SPRG Comments on Draft 2 of  Graviton Search in gamma-gamma
(comments from Jeff Appel and Peter Renton)

General Comments
The paper seems in reasonably good shape and is generally well written.
Please adhere to the APS guidelines; e.g., generators etc. in small caps (\sc) in many places: \sc{geant3}, \sc{pythia6.226}, \sc{pythia}, \sc{diphox}
The limits given are less stringent than those from D0 using the same integrated luminosity, but there is no comment on this. Please comment if this is due to the omission of the ee data in this CDF analysis, or something else. If the paper is to appear in PRL this point must be addressed.

The mis-identified jet background discussion is unclear, in particular how single and double mis-identified jets are handled in obtaining the shape used in the fit.
The binning of the histograms is unclear to the reader. It is said that the bins correspond to the mass resolution but it would be useful to have some visual representation on the figures showing this, particularly at high mass values where it is not clear if any bins have zero entries.

Line-by-Line Comments
L14: Suggest “limits on the production cross section” to make the reading clearer – though it is later in the sentence clear that it is not a scattering cross section, of course.

L44: Suggest “In this paper, we report on a search …”. The antecedent of “the” in the original is unclear. Also, we are not simply reporting that there is a search, but the results of the search; hence the added “on”.

L45: Suggest splitting the long sentence; e.g., “decay channel. We use 5.4 fb-1 …”

L57: Suggest “(COT) covers the pseudorapidity range |eta| < 1.0 [6]” to help define the symbols.  I would also add the footnote [6] where eta is defined. 

L59-60: Suggest “The calorimeters have electromagnetic (EM) and hadronic layers arranged …”.  The antecedent of “They” could be read as referring the the eta ranges discussed at the end of the preceding sentence.  Also, recommend a sentence here such as 

“The calorimeters allow measurement of the “transverse energy” E_T (=E sin(theta) [6]).

I don’t think that the definition of E_T in [6] is very helpful. How do you measure energy in a transverse plane? 

L64: Recommend defining the jargon word “trigger” for later use and hyphens for compound adjective: “A three-level real-time event-selection system (trigger) filters events”.

L78: Recommend “electromagnetic calorimeter portion”.

L83: Recommend adding “[6]” for reference to definition of eta and phi: “0.4 [6]” around …”

P5 Fig 1. Please give some typical values of the mass resolution (eg at 100 and 500 GeV) to help the reader.
L92: Compound adjective needs hyphen “\sc{geant3}-based CDF II detector simulation”.

L112: The word “reasonably” does not add information and should be dropped. You later discuss the uncertainty and show it in the plot.

L114: Please give some justification for the functional forms used (eg why polynomial plus the sum of 5 exponentials). Give the criteria used to establish these forms. Over what range in mass is the DIPHOX distribution fit? Given the large number of exponentials and parameters, it would be useful to know how far you are extrapolating the fit when it is finally used.  

L117: It would be helpful to note for example “The second background component, negligible except at the lowest masses, arises …”. This is evident after one looks at the plot, but could be a helpful aside here.
L119:  similar comment to line 114.
L121: Is the loosening of criteria for one or two photons? If the background is completely due to one fake photon, it wouldn’t matter.  However, the text does not make it clear what exactly the jet background is.

L126: It is not clear how you allow the shape of the photon-like jets to vary in the fit. It appeared earlier that you fixed the shape and only allowed the fraction to vary.

L129: Please make clearer how the absolute normalization is actually made in the fit eg how is it computed in Fig 2. (this isn’t clear at present)

P8. Fig. 2: The third sentence of the caption is unclear. The distribution is a di-photon mass plot. What is the dotted line?  Is it the floated-normalization fit of events in which one (or two?) jets are mis-identified as photons? The dotted line cannot be simply “jets which fake photons”.

L148: Write out “Sixty percent” to avoid starting a sentence with a number. Or, say “Approximately 60% …” or something like that. 

L154: “the SM and mis-identified jets describe the data”  I think you need the mis-identified jets at low mass, right?

L164: “Pythia” is different to previous citings and should be in small caps: sc\{pythia}.
L167: The word “analysis” is singular, and the verb should be either “led”, or if you want to use present tense, “leads”.

L168-169: Why the “first excited state”? Why isn’t the limit for the ground-state graviton? There is no mention of excited states in the rest of the paper, including Table I and the figures which refer to the limits. 
 L173: suggest “using data corresponding to an integrated luminosity of approximately 5.4 fb-1”.  Why the word “approximately”? We know that there is a 6% luminosity uncertainty.
L203: If you accept the recommendation on E_T for line 60, you can drop the text on E_T here – which, in any case, is poorly worded at best as noted above.
