SPRG Comments on 1st Draft of  PRL on exclusive gamma gamma production (10658)
Comments from Jeff Appel, Jon Rosner, and Barry Wicklund 

General Comments:
The draft really needs editorial work, We try to address some of the issues here, but there are likely more.
Title: Please give the explicit colliding particles and cm energy “Observation of Exclusive $\gamma \gamma$ Production in p pbar Collisions at 1.96 TeV''.
[bookmark: _GoBack]The comparison with Higgs production is introduced in a figure and a later sentence. However, these appear with insufficient motivation or discussion. The late sentence does not even direct the reader to Fig. 1. That sentence needs some more meat. For example, is the cross section “directly related” or is it related to a spin-zero part of the gamma-gamma final state or …?
The paper does not address angular-moment effects in the cross section measurement nor in relating gamma-gamma to Higgs. Is there a spin-two component to the gamma-gamma? Is everything from longitudinal components? 
A number of parameters and symbols are used without definition in the text. Please add definitions or identifications the first time these appear; e.g., “pseudorapidity magnitude range, |\eta|, less than 7.4” in the abstract and, preferably, also one in the text of the article.  The coordinate system is defined in [3], but only cited for pT.  The footnote should be cited each time a new parameter defined there is first introduced: pseudorapidity, theta, phi, etc.
The text in figure captions (Fig. 1) and inside figures (Fig. 2) use a symbol for Pomerons which is never explained, or is not what is shown (Fig. 1 shows only p pbar and p p, no Pomerons explicitly). Also appears on P3, L44.  
Please use a common shorthand for background throughout the paper. B/G in Table 1 and B/G and Bg in Fig. 3.
Line-by-Line Comments:
Abstract 
L5: "azimuthal"
L8: "cross section for"
P1, L7: “and by” – It can happen both ways.
P1, L8: “for a third gluon exchange” – Also, maybe you want to say “A third gluon exchange is required to cancel the color of the fusing gluons.” rather than that it is possible for this to happen.
P1, L15: Undefined pseudo rapidity symbol.  Here is a place to add a definition and/or footnote.  Also, doesn’t the cut at 6 depend on energy?  Appropriate for the Tevatron, but not so general as the discussion in this section.
P1, L18-20:  Move “ for |\eta| < 1.0 … 2.5 GeV” to right after the cross section which the phrase modifies.  Then, give the “depending on …” phrase.
P1, L21: Explain and/or give a citation for Sudakov suppression. 
P1, L39-41:  Might state the size of the previous sample (532 pb^{-1}).
P1, L48:  "another 1.11$\pm$0.07 fb${-1}$":  This implies that a separate sample was used from that published in 2007.  Was this a dedicated trigger, with no more data taken with the trigger in question?  If so, the phrase "dedicated trigger" might be inserted somewhere.
P1, L45: "Letter"
P1, L66-67:  Either delete the comma after "[15]" or insert a comma after "strips".
P1, Fig. 1 caption: "FIG. 1. Leading"
Here and elsewhere use period rather than colon in figure and table captions- see APS Style Guide.
P2, L2: Need definitions and coordinate system description here.
P2, L3: Need hyphens for two compound adjectives: anode-wire pitch and cathode-strip pitch.
P2, L8: "miniplug" (use L.C. except for proper nouns).
P2, L15: "data were"
P2: LL15 ff: The word trigger is jargon which should be defined.  Also, this paragraph needs an introduction with an overview of the trigger system.  You might do both at once; e.g. “The data were recorded using a three-level on-line event selection system (trigger). At the first level, we required (past tense here since it preceded the analysis being discussed in the present tense) one electromagnetic shower in the calorimeter with …”.   Note the additional editing (data were, writing out one, etc.).
P2, L15-25:.  This is confusing.  It says that you require EM showers in eta< 2.1, but then (L24)  it seems clear that you require CEM (eta <1) showers only.
P2, L21: “level 2”. “A level three trigger …” – in keeping with the three-level description above.
P2, L32: What unbiased data?  Unbiased with respect to what?  MC or real data?
P2, LL34-35: The text has not said where the MC data has been weighted. The text here comes with insufficient context.
P2, L35:  "necessary"
P2, L36: “motivated by” is too vague.  Maybe “scaled to”?
P2, L38:  "measured"
P2, L38:  space between "CDF" and "[18]"
P2, L39:  delete comma after "effects"
P2, L43: "{\sc superchic} Monte Carlo simulation"
P2, L58: “noise only”
P2, L59: suggest do not use italics for zero-bias, exclusive efficiency.  Maybe drop “(zero-bias)” unless it is used later in the text. 
P2, L64:  comma after "i.e."
P2, L67:  "and slope" (delete "a").  Also, shouldn’t the value of b be negative?
P2, Table I caption: “parameters used for”
P2, Table I:  Are the luminosity and exclusive efficiency common to both gamma-gamma and e+e-?  The table format suggests that they are only for gamma-gamma. Is the electron efficiency for the pair or for one electron?  If former, say “electron pair efficiency” or equal.
P2, L84:  close up space between "radiation" and quote mark
P2, Table I caption, L2:  "for $E_T > 2.5$ GeV" (delete "a"; math mode)
P2, LL83-85: The meaning of this sentence is unclear. 
P2, L88: Please avoid jargon like “tracks’ p/E”.  Perhaps use “candidate electrons must have consistent momentum and calorimeter-energy measurements must be consistent” or equal.
P3, L4:  “Unline photons, electrons have” and "additional"
P3, LL10-14: The order in the Figure and text should be the same.  The text has 2c before 2b.
P3, L15: {\sc superchic}
P3 L17: “issue is”
P3, L18: “chambers give”
P3, L18-19:  $\gamma \pi^0$ events could occur if one of the protons radiates an $\omega$ meson which scatters off a Pomeron from the other proton, and then decays to $\gamma \pi^0$.  The statement on L18-19 is true in the approximation of double Pomeron exchange, however.
P3, L22: "2." -> "2" or "2.xx"
P3, L39: “measured gamma-gamma cross section”
P3, L40: “we take”
P3, L44:  delete comma after "cross section". Also, is the value given for Pomerons or for hadrons?
P3, L49: "Table I"
P3, L52: "theoretical"
P3, L54: Suggest you reference 6,7 here again for clarity.
Also "MSTW, MRST" are not names of computer codes but collaborations, so should be in Roman caps.
P3, L56:  the notation of $\stackrel{\times}{\div} 3$ is imaginative but perhaps non-standard.  Another possibility would be $3^{\pm1}$.
P3, L57: "Fig. 4"
P3, Fig. 3 right:  background is referred to both as B/G and Bg.  For consistency with Table I, "B/G" should be used.
P3: fix punctuation for Fig. 2 caption.
P3, L50: “was estimated”
P3, L60: “In conclusion, we have”
P4, Fig. 4: “Run II” not “Run 2”.  Also, label KMR seems to refer to [9] which could be HKR. Otherwise, KMR is unintelligible.
P4, Fig. 4 caption, L2:  "hadron-hadron" (hyphen)
P4, L31: "angle, pseudorapidity"
P4, Refs 4,5: Follow APS Guide for book refs.
P4, L39: "Press"
P4, L47: "J. High Energy Phys. 01 (2010) 121"
P4, L 60,64: "A {\bf 247}"
P4, L67: "566, 375 (2006)."
P4, L77: "Ryskin, and"
P4: Fix spaces in refs and author names.
P4, references: Single spaces needed after all initials and abbreviations
Also, "cross section for.. theoretical"

