures indicative of interference affect between gluon and a massive exotic object exchange amplitudes, observed a small excess in the tail of the distribution [27]

Lines 9, 10. Suggest dropping “and we directly…that frame,”

Line 13. Suggest “…show the expected kinematical relation between M and Δy”. (approximately, the relationship is lnM ∞ Δy)
Page 20

Caption of fig. 9. Suggest “Event distribution  as a function of the …”
Page 21

Caption of table VII. “results”. Space before “Uncertainties…”
Page 22

Caption of fig. 11. Suggest “…compared to the MCΘNLO prediction and…”
Line 1. Suggest “bins” rather than “slices” (twice)

Lines 2, 3. “It is compared…models”. Please rephrase in proper English.

Line 4. Suggest “consistently’ rather than “significantly’

Lines 5 to 7. Suggest replacing “Except for…poor.” With “The large statistical errors do not allow to infer a functional dependence of A on M.”

Line 8. Suggest dropping “equal and”
Page 23
Caption of fig. 12. “Leptons are positive…black.” Please rephrase appropriately.

Lines 4, 5. Suggest “…and therefore adopt this cut.”

Line 7. Suggest “…as expected from kinematics (fig.10).”

Line 13. Suggest “…for the two separate lepton charges are shown…”
Line 15. Suggest “…high mass is reversed. This behavior is consistent…”
Page 24
Line 5. Suggest deleting this line.
Page 25. 

Line 5.All information could be obtained by splitting the data into two M bins only.

Page 26
Line 9. “independent of”
Line 11. Suggest “a fake asymmetry” rather than “any bias”

Line 12. Suggest “…sample. As seen in Table IX, the correction procedure…”
Page 27

Table X. Suggest “color reconnection”

Lines 1 to 3. Rather than “any possible bias…” suggest “However, any possible bias is small compared to…”
Lines 7, 8. Suggest “…the corrected asymmetries are consistent with the input values within the statistical uncertainty.”
Line 18.suggest ‘…and we will make use of this simulation to estimate the physics model dependent systematic uncertainty.”

Page 28
Caption of fig.15. Where was MCFM defined? Please repeat.
Line 7. “…correlated A measurement, although not as large…” is not clear. Please expand this comment or drop it.
Line 10. Drop “with” in “…is with the fully…”
Page 29
Line 4. Please give also the error on the predicted asymmetry 0,088

Line 5. Suggest “as expected the“, rather than “we are not SURPRISED that the” 

Line 7. Suggest “However, since the correction techniques…”

Line 21”…examination for…”?

Page 30.
Line 5. Suggest dropping “although the muons are significantly larger.”

Page 31

Line 12.  Suggest “is poor” rather than “is still modest”

Page 32
Line 8. Suggest “This results suggests that the small positive asymmetry observed in this sample be due to…

Line 12. Suggest “…are shown…”” 
Line 20. Suggest “labeled” rather than “called”

Line 21. Suggest “…effect, consistent with the finding in the b-tagged sample.”

Page 33
Table XIII. Please include errors of the asymmetry values

Lines 1, 2. The sentence is confusing. Suggest defining in the text “events with exclusive 4 jets” (your 4 jets line) and “events with 5 or more jets” (guess, your 5 jets line).
Line 3. Does “everywhere” mean “in both M bins”?

Lines 3, 4. The meaning of “Vetoing…everywhere” is unclear. Should one see this effect in table XIII? Asymmetries are positive in line 2 (errors?) and negative in line 3. “Everywhere” is not a scientific statement. 

Line 7. Suggest “…asymmetries to close to zero. However, there is…”.

Line 8. Suggest dropping “Table XIII…point.”

Caption of Table XIII. Are 4, 5 both “exclusive” jet multiplicities? If so, say it.

Lines 12 and 13. Suggest “…is consistent with zero. With a larger sample…”

Lines 14 to 16. Suggest “…it might be possible to observe a not-zero jet multiplicity-dependent asymmetry.”
Page 34
Lines 4, 5. Suggest “…predicts App/Att ~ 0,74”

Caption of Table XV. Suggest dropping “Several selections…to end of sentence.”

Lines 8 to 10. Suggest “Within the large errors, the asymmetries in the two lepton charge samples are consistent with CP invariance.”

Line 13. Suggest “…models, by means of a large number of pseudo-experiments differing by…”
Line 14. Suggest “The App/Att ratio is in the range 0,48 ± 0,26 in about 8% of pseudo-experiments with…, and in < 1‰ of them with OctetA. However, the statistical power…limited”
Line 18. Suggest “…is consistent with zero in the double b-tags events.
Page 35

Line 1. “statistical”. Drop “there”.

Line 2. “dispersion”, what is this?

Line 9. Suggest “rapidity dependent”

Line 15. “frame-invariant”

Line 17. Suggest dropping “Asymmetries in Δy …frame” (repetition, A vs Δy is frame-invariant)
Line 25. Please quote errors on expected asymmetries.

Line 26. “find that”

Page 36

Line 8. Suggest “…are larger in muonic events, but statistically compatible.”

Line 9. Suggest ”may offer”

Line 11. Suggest “insufficient to perform this study.” Rather than “very limited.”

Lines 12, 1. Suggest “…suggest that there is a significant t-tbar production asymmetry at large sub-energy of the primary parton-parton interaction.”

Line 15. Suggest “are in progress” rather than “are in preparation”.  

Page 39

Line 2. Please define “g” and “G”.

Line 3. Suggest not to repeat [22] after ”…mass dependence.”
Line 12. Reconstruction.

Line 13. Remove one “compared to”. Suggest “…to our pythia sample in fig…’

Line 14. Suggest “…and in the data, and we…”

Page 40.

Caption of fig 18. Suggest dropping “binwise”. Put M on the x-axis of both plots.

Line 2. Suggest “The ttbar cross section is less than 6,5 pb only by 5%
Following lines. Several corrections are needed. Please check the text carefully.

Line 6. Suggest dropping “measurement”.

Line 10. Suggest “…with increasing mass.”
Page 41.

Caption of Table XVII. Suggest “…above the bin-edge.”
Line 2. Suggest “…we see that this is reasonable:...”
Page 42.

Line 1. Suggest “…high mass, very much as observed in fig. 10.”
Line 5. Suggest “…large asymmetries, as visualized in fig. 19.”

Line 6. Suggest ‘…especially in OctetB.”
