SPRG Comments on 1st Draft of ZZ production PRL (10689)
``Measurement of $ZZ$ production in leptonic final states at CDF''

Comments from Jeff Appel, John Rosner, and Barry Wicklund

General Comments:
Physics:

The neural net is trained using seven event kinematic variables. Separation between signal and Drell-Yan, as shown in Fig. 1, is impressive.  Does any one of the kinematic variables stand out as the major source of this separation?  Can they be ranked in order of efficacy?

The source of the value used for lepton efficiency is not identified in the paper, though a 10% uncertainty on lepton acceptance and efficiency is mentioned in P4 L21. The value of the uncertainty is said to come from a comparison of Z -> ll expectations relative to data.  So, there must be a 6% uncertainty just from luminosity.  Is the rest from the model for Z production?  If the uncertainty comes from Z -> ll, the value of efficiency could not come from there. Then where?  Also, if the uncertainty is 10% per lepton, why isn’t the uncertainty on the ZZ -> llll mode at least about 40%?  And, at least 20% for ZZ -> llvv?

This would be a correlated uncertainty in combining the two results, not mentioned in the text.

General Style:

The hadron part of calorimetry is not listed or described anywhere. Yet, there are places where energy deposit in both calorimeters is implied, presumably, as in the isolation cuts. The two calorimeters should be mentioned and plural “calorimeters” used when appropriate.  See examples in line-by-line comments below.

The pseudorapidity is used with and without a subscript “d”.  The use without “d” may be assumed to mean that the actual interaction vertex is used in that case.  Please check that this is how the text uses the symbols and be explicit about the definition of \eta without a subscript; e.g., on P1 L55. 

There are places in the text where jargon is used without definition. See examples below and suggestions for improving this situation.

The symbols for charged lepton (l) and neutrino (v) may be said to be defined in the abstract, but should be similarly defined in the main text where they are first used. See comment on P1 L20.

Figures and Tables: Use, e.g., "FIG. 1. XXX" (period instead of colon)

These days, use D0 in place of D0/ as in ref. [9], not as on P1 L23.

Roman for "stat", "syst" within math mode; no periods.
Make sure "W", "Z", "ZZ", etc. in text and tables always is in math mode.
Make sure "DY" in text is always in Roman, not math mode.
No capitalizations except at start of sentence, proper names.
No hyphenation except for compound adjectives.
Not sure of the convention, but the text would look better if the [ ] footnote symbols followed the period rather than appeared inside the period; i.e., “last word [#].” could be edited to be “last word.[#].”  This saves one space each time, too. 
Line-by-Line Comments:

P1 Abstract, L4:  "two-charged and two-neutral".  Note changed order to match that of the symbols (llvv), and both compound adjectives with hyphens.
P1 Abstract, L4: "$Z$"

P1 L2: “(SM), with a cross section” - comma to separate thoughts. Also, if the text uses 1.4 +- 0.1 here, it should be the same on P4 L46.  Maybe 1.40 +- 0.10 would be best in both places. Note only one digit appears for the uncertainty on P4 L46.
P1 L7:  "extra dimensions"

P1 L11: "is an essential"
P1 L20: Good place to define the charged lepton and neutrino symbols; e.g., “in the four-charged-lepton decay channel ZZ -> lll’l’ and the two-charged-lepton decay channel  ZZ -> llvv, measuring”
P1 L23: "D0"

P1 L29:  "$ZZ$"

P1 L33: “using data from approximately 6 fb-1 of integrated luminosity” – You use the data, not the luminosity for the measurement. 

P1 L34: "CDF II"

P1 L36: “statistics” is jargon.  How about “ increased quantity of data”

P1 L39:  "$Z$"

P1 L48: Suggest you append this to previous paragraph.

P1 L55: “axis and with the origin at the pbar p interaction point” – assuming that this is the case.  See second general style comment above.

P1 L57: “Tracking” is jargon.  Suggest Measurement of charged particle trajectories extends to …”

P1 L59: "and poorer resolution" otherwise it reads "lower resolution".
P1 L60: Here is a good place to indicate that there are both electromagnetic and hadronic calorimetry and that both have a pointing tower geometry. 

P1 L63: “calorimeters have”
P1 L67: “electromagnetic calorimeter (EM)” 

P1 L69: Drop (MIP) since the acronym is not used elsewhere in the text.

P1 L71: Suggest "include $\tau$ leptons.."

P1 L79:  Is MET always calculated from the interaction point?  Or, in the trigger is the center of the detector assumed?

P1 L80: “calorimeters”  if both EM and HAD are used here.

P1 L90: "to the parton".  Also, should there be a subscript “d” on \eta here for the trigger?
P1 LL93-94: “trigger” is jargon needing definition.  How about “We use an on-line event-selection system (trigger) to choose events that pass … lepton.”

P2 L6: “analyses” since there is more than one such analysis.

P2 L9: Suggest "leptons that do not lie inside"

P2 L10: Suggest you break up this long sentence, e.g.,  "All reconstructed leptons must satisfy a calorimeter isolation requirement: the total ET in the calorimeter towers that lie within a cone of DR<0.4 around the lepton, excluding the tower traversed by the lepton, must be less than 10% of the ET(pT) of the reconstructed electron(muon)."

P2 L12: “calorimeters”  if both EM and HAD are used here.

P2 L19: Avoid starting a sentence with a symbol.  How about “Candidate ZZ -> llvv events are selected”.  By the way, is this cut really applied to both eevv and mumuvv events?

P2 L21: “hadronic activity” is jargon. How about “energy deposit in the hadron calorimeter”?  Is that how the cut is made?

P2 L22: Is there a minimum Et for the cut on extra jets?

P2 L34: “quantified by”

P2 LL40-41: “using Monte Carlo simulations including a GEANT-based simulation …”

P2 L50:  "$W$+jets

P2 L61: “We further select zz -> llvv events”  

P2 L64: comma after GeV

P2 L65:  no new paragraph

P2 Table I caption: 5.9 fb-1 of integrated luminosity”  and “includes statistical and systematic errors”

P2 L72: “In order to improve … ratio further” – Add further since the analysis as described to that point has already improved the ratio.

P2 L83:  comma before "and"

P2 L84: "transverse"

P2 L87: “NN-output distributions for data and expected background”

P2 L94: comma after "output"

P3 L1: comma after “channel”

P3 Fig. 1 caption, L1:  "Neural network".  Also, “the llvv sample, scaled”.  Shouldn’t there be an “s” on value, or is only the signal size allowed to float in the fit?  What is scaled exactly?  Actually, the text suggests that there is on scale, that for the ZZ signal.  This should be clearer in the caption.
P3 LL12-13: use lower case "leading order", etc.

P3 L18: serial comma before "and"

P3 L23:  "DY" (no math mode)

P3 L30: Please indicate the number of ZZ events that comes from the NN fit.  The reader will want to compare this to that from the pre-NN analysis; e.g., “yields N events and a measured production cross section”.

P3 LL32-33:  "{\rm stat}", "{\rm syst}" (Roman, no periods)

P3 L36: Suggest "has smaller background"

P3 L37: Suggest drop "Furthermore", i.e. "The lepton identification efficiency enters the overall efficiency as the fourth power. Therefore, we.." 

P3 Table II, top line: "$ZZ$ $WW$ $WZ$ ... $W\gamma$ $W$+jets"

P3 L42: Seems confusing, as it sounds like you are switching back to the ll nunu analysis.

Suggest "For the llll analysis, the lepton selections that were used in the llnunu analysis are extended..."

P3 L45: "based only"

P3 L46: "Each of the three resulting electron" (you have not defined "the three" so this explains that you created three categories).
P3 L48: “an orthogonal”

P3 L50: “calorimeters” if that is what is meant

P3 L51: comma after “category”

P3 L59: Replace semicolon with comma.
P3 L60: You probably cannot tell that a particular lepton made the trigger when there are two that could have.  How about “and be at least one lepton that met the trigger requirements.”?

P3 L67: “within +- 15 MeV/c2 of the Z mass.”

P4 L7: “A few percent correction” – “order” implies a factor 10 for a physicist.

P4 L8: comma after “counting” to separate ideas

P4 Table III, L1:  "$ZZ$; L2:  $Z(\gamma)$+jets".  Also, “statistical and systematic contributions added in quadrature” if that is the case.  “systematics” is jargon to be avoided.
P4 LL33,34,44:  no periods after "stat", "syst"

P4 L37: “requirements” (plural)

P4 Fig. 2: Of course this makes sense only in color, but even then it is difficult to parse.  

You have somehow chosen a grid in which to place the black and red boxes, but there seem to be missing boxes, for example X= 52, Y=38, with no obvious pattern.  You might add the shape to help those with black-and-white copies; e.g., “the green shaped cross-shaped region”. Furthermore, we do not know the scale, except by inference from Table III. Finally, the green line represents the cuts on P3 L66, but then you have 3 stars outside this region, with no explanation. This is the key plot. It would be nice to make it really clear. You should remove the luminosity from the figure, adding it to the caption or not.
P4 Fig. 2 caption:

  L1:  “Two dimensional distribution of M_ll for the non-leading pT vs leading-pT Z candidates for the expected and observed events.”  Also, “proportional to the number of events expected”.
  L2:  "drawn"

P4 L4: comma after jets.

P4 L33: "stat" "syst", no periods.

P4 L45: "standard model"

P4 L46: The text uses 1.4 +- 0.1 on P1 L3.  It should be the same on P4 L46.  Maybe 1.40 +- 0.10 would be best in both places. Note only one digit appears for the uncertainty on P4 L46.

P4 L48:  comma after "date"

References P5:

L1 "D {\bf 60}" Use Roman for the "D" in PRD references throughout.

L4 "Nucl. Phys. {\bf B282}"  (Use boldface for "B" in Nucl. Phys. B. This is the exception to using Roman).

L19 "{\it et al.}"  Here and throughout.

L19 "...Collaboration), Phys. Rev. Lett.104 (2010).".  Note, missing “page” number and volume needs {\bf 104}.

l30 "A. Abulencia {\it et al.} (CDF Collaboration), J. Phys. G {\bf 34}, 2457 (2007)."

You can also use "J. Phys. G: Nucl. Part. Phys. {\bf 34}, 2457 (2007)."

L35:  "Methods A {\bf 566}"
L41 "..(CTEQ Collaboration), Eur. Phys. J. C {\bf 12}.."

L42 "J. High Energy Phys. 05 (2006) 026." (no \bf).  Use this format here and L44, L59.

L44 Page no. is missing. also "arXiv:hep-ph/0204244."

L47 "S.-C. Hsu, Ph.D. thesis, U. C. San Diego, 2008, FERMILAB-THESIS-2008-6." 

L49 "Nucl. Instrum. Methods A {\bf ?}, 190 (2006). Need volume no.

L53 "...Methods A {\bf 494}, 57 (2002)."

L62: Not obvious that this footnote is needed, given definition on P1 L84.  What is here is wrong.  Suggest “deposit in each calorimeter tower times the sine of the polar angle to the tower.”  [from the pbar p interaction point or the detector center?]. The tower geometry should have been mentioned in the calorimetry part of the detector description.

