Comments on CDF 9823, 1st draft PRL on stop pairs into dileptons
Jeff Appel, Tommaso Dorigo, Barry Wicklund and Giorgiob, July 10, 2009
GENERAL COMMENT
The paper is very well written and well organized, and requires only some cleaning. The equations should be numbered and that references are messed up (see the line-by-line suggestions on pages 10 and 11). One should conform to AIP style rules.

One should include a comment in order to be consistent with a previous analysis which used a similar method to close the event kinematics (see comment on page 5, lines 16 and 17).
We would have appreciated some additional detail of the capability of the fit to distinguish a signal and to fit its characteristics. If there is space for this in the paper, a plot of the reconstruction of different signal masses would have been nice. 
. 

LINE BY LINE
Page 1

Line 8. Better to invert: "integrated luminosity of ppbar collisions at sqrt(s)=1.96 TeV by the CDF Run II detector". Note the lowercase in "detector".
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Line 7: "it must be" makes reference to a non-existing subject. Who reconciles supersymmetry ? Also, antecedent of “it” is unclear; suggest “SUSY must be a broken …”
Line 10. Suggest to add hyphen in low-mass. 
Line 11. Suggest adding hyphen in top-Yukawa. Note that the "substantial top-Yukawa coupling" just means "due to the large top mass". The large top mass allows large mixing between the two stop states, leading to the possibility of a light stop eigenstate. If this is what you mean, suggest you say this more directly.
Line 13. [1] was already quoted for SUSY in line 1, where one would naturally go for information on R-parity. Suggest avoiding this repetition.
Line 15. No comma after Tevatron. Suggest "is expected to be an order" (we don't know what the stop cross section actually is !) 
Line 18. Suggest "both charginos can decay". As written it implies 100% BR for the leptonic decays, which is not what you assume.  The general reader might like to see a brief summary of the most common scenarios for stop decays in addition to the case that m(chargino) < m(stop).  For example, another scenario favors stop->b l sneutrino, which would result in a similar final state but which is not considered in your limits (?).
Line 22. add prime sign on second neutrino.
Line 24. If the mass measurements in various decay channels no longer are so inconsistent, suggest “This search was also motivated …”.

Line 26. Suggest using the standard font for zero: "D0" not "D\O"
Line 32. Suggest “standard model processes”
Page 3
Line 7. Suggest “azimuth (φ)”

Line 9. Suggest removing “steel” 
Line 10. Use lower case, no article for "luminosity counters": "using Cerenkov luminosity counters".

Line 13. Suggest to add hyphen to "semileptonically-decaying".

Line 16. suggest "final state quarks as jets of hadrons".
Line 17. comma after algorithm 
Line 18. Unless a definition for symbol φ is given as suggested above in line 7, one might add a definition to [11] and footnoting it here. Consider: "cone of radius R=0.4 in (η, φ) space".
Line 30. “determined at”( “used in”.

Line 32. W+jets events ( W+jets production.
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Line 3. Need comma after tt_bar in list before “and”.  Also, suggest “processes, with each normalized to its …”.  In any event, it’s “each … its”, not “their”. Consider "…processes; each process is normalized to its respective...".
Line 4. Suggest “we assume the theoretical cross section value”
Line 5. Suggest adding comma after pb for clarity in reading

Line 6. Suggest small caps for prospino2, as you use for other code names.
Line 7. Why speaking of the signal amidst backgrounds? Suggest putting this sentence at the end of the paragraph.
Line 10. Suggest “Z-mass-peak region”, adding hyphens for compound adjective

Line 11 – The word “fake” would be better replaced by “be misidentified as”
Line 12 – Suggest “on the presence of” 
Lines 14 and 15. Suggest keeping the list of control samples near their first mention; e.g., “using control samples of events with low MET, events with zero and one jet, and events with same-sign charged leptons; all of which are orthogonal to the signal sample.” 
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Line 1. In the last term of the formula of line 1, fitting lepton and jet data to the hypothesis, the fit parameter is listed second and the data is listed fist in the numerator. While this is immaterial (as long as the term is squared, please correct), one may wonder why this listing is opposite to that adopted in the previous terms. 

Lines 5 and 6. The constrain imposing the match of the transverse missing energy is not seen in formula 1. Also, how do you choose the ratio of the two transverse momenta when matching their sum to the MET?  Also, is the match mathematically equal, or allowed to vary within some resolution.  If the latter, is it meant to be implicit in the preceding equation?

Line 12 Same comment fot minuit as on page 4 line 6.
Lines 16 and 17. The scan over the two neutrinos azimuthal angles was used in a previous CDF top mass measurement in the dilepton channel (Phys. Rev. D 79, 072005 (2009). In that study a problem was encountered at some singular points in the φ1, φ2 grid. 
We quote from that paper “In building the grid we avoid the singular points at φ_1 = φ_2 + k · π, where k is integer. For these points, which correspond to a configuration where the two neutrinos are collinear in transverse plane, the kinematics of the event cannot be reconstructed using Eqs. 3- 8. Avoiding these points in our procedure does not affect the reconstruction of the top mass central value, but rather affects the width of the mass distribution per event.”
It would be appropriate to mention whether you encountered the same problem and how you solved it in this analysis.

Line 25. Suggest removing "due to" here and on line 26.
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Line 2 – “systematics” is jargon. Use “systematic uncertainties”.

Line 5. As done for the other uncertainties, it would be natural to quote the size of the systematic uncertainty associated with ISR, FSR. Note also that the relative size of the ISR/FSR is missing. Suggest adding (xx%) for these.

Line 7. Comma after distribution. Fix Z/gamma+jets here and in the next line. 
Lines 7, 8. The symbols indicating the Z+X processes are confusing.

Line 13 "fits" It would help to say briefly what the CLs method does.  Presumably you get a delta ln L from the two fits, or some such statistic, then what?  This paper is about setting limits, so please explain the logic. 
Line 19. Suggest removing the comma after “criteria”.
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Fig. 1. This figure is confusing, we should have a thick line separating the SM from the exotic signal on top of it. Caption.  Instead of saying "for all values of the dilepton BR", why not say "for the lowest value of BR**2 considered, 11%".  Also this is BR**2, not BR as the legend says.  Best to make this clear, since you do not discuss the range of BR**2 that you consider until Page 9.
Line 6+ (formula at bottom of page). Suggest enclosing the entire right-end-side term within brackets, followed by “GeV/c”
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Lines 1 and 2. Suggest “predicted and observed events” so that the text gives these in the same order as in Table I.

Line 3. Suggest placing "in the b-tagged channel is shown in Figure 1" just after "stop mass", and end the sentence after "stop signal.
Line 4. "Fig. 1", 
Line 8. "Fig. 2" 
Line 9. Since you are quoting squared BR’s, rather than “equal to B2(χ+- (χ0l+-γ)”, consider “corresponding to the quoted values of B2(χ+- (χ0l+-γ)
Line 20. Suggest “the fist lower limits on stop mass in this mode.”

Line 21. Suggest “for R-parity conserving pair production…”

Line 24. Suggest “production” (singular)


Page 10
In pages 10 and 11 references are inconsistently cited. Always use commas before last "and" in a list of >2 authors. Some boldfaces are missing. In some detail:  
Line 12. comma after Olive and B238} 
Line 15. comma after Carena 
Line 16. B515 
Line 17. "J. High Energy Phys. 04 (2004) 068" 
Line 19. "D71" 

Page 11 
Line 9. "Phys. 07 (2002) 012." 
 Line10. "Phys. 01 (2001) 10." 
 Line12. "Nucl. Instrum. Methods A, B434" 
	
	


