SPRG comments on Draft 2 of Exclusive ZZ Production PRL (10689)
Comments from Jeff Appel and Jon Rosner (Barry Wicklund may send a few more later.)
General Comments:
We appreciate the serious consideration of our comments on the first draft, and the detailed responses to them.

It may be too late to include an analysis of triple gauge couplings in the paper as done by this new ATLAS paper (this morning’s arXiv paper) and by D0, but one might consider adding the paper as a reference.
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It would be best to emphasize that the observation is for exclusive ZZ production, both in the title of the paper and occasionally in the text where exclusivity is enforced by cuts, where a result is quoted, etc. 

In addition, assuming this is correct, it would be useful to indicate explicitly that it is the total cross section for exclusive production, not just that for some kinematic region. Presumably, the extrapolation to the full phase space is where the PDFs come in to give an error. Again, the word “total” should be used at least in the Abstract and where results are quoted; perhaps also to connect the PDF uncertainty to the acceptance correction.
The result for the llvv mode appears to come from the NN number of events. Yet, there is no error cited for the 48.4 events. In fact, there is no explicit number or error given in the paper for the cuts-method result. It would make it easier to see that the NN method gives a better signal to background quantitatively if these numbers were given explicitly. As it is, the reader has to do the background subtraction with its large error from the number of candidate events actually observed in the data. There is no plot to show whether all the candidates would have to be considered to lie “under” the signal, etc.  Given the effort taken to explain the cuts-based analysis, you owe the reader the result of the analysis done this way – or don’t confuse the reader with the cuts-based analysis which you don’t use.
The discussion about the correction for zero-width Z’s should only be relevant if the total signal is for ZZ and not for Z/gamma* Z/gamma*?  The topic is quite confusing given the early statements about not separating Z and gamma* and only reintroducing the labels explicitly when results are quoted.  Wouldn’t the lll’l’ correction be different from that for the llvv?  It appears to be the same.

In Table II, there is a single number given for the various errors. Since some of these errors will be different for electron and muon pairs (especially “Fakes”, i.e. “Jet misidentification”, it is worth saying explicitly that the listed uncertainty is the appropriate average for electron and muon pairs, both in the caption and in the text referencing the table, but at least in the text.
There are places where singular “calorimeter” is used where “calorimeters” is needed to indicate that both the EM and hadronic calorimeters are meant.  See line-by-line comments.

The references still have a number of minor mistakes, all of which are covered in the SPRG Style Guide. The errors include:

· Phys. Rev. D {\bf vol. number} – The D is part of the journal title, not the volume. This in at least 6 places in the references.
· "{\bf B492}" – The B is part of the volume for Nucl. Phys. journal.  Don’t ask why it’s different.  Note, too,  no space between the B and rest of the volume number.
· Spaces needed consistently between Phys. Rev. Lett.
· No commas between first name and “et al.” consistently. Check all the ref’s for this.

The authors would do well to make use of the SPRG checklist/Style Guide. The document is under item 3 in the godparent guidelines at

http://www-cdf.fnal.gov/internal/physics/godparents/guidelines.html
Line-by-Line Comments (from two-column version):

P1 L1: See comment above about adding “exclusive” to the title – before “ZZ production”.

P3 Abstract: See comments above about “exclusive” and “total” above.

Also, the compound adjectives should be “four-charged-lepton” (note added word “lepton”) and “, “two-charged-and-two-neutral-lepton” (note singular “lepton” since lepton is part of the compound adjective modifying decay modes.
P3 L24: Since this is for PRL, which wants articles aimed at more than members of our discipline, write “standard model of particle physics” once.

P3 L47:  "four-lepton"

P3 L62: data, but also (comma for easier reading and to separate ideas)

P3 L63:  is "dataset" jargon?  Suggest "data set"

P3 L72: Could add “total” before “cross section” the first time “cross section” is used.

P3 L79: “polar angle of a particle’s trajectory (track) with respect …”  to define the jargon word “track”.

P4 L13: What does “commonly” mean here?  Can it be eliminated? No. If the comment is meant to refer to analyses in this paper (as it appears), “usually in this analysis” might be what is meant. Or “most often in this analysis:.
P4 LL31 and 36: “calorimeters”

P4 L48: Is it really true that leptonic W decays are used to measure single lepton trigger efficiencies?  It is not clear what the precise meaning of the statement is in this case.

P4 L106: It would be helpful to motivate the superscript Ax.  What does Ax stand for? Angle?

P5 Table I: The table and related comment would be clearer with another row labeled “Other” for the other processes which would then give the Total Background number and error.  Also, if you use a digit after the decimal point, use it uniformly (i.e., also for the Total Background number). 

P5 LL5 & 17:  "signal-to-background" (compound adjective)

P5 Table II: In the caption, add “in the llvv decay mode result” at the end to distinguish it from the later llll mode result uncertainties. Also, prefer “various” to “different” when there are more than two items.
No capitalizations except at start of lines.

Replace “Fakes” with “Jet misidentification”.  “Fakes” is jargon and should be avoided.

P6 L1: See general comment above about the error on 48.4.
P6 L5: Isn’t the correction for zero width Z’s only relevant if the total signal is for ZZ and not for Z/gamma* Z/gamma*?  This is quite confusing given the earlier statements about not separating Z and gamma*.  Later, wouldn’t the lll’l’ correction be different from that for the llvv?  It appears to be the same.

P6 L52: The comma belongs after the second “jets”, not the first.

P6 Table III: How does one expect a given number of ZZ events?  Is this based on NLO theory?  Based on the number from the llvv mode?  It needs to be explicit.  

P6 Fig. 2 caption: "Two-dimensional" (compound adjective) in first line.

Also “expected background and observed events” in the second and third lines – assuming that this is what is meant.

P7 LL8-9: Text needs to say explicitly that the background has been subtracted from the 14 event number when calculating the cross section.
P7 L11:  "zero-width" (compound adjective)
P7 L14: “explicitly” (since this adverb modifies the adjective “different”) or just drop it.
P7 L24: “total cross section measurement of exclusive ZZ production”  See general comment above.

P7 L50: The coma and number after the (2007) should be replaced by a period.  Is the number from a previous citation (i.e., from hepX?

P7 LL69-71: Are there no better ways to cite these papers (e.g., using arXiv or link to the conference web site)?  How should the reader find them?  Otherwise, they would be private communications or something.

P7 LL76-77 and 83-84.  Use the same format for J. Phys. G., probably without Nucl. Part. Phys.

P7 L77: Check this format.  Volume number?  Also drop the “p.”.

P70 L90: For JHEP, no bold for the volume number.  Don’t ask why.

P7 L92: If the two articles in [25] are the same, drop the arXiv citation. 

