                      SPRG comments on draft 1 of DY e+e- in Z Region
General Comments:
The paper is mostly clearly written, however there are a few places where it could be made clearer.
The main variable used, namely the rapidity y, is incorrectly defined in line 147. The quantity P should be replaced by E (the energy of the particle). We assume this was done correctly in the actual analysis. Also please define somewhere explicitly how you calculate the e+e- pair rapidity.
The integrations over mass and pt are not addressed. These integrals are relevant since, for example, the acceptance must be dependent on these distributions.  The only acceptance weighting described is for y itself (L88 on P5). Yet, except for smearing, given that the result is in bins of y, there would be no issue of y dependence of the MC production.

Neither the energy resolution nor, more importantly, the resolution in y is given.  One needs both of these to judge the tightness of energy cuts and the appropriateness of the y binning.

In two places, where information on uncertainties comes from the data, it is desirable to give some indication of how this is done, or give a reference to some previous work.

In the Abstract and conclusion, the claim is that tuning the PDF’s at high x “is required”.  In fact, given the errors at high y, this is too strong a statement.  Is high x responsible for the poor chi squared’s and CL’s?  How about “is appropriate” or better, “would be useful”?
In several places, there is reference to a “2.1 fb^-1 data sample”.  These should be changed to “data from 2.1 fb^-1 of integrated luminosity”.  The units of fb^-1 are not for data, but integrated luminosity.  

In several places “systematic error” or “statistical error” appear. Please always use “systematic uncertainty” etc
Some of the figures need to be improved – see explicit comments below.

We suggest you add a plot of the e+e- invariant mass to show the signal you are using. Better, maybe, give subplots for each of the three subsamples. If space is a problem then this could replace Fig 1.
In general, please visit APS or SPRG Guides on the godparent web page. For example:

  - Use lower case for "standard model",  "parton distribution function", names of   theories,  names of detector components, etc. that are NOT  proper nouns.

  - Clauses beginning with "which" are nonrestrictive and so should be preceded with a comma.

  - Use serial commas throughout.

  - Use smallcaps for computer codes {\sc pythia}

  - Use "Fig." abbreviation within a sentence.

  - Use "stat" and "syst" in Roman with no period in  numerical expressions.

  - Use "fb" in Roman

  - Use APS format "Table I" (Roman numerals)

  - References: numerous mistakes here, see SPRG Guide.

  - "D0" not "D\O"

Also suggest you use "Z/gamma*" or "gamma*/Z" consistently.
The References need to be checked for conformity with PRL standards.  Check for correct bolding of volumes, periods at the end of each item, separation of D and volume in [1] and B and volume in [12]. This list may not have caught all the problems.  
Line-by-Line Comments:

P1 L11 – “…dsigma/dy distribution” of what? Please specify.

P1 L12 – NLO and NNLO do not need to be defined as symbols because you don’t use them again in the Abstract.

P1 L20 - Suggest “will be important”
P2 L23 - Suggest “size” rather than “level”

P2 L28 – x_1, x_2 should have the same format as proton (antiproton), most easily by writing “proton, antiproton”.  You could add “, respectively”, though the ambiguity may be appropriate, and the “, respectively” not added.

P2 L28 – Note the correct definition of y as discussed above.

P2 L29 – should read “sqrt s” (s is cms energy squared)
P2 L31 - "carries a large"

P2 L33 – PDFs are a function of both x and Q^2. Please say something about the Q^2 aspect. Also if the main purpose of the analysis is the PDFs then why not also use higher mass e+e- pairs (above Z) to extend the kinematic reach?
P2 L35 – “using data from 0.4 fb^-1  of integrated luminosity”.  See general comment above.

P2 L39 – NLO and NNLO are not defined (they should be defined in the main text)

P2 L41 – CDF is not a spectrometer.  How about “CDF II uses a solenoidal magnetic spectrometer”?

P2 LL41-42 - Suggest “surrounded by calorimeter towers projecting to the center of the interaction region”.

P3 L46 - Suggest “…between the inner SVX and the outer COT.”

P3 L47 – The footnote [5] belongs here after the “1.2.” where the first undefined symbol appears. The phrase “pseudorapidity magnitude” should also be added just before the symbol.
P3 L48 - Suggest “within ±60 cm of the detector center.” (if this was indeed your cut)

P3 LL48-49 – The antecedent of “which” is rather far from the word. Suggest “(Z_vertex); the z of the interaction point being required to be within ±60 cm of the center of the detector”.  The detailed suggestion includes changed wording since, otherwise, it appears that the 60 cm is a radial distance.

P3 L52 - It would be worth mentioning here the shower max detectors in the EM. This would help understanding the study of the transverse shower profile mentioned later (page 4, line 68)

P3 LL52-54 -  One sentence is superfluous. Suggest “…(HAD) compartments. Three topologies of…”

P3 L54 – suggest “one central and one plug electron”

P3 L59 – The word “cuts” is jargon.  Suggest “requirements” or “requirements (cuts)” if you need to use the word “cuts” later. This seems to be the only appearance of the word “cuts”, but did not do a search.

Also, add “to” for parallel construction “to select” and “to suppress”.

P3 LL60-63 – The cut parameters should be given in the text here.  Also, suggest “isolated from any significant other activity” before giving the cut for that.
P3 L62 – Suggest ”..small, as expected” ie add comma

P3 L64 - It would be nice to explain why the cut is lower for CP electrons than for both CC and PP. Also suggest you add a sentence motivating how the cut values in general were chosen.
P4 L67 – Again, the level of consistency should be given quantitatively.  Otherwise, there is little way to judge what is done.
P4 L68 - "to have EM-like..profiles"

P4 L71 - Up to this point you have avoided giving

   specific cut values other than E_T and eta

   (you do not specify cut values for had/em, ces chisquare,

   dX and dZ position matching, but imply that you have made

   standard choices, fine). But here you give "30%", which seems

   pulled out of nowhere. This also seems to be a rather low

  requirement, so it nneds justification. A forward track might traverse

   3 SVX layers, in which case this means one SVX hit,

   but then "a track reconstructed in the SVX" would make no

   sense.  Also, do you literally mean SVX hits only? Or do you

   allow ISL and/or L00 as well?

   One suggestion would be to drop the sentence "The ratio...30%".

   Then revise L68 "In order to reduce background, we require

   at least one of the electrons in a PP event to have matching 

   hits in the SVX and ISL; the efficiency for PP events due 

   this matching requirement alone is 85%." 

P4 L73 – Please explain why the rather large mass range for the Z (66-116 GeV) is used. Also a mass plot would be very useful.
P4 L76 - Suggest “because of the poor tracking efficiency…”

P4 L76 - "the limited tracking"

P4 L77 – explain how the QCD background is measured.

P4 L78 – explain here or in the introduction how the rapidity of the pair is computed

P4 L80 - What does "These systematics errors versus y" mean?

  You have given three numbers with *combined* stat+syst uncertainties.

  Also What does "extracted from data" mean? Which data?The e+e- candidate

  sample or some other sample with looser cuts?  

  One suggestion: drop the sentence "These systematics...data", 

  since you have already stated in L77 that you measure the QCD

  background using data, with no further elaboration. And then

  add in the Fig. 1 caption that the uncertainties on the points

  are combined stat+syst.

P4 L80 – Suggest ‘systematic uncertainties”.  Note both replacement of word “errors” and singular form of the modifier word.

P4 L81 – How are the uncertainties obtained from the data?  At least a brief suggestion of the method is needed.

P4 LL81-82 - The repeated word “inclusive” is not really informative and may be confusing.

P4 LL84-85 – Software programs should appear in small-capitals format “\sc pythia” and “\sc geant”.

P5 Fig 1 caption – suggest “shown as a function of e+e- pair rapidity” – it is not as a fraction of selected events.

P5 L87 - The general reader may be confused by the statement that

  "the simulated dN/dy is corrected ..to reproduce the distribution

  in the data".  That sounds as if you are fudging the acceptance calculation

  so it matches the data, which would defeat the whole purpose of

  the measurement.  We think what you mean here is: 

  "the acceptance is defined as the ratio of the number of MC events 

  that pass selection criteria in each measured y bin (including smearing) 

  to the number of MC generated events in each true y bin.

  We vary the MC generated event spectrum so that the final accepted

  MC spectrum matches the spectrum in data." (If it were not

  for smearing, this tuning would not affect the y dependent efficiency.)

P5 LL87-91 – please quantify the size of the smearing in y. What fraction of events end up in the wrong bin? This is important as you are iterating.

P5 L90 – How are the uncertainties obtained from the data?  At least a brief suggestion of the method is needed.

P6 L100 – Again, how about ‘occur within z =  60 cm of the center of the detector”. Otherwise, it appears that the 60 cm is a radial distance.

P6 L100 - Does “the central 60 cm” mean ±30 cm or ±60 cm from the detector center (see page 3, line 48)? Please be specific.

P6 L103 - Suggest quoting “the statistical error on the estimate of the efficiency” last in the list, since this is the only systematic error induced by statistics.

P6 L103 – Is it really necessary that the statistical error be large enough to matter?  One usually expects computing to be sufficiently available that this does not have to be relevant.

P6 L107 – Are the correlations small? Can they be ignored? Given that the references may not be generally available, more information is required.

P6 LL108-109 – Suggest “The results with statistical and systematic errors are plotted …” so that the results and errors are together in the sentence.  Again, prefer “uncertainties”. 

P7 L116 – it would be very useful to give also the NLO value for MRST so that the effect of  and additional order can be understood

P7 L120 - What is the "Chisquare analysis"?  You do not say whether you

  include uncertainties in the PDFs (yellow band in Fig. 4) or

  only uncertainties in the data.  I would think this makes a big

  difference in the (rather weak) conclusion that dsigma/dy is

  too large at large y.  For example, 9.4% C.L. for CTEQ is

  perfectly acceptable, but that may be because the chisquare fit

  includes the yellow band on the PDFs. In other words, does the 9.4%

  mean that the data agree with the central value of CTEQ

  (i.e. data/theory=1.0 in Fig. 4) or that the data agree with

  some region of the yellow band in Fig. 4.  Whatever the case,

  suggest you explain clearly and quantitatively what conclusions

  can be drawn from Fig. 4. 

P7 L123 - Suggest saying simply “additional tuning of PDF’s”.

P7 L124 – Suggest adding a concluding summary sentence.

P7 Fig 3 – please remove all the text from the figure and put the relevant parts in the caption- this text might be appropriate for a talk, but not for PRL.

P7 Caption to Fig. 3. Suggest quoting also the considered e+e- mass range. 

P8 Fig 4 – please remove “CDF……2.1fb-1” from the figure. Also use “CTEQ PDF uncertainties”
