SPRG Comments on 1st Draft of asymmetry in t tbar production  (10907)
``Measurement of the top quark production asymmetry and its 

dependence on event kinematics''
Comments from Jeff Appel, Peter Renton, and John Rosner.
We are commenting on the August 17 one-column version with line numbers.

General Comments:
This paper is superbly written and engages the attention of the reader.

On P33 (bottom), it says that a fuller analysis of the lepton asymmetry is in preparation. Does this refer to an analysis of leptons dominantly from vector bosons, the background here? If so, perhaps the sentence should be dropped. In the other analyses all levels of the asymmetry measurement are given. If the lepton asymmetry is truly relevant, how long would it take to wait to be able to include this result in the paper?

Title: For Physical Review, capitalize only first word

Also, “kinematics” as a noun is jargon.  Suggest “event kinematic properties”.

It is not clear why the significance of the excess is computed as it is. It seems to be made only with the slope of the linear fit. However there are two parameters involved (also the intercept) and these are strongly correlated.  Perhaps the excess should be evaluated with respect to the envelope of the linear fit parameters or more directly from the combined differences for the individual data points taking into account point-to-point correlations
Abstract:  Please add the main numerical results. It also could be shortened. It is written more as an Abstract for a conference than a PRD.
On the other hand, it might be useful to include a summarizing conclusion after the numerical results; e.g., “These measurements have the same magnitude as the asymmetry measured earlier, but with smaller errors.”.  [Something like this might also improve the first paragraph of the Conclusions section.]
The first sentence uses singular “measurement”, while the second sentence uses the more appropriate “measurements”.  Suggest changing the first sentence to have “present new measurements of” – since the various parameter dependences may be considered separate “measurements”.
“production asymmetry vs the difference of the t and tbar rapidities” – rather than an “asymmetry in the difference of the t and tbar rapidities” which sounds confusing.

“top-quark pair” – hyphen for compound adjective.

The text has two items in the “Lastly, sentence.  Suggest moving “Lastly” to the second part and make a separate sentence:  “detector level. We also study an asymmetry … t tbar decay. Lastly, we use high precision …”

“standard-model charge asymmetry” – hyphen for compound adjective.

Finally, the meaning of the last sentence of the abstract is unclear as written.
Many A_FB figures need improvement as they are often difficult to read due to the use of dark colors, especially in the expected results regions.
Since you use figure captions with “parton-level Delta y” and abscissa labels with “Parton Level Delta y”, it would be helpful if other Delta y’s were also specified explicitly; e.g., (in Figs. 6 and 7 captions) “reconstructed-Delta Y distribution in the data” or equivalent. Note, hyphen here, and that Parton-Level Delta y should have a hyphen in the axis label too, as compound adjectives.

Given the significance is circa 3 sigma have the authors thought of combining directly with D0 to try and get a 5 sigma significance?

Usage: "data set" is two words

Tables: On each line or heading, capitalize only first word

Tables IX and following:  spaces before "GeV/c^2"

Refer to equation numbers in parentheses, e.g., "Eq.\ (1)"

When W, Z appear in text make sure they are in math mode:  $W$, $Z$

Subheadings:  capitalize only first word

Figures:  At least one label (prediction of 0.033 \pm 0.011 in Fig. 6) seems different from number quoted in text (0.020 \pm 0.012 on L199). Check compatibility of text with figure labels for all figures.  Round off or keep same number of significant digits in figure labels and text.

Figure labels like top and bottom, right and left are discouraged in favor of figure labels (a), (b), etc.  Use of the letter labels will slightly simplify referencing by use of “in Fig. 

N (a), etc.  In any event, note that you have used “top” and “bottom” when figures are drawn left and right. See text and captions for Figs. 16, 17, 18, and 25 for this latter issue.

Wherever slopes with respect to $M_{t \bar t}$ are given, these are dimensioned quantities and the dimensions should be quoted.

Format of references needs some attention:

    L597  J. High Energy Phys.\ 01 (2012) 063 [not 1201 (2012) 063];

    see also L604, 624

    Consistent use of "and" before last quoted name (comma before last "and" for three or 
    more)

    Spacing after initials (correct in L590)
Line-by-Line Comments:

Abstract, L7  "the dependence of the forward-backward asymmetry $A_{\rm FB}$"

Abstract, L9  "dependence in" => "dependence on"
L9  “Given the very large mass of the top quark, it is natural” – to clarify antecedent of “its”
L11  "top-quark production" – hyphen for compound adjective
L19  "of integrated luminosity"  Also, “measured” – past tense for previous work.
L35 “[10], on which we report here.”  The measurement is not made in the paper.

L41  “Rutherford-scattering peak”
L50  “data stream from the full integrated luminosity” – for clarity if true. 

L52  “~30% per unit of integrated luminosity”?

L66  It would be useful to define y here. Also pseudorapidity, if that is what is used.

L69  "top-quark asymmetry"

L70  small caps for CTEQ

L75  "which is included in all the predictions" - presumably a multiplicative factor is not added

L78-80  Why should the shape be the same when a gluon is replaced with a photon or a Z boson?  The pdf’s which produce them are different.  

LL81-82  “we include a 30% uncertainty“

LL85-86  “with massive axial color-octet particles”
L89  Suggest adding reference after Octet A

L89  "This hypothetical particle"  rather than new

L92 Please define t

LL105-110  Suggest putting the motivation at the start of the two sentences so the reader knows where the sentence is headed.  “Next, to study the asymmetry in a pure sample … detector, the non-t-tbar background … are applied.” And “Finally, to study the asymmetry at the parton level, corrections are applied … modeling.”

L110  "lower-level" (hyphen)

L111 "parton-level"    (hyphen plus not lavel)

LL117 and 118  “Section” written out when it is the first word of a sentence.
L127 “pointing-tower-geometry electromagnetic and hadronic calorimeters” to define “tower” as used in ref [20].

L132  "semileptonically" (without the hyphen) seems to be the more frequent

usage

L132  Suggest “(t \rightarrow Wb \rightarrow l v b)” and 

“(t \rightarrow Wb \rightarrow q qbar b)”  for clarity on the two step process.
L133  Suggest dropping “four” or writing “at least four” unless you veto five-jet events, etc. Also, “from t-quark decays (note hyphen) and other sources” since it is not only light quarks, but also could be triggered with gluon jets or heavy-quark jets included. 

L134  “Detector readout is initiated by a indications of a high-momentum lepton …” to avoid the jargon “triggered” and noting that the detector is not triggered, but the readout is.

L135  “and by events with indications of large ET” since both triggers initiate readout. Note attempt to make the two trigger descriptions parallel in construction.

L141  The Delta's are usually capital ($\Delta$)

L145  small caps for SECVTX

L147   "geometric"
L151  "errantly" => "erroneously"

L167  "top-quark"

P8 Table II. Please comment either in the caption or the text on how the individual uncertainties are combined to give the total background. Presumably some uncertainties are correlated.

L171 "top-quark mass"

L174 Please comment on whether this assignment is always unique.

LL178 -181  Suggest putting the last sentence earlier: “good agreement. In Sec. VII we will measure …. variable. In the plot in Fig. 1, and all that … observed events.”
L179 and surrounding text:  Does scaling the $t \bar t$ signal prediction mean that a comparison of the cross section measurement with theory can't be made here?

Figs. 3 and 4 captions:  “selected data events” seems redundant.  Maybe “selected events” would suffice.  If you keep all three words, a hyphen might be needed “selected-data events”  Don’t like that either.

L198  Please clarify that +- 0.019 is stat only

L214  Delete extra "and"

Eqs. (2) and (3): Subscript “tot” presumably means “total background”. Might be better to use “totbkg” or “A_bkg” and“N_bkg”  for clarity (i.e., no signal in these totals).

L246  Suggest "inverted" rather than "reversed"

L258 small caps for ROOUNFOLD

L265 and following: The word “regularization may have a technical meaning, but wouldn’t “smoothing” be more understandable?  Is it different?

LL274 and 280  “an inverse-multiplicative” factor if it’s an acceptance; no?

L296  "Octet A" (space)

L324  “Fig. 11, where we also compare to the”

L328  Please also add stat and syst components of +- 0.045

L338  "the data shown in "

P20  Fig. 12 (these remarks apply to several of the following figures also)

      Suggest using a different symbol for the SM points (e.g. open circle).

      This remark applies to many of the following figures.

L343  The slope only seems to be useful as the intercepts are similar in both fits. In general this is not the case and it would be better to consider both the intercept and the slope in comparing the data with the SM. Giving results based on the slope alone is rather misleading. This is a general remark as the use of the slopes alone appear in many places in the paper.


L361  “fit to the data”
P22 Fig 14  This is difficult to read

L376  Please give the approximate M_tt mass resolution here

L378  "The data are"

L341 on:  The intercept is finally discussed here but only in the context that it could be zero. A more general and rigorous analysis is desirable.

L396  “sign(Delta y)”

P27 and 33, Tables XI and XIII captions:  “in two subsets of the data, those with M_ttbar less than and greater than 450 GeV/c^2”.  Maybe you want to say “Various measured asymmetries … in two subsets of the data” for Table XI. 

L402  “DETERMINATION OF THE ASYMMETRY SIGNIFICANCE”

L454  What is the antecedent of “that”, “the data of Fig. 2”?  Please be explicit here.

P31 Fig 20: The p_t distribution is rapidly falling and migration between bins is thus largely in one direction. How this migration is treated does not seem to be described in the text.

P32 Fig 22: Suggest remove some of the text given on the figure and put it in the caption

L483  Make clear if the uncertainty is only statistical

P33 Table XIII:  Add “(+- stat.) to last column as it is in adjacent column. 

L491  Make clear if the uncertainty is only statistical

LL493-4 It seems a pity not to wait to include this analysis in this paper. It would not seem sensible to produce a paper on just this missing part.

P34 Fig 24: Very difficult to decipher, please use lighter colors

L502  “one observed hadronic jet” since you don’t veto on jets outside acceptance.

L507  “We compare the data and prediction .. \eta to test whether we reproduce the …”. At the end of the paragraph you appropriately give the conclusion.  See wording suggestion there to strengthen the conclusion.
L512 "W-boson mass"

L520  At best, “statistics” is jargon.  How about “precision” here and “accuracy” in L522 where you already use the word “precision”?

L523  “is the large uncertainty coming from model sampling at very large”

L531  "This demonstrates that the lepton charge is well-measured.”
P36 Fig. 25 caption:  “exactly one observed jet” – see comment above.

L536  Make clear what this uncertainty is - also for all the results in the conclusion

L539  "top-quark production"

P38 Fig 26: This won't work in black and white - please use different symbols


L576  The “further functional dependencies” is a little vague.  Perhaps adding “such as variables a, b and c,  It may help a theorist to know what might be coming.
