SPRG Comments on PRL Daft 1 of Angular Distribution of Drell-Yan e+e- Pairs (10402)
(Comments by Jeff Appel, Pete Renton and Barry Wicklund)
General Comments

The analysis is interesting and worth trying to publish in PRL. However the paper needs some improvement in style and English. At present some parts are difficult to read.

It would be very useful if some predictions could be made as to what a spin-0 gluon would give and try and make a more quantitative statement on excluding this. At present the paper essentially just says it agrees with QCD.

As a PRL is for a general physics audience it would be useful to review what we know experimentally about the spin of the gluon

It would also be useful to try and extract quantitative results on the fractions of annihilation and Compton events. Would it not be possible to run MCs with each of these in turn and then find the relative fractions of each from fits to the data?

There is essentially no discussion of PDFs. However the fraction of these different event types must surely be sensitive to the PDF set used, as these have different quark and gluon content. Please comment somewhere on the importance of PDFs and which sets were used in the analysis.
 
Please check the order of the citations of the references and figures. These should be cited in numerically increasing order (they are not at present). Also, there seems to be no citation of ref 3. Furthermore, the definitions of theta and phi on line 11 (C-S frame [2]) don’t agree with the lab-frame definitions in [3].
There are a couple uses of “finite transverse momentum”. What are these references meant to indicate. Nothing in the paper seems to be relevant for any limits at zero or infinite pt.  Either drop the word “finite” or say something to indicate the significance it has.
A plot of the signal is needed. This will help the reader know what fraction of the signal is due to the Z, and what to Drell-Yan continuum. If it is essentially all Z, then the mass range (66 to 116) would be irrelevant. Presumably, it is not. 
There is no discussion of any electron identification selection criteria in the analysis discussion. This topic should be addressed there. The topic is listed among the systematic uncertainties, but no details of how estimates of systematic uncertainties is given in the paper. 
Given that the systematic uncertainties are significantly less than the statistical uncertainties, it might be OK to simply list those included in estimates. However, this makes for unsatisfying reading.  It would be better to address the method of estimating at least the largest systematic uncertainties.
The averaging of the coefficients A_0 and A_2 needs to be better explained. Is it average of the values in the five bins? Uncertainty-weighted average of those five values?
The acknowledgments paragraph is recent, but not the latest version. Also, PRL does not use section headings.
Please check carefully and adhere to the APS guidelines. For example, the software programs should be in small caps; e.g. {\sc pythia} in the references too. Also POWHEG and GEANT. Also check the Table format, "JHEP", use of P_T instead of p_T, misuse of "calorimetry", etc.

When an experimental paper is cited in the references, please add the collaboration name to help the reader identify the source.

 
Line-by-Line Comments


Abstract L4: "The transverse momentum dependence" of what? Please specify

L 7: suggest "Z boson"

L8: “finite”? The sentence "In general the g*/Z is produced with a finite transverse momentum" does not say anything. It cannot be infinite! Please rephrase to as to introduce the next sentence better.
L 11: The citation [1] would be better placed after the word “distributions” for clarity, and the word “the” should be added before “angular” and “of decay electrons” is needed to specify what angular distributions. Thus, “expression for decay-electron angular distribution [1] is described”.

L 14: why are there no terms in A_1 or A_6? 
Also, please discuss whether there is any s dependence or is this equation identical for gamma and Z exchange?

Fig 1: please add labels to all the particles in all the Feynman diagrams

L 16: "By averaging over the dilepton rapidity, y,   " This seems a strange statement since y does not enter the equations. Also y has not yet been defined.

L 17: please add comma after "Eqn. 2"

L 17: "expected to be zero" - please justify or give a reference.

L 18: order of reference citations. Ref 3 does not appear to have been cited before 4. Also please check order in other places.

L 19: please define P_T and M_ll
L 23: add comma after [6]

L 27: suggest "made" rather than "done"
L 33 etc: please quantify what the expected SM contributions are to give the reader some idea

L 35: - and elsewhere- suggest you find a symbol for this formula and use that rather than repeating the whole formula in many places

L36: “Monte Carlo generator” or “Monte Carlo simulation”

L 39: "expected if the qqbar process is dominant" - is it expected to be dominant in the SM? Please comment; with numbers if possible.

L 42: Fig 3 is cited out of order

L 43: Why not run the MC with each of these processes in turn to make the differences clearer? At present you just hint they might be different but give no evidence of this

Para starting L 47: please discuss somewhere the triggers you used.

L52: “within … cm of the center of the detector”
Selection procedure starting line 56: you do not say explicitly in the text that you require the ee mass between 66 and 116 GeV. Please add this and give the reasons for the choice of these values. Also, see comment above about the need for a figure here.

Also in this section please motivate the choices used for the E_T cuts ie 20, 25, 15 GeV. You need to explain to the general reader why these values, and not other values, are used
L 57: mod eta < 1.1 - eta of what? please specify

L 60: if the resolution on M_ee is 2.2 and the Z width is 2.5 the Z window of 66-116 seems rather wide. Also please give the estimated fractions of Z and gamma* events in the window used.

L 60: "y"  - of what?

L 61: suggest “related previous publication [26]”. CDF has many previous publications.

L 62-3:  suggest "The data sample consists of about 140,000 events" ie remove rest of sentence as it is duplication

L 65: "from the isolation distribution, which"

L 66: "calorimeter, to be"

Fig 2 caption: "electroweak"  ie lower case e

L 78: suggest "The analysis is performed in"

L 85: suggest "uncertainties added in quadrature"  - here (and several places later) please use "uncertainty" rather than "error"

L87: “modeling of detector material” for clarity
L 89: "A_0"  zero should be subscript

L 90: please make clear that the +- 0.02 includes both statistical and systematic uncertainties

L 92-3: "annihilation and Compton processes contribute to the cross section" 
   Also it would be very useful to say something quantitative about this. For example, compute the chi-squared probabilities for the curves in Fig 3 and give these.

L96: “summary, we present” – suggest adding comma.

L 96: "gamma*/Z bosons" - it seems strange to also include gamma* here when you have previously used Z boson. In any case please be consistent.

L101: “will provide” since this is in the future
Fig 3: suggest remove on top sub-figure the "CDF lumi and mass range" - these are given elsewhere in the paper
   Caption L2: "They are ...."
   Caption L2: "Z + 1 jet"
Fig. 3 caption: Please put all the description of the figures together at the start. Then give the sentence of interpretation (with “data do not favor”) at the end. Also “(list) Monte Carlo predictions” and “The data are in agreement” instead of “They are in agreement”.

Table 1 caption: "error" -> "uncertainty"

Acknowledgements: should read "Korean world class" (as of January 2011)

References: please check carefully the APS guidelines.


