COMMENTS ON CDF , 1st PRD draft, Single Top with Et,miss and jets 
 Barry Wicklund and Giorgiob, September 30, 2009, 
GENERAL COMMENT
This paper presents a difficult analysis of a very rare process which competes with many hard backgrounds. The work is performed in great detail and should be praised for accuracy and competence. However, although an interesting result is eventually achieved, its significance and reliability is over-stressed to some extent. A number of suggestions on how to correct for this are given below. 
Although the introduction could be simplified, overall the paper is well written. Many comments are stylistic (see the SPRG guide). For example, serial comma should be used throughout.
LINE BY LINE

Page 1
Abstract 

Use “(stat + syst)”, no periods.

On first line suggest “with the CDF II detector “ (avoid repeating “using”)

Line 4. Suggest “implemented” rather than “expressed”

Line 7. Suggest “by 2.1 standard deviations (σ) with a median expected sensitivity of 1.4σ.” Also:  “If the excess is attributed to single top production, the cross section is measured…”

Line 9. “[1,2]”

Page 2

Line 7. use comma before "which" (non-restrictive clause); for restrictive clauses use "that" with no comma (here and elsewhere).

Line 10. Suggest “backgrounds which can be estimated only with a large uncertainty” (to avoid repeating “difficult”) 

Line 11. Suggest “…has been achieved by the D0 Collaboration by looking…luminosity (10,11) ”

Lines 12 to 14. Suggest dropping these sentences on the intermediate measurements, and letting ref. 12 be quoted in the paper of ref 14.
Line 15 "fb-1 of integrated luminosity"
Line 20 "independent from the existing measurements" is ambiguous, since these presumably include [14].  Maybe "independent of measurements that require lepton identification"
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Line 1. Suggest "…jet energies results in a corresponding error in the missing transverse energy measurement"
Line 9. Use "top-quark events", but use "top quarks".

Lines 17 and 18. Suggest “The analyzed data set is described in Section III.”

Line 24. Suggest “…measured in this Et,miss data sample…” (Quoting “jets” in this sentenced is unnecessary and not to the point, since the purpose is to define Et,miss)
Line 25. Comma after Section X, as done consistently in previous quotes.
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Line 10. “…and in the forward region…”

Line 13. Suggest “…are instrumented with detectors which…” References 24 and 25 would inform on which detectors.
Line 15 Suggest "..central region..forward region, where"

Line 23.Suggest “The events of interest are those…”

Page 5

Line 2, etc. Use lower case for "level"

Line 5. “…that one of the two,…”

Line 8 "200 cm-2…" ??, You mean "2.0 1032 cm-2…" ?
Line 9. Suggest “…access to the incoming events was denied by a rate scaling factor…”

Line 15 "small MET, and therefore we require" or "small MET; thus, we require"

(“thus”, however, “therefore” are adverbs, not conjunctives, see Strunk + White page 4)

Line 23. Suggest ”After reconstruction, we retain…”, and also “…the event vertex is well inside…”
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Line 4. Suggest “…verified by transverse energy balance in events with a single jet and an electromagnetic object…”
Line 10. Font size looks too small for "secvtx", whereas it looks correct on page 7.

Line 15, suggest “…JETPROB, is also used to identify…”, and “…that all tracks…”

Line 17. parameters
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Line 4. To complete the argument, one concluding sentence is needed to indicate how events with this spurious Et,miss were handled.

Line 13. Does not
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Line 2. Suggest giving more information on the 2(2 with 2(3 matching scheme. Quoting a thesis or a Fermilab note is not appropriate.
Line 5. Suggest “…and no leptons or leptons which escape detection in the final state.”

Line 7. Suggest “…has a cross section of order of μb, which is about…”

Lines 10, 11. Suggest “whenever B-hadrons undergo a semileptonic decay”

Line 21. Please justify why events in the quoted Et,miss and jet angle ranges should be depleted of a t-tbar component. 

Line 27. Since the chosen range is so wide, consider saying “all particles” rather than “only particles”
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Line 2. Suggest “…in the signal candidate sample”
Line 8. Suggest “…QCD multi-jet background events…”

Line 23. Suggest dropping “from strong interaction”

Lines 25 to 30. The argument is not clear. Since you normalize the expected W, Z rates to the CDF measured cross sections and use the corresponding error, why should you worry about Pythia at all?
Page 10
Line 6. The kinematics of t-tbar pairs does not vary appreciably when a slightly wrong top mass (175 GeV/c2) is assumed. However, it does not seem right to rescale the measured cross section to this mass when computing the expected background from t-tbar.
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Line 23. Suggest “…from the charged particle spectrometer…”

Page 12

Line 5. Ht was not defined before (it is defined on line 16, page 17). On the other hand, missing Ht  is properly defined.
Line 10.Suggest “…and the direction of their boost” Is this what “boost” means?

Line 11. Suggest “…discriminate between the fragmentation properties of heavy flavor jets…”
Caption to Table 1. “…QCD background…”
Line 17. “…does not…”

Figures 3, 4. The different colors are difficult to disentangle.
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Line 7 "Figure 5"
Line 17. Suggest " We find that the predictions must be multiplied by scale factors that depend on…"

Page 15

Caption to fig.5. Suggest indicating which is which on the three figures (1S, 2S, SJ), and showing an arrow at the position of the cut (-0.1)
Page 16

Line 2. “a few residual QCD events” is not really appropriate. The residual QCD is of the order of ½ of the background (see fig. 5)

Line 7 "~50% of the events" 

Lines 12 and13. We believe that you are showing the simulated locations of e, mu, tau that are not found. It is hard for readers to  visualize the distribution of things that are not seen, and so readers have to be told clearly that this is the case. Then you should explain: 
1) There are dead regions in both electron and muon coverage in the phi cracks every 15 deg. in eta <1 and in the region eta=0, where the calorimeter is divided in half. 
2) There is a break in coverage for CEM and CMX for the service gap. 
Surprisngly, we don't see any clear excess of missing electrons or muons in the service gap in the plots a and b. 
3) The electron efficiency is more uniform in the PEM, while the muon efficiency is low in the BMU.  Thus there are more missing muons in 1<eta<2 and fewer missing electrons in eta>1. 
4) missing tau's that decay hadronically are uniform in eta / phi, and only leptonic tau decays should show structures as seen for e and mu. 
5) The absence of missing leptons of all types for eta>2 just reflects the eta dependence of the generated spectrum. 
This is a possible users' guide. Alternatively, do not show the figure and just say in words that the missing e and mu leptons in the simulation populate the detector region where there are known inefficiencies due to dead material, holes, or other such.
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Line 12. Suggest “…increase the statistical power…”

Line 17. Suggest dropping “considering all two or three (Et,miss, ji) pairings” (as already clearly specified, as the minimum difference with respect to all jets ji)

Line 25. "multijet".  Also use serial comma here …plus jets, and Z…".  Or "…plus jets, Z.., and ttbar…"
Line 26. "39 000", "42 000".

Page 18

Caption to TABLE III. Suggest “for events accepted by the pre-selection NNQCD > -1” 

Lines 5 to 7. The statement is much too strong. Suggest “One may observe a slight tendency for signal events to shift towards positive values of the NN discriminant, and an opposite tendency for the bulk of background processes”.
Page 19

Fig. 8. Here you have a better way of labeling the sources.  Suggest you adapt this labeling also to previous figures. However, the textures in the label are not used in this or previous figures, because they are normalized to unit area, whereas the textures do appear and make sense in Fig. 9 and following.  

Suggest you find a way to do consistent labeling in all figures with appropriate textures (Fig 9), or line colors (Fig. 8), and make it work in gray scale.

Page 21
Do not use bullet lists in PRD. Numbers are OK.

Figure 10, caption. “top”, “middle” and “bottom” do not fit the layout of the figures.

Line 6. You worry about the uncertainty on the single top cross section predicted by theory. One may wonder why, since one aims at finding experimentally whether there is some contribution by this process. It is fine to make us of the predicted kinematical distributions to distinguish signal from backgrounds, even to consider the predicted rate in order to estimate the sensitivity of the analysis, but it is not self-evident why one would make use of the predicted rate in order to assess a systematic error to the final result. The problem arises because some background estimate depends on subtracting the signal contamination, which is computed with Monte Carlo (first lines on page 24), or when turning the result into a Vtb constraint (page 27). In order to avoid the reader to be confused, suggest adding here a sentence driving attention to such motivations. 
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Line 5. You use here the US spelling “parameterization”, while in several previous occasions you used “parametrization” (also on line 19, page 23)
Line 25. Suggest “test beam energy scale”

Page 23
Line 9. Suggest “ the predictions with a ±σ variation in each of the 20…”

Line 28. Suggest “non-QCD”

Page 25

Line 2. The claimed excess is by no means evident. Suggest “We use the binned-likelihood technique to fit the data of fig. 10, in order to gauge the significance of a possible signal-like effect and to measure the corresponding single top cross section.”

Page 26

Line 12. Suggest "We define the measured cross section as the value corresponding to the mode (maximum) of the p(sigma|D) distribution"
Line 27. The sentence is truncated “…does not introduce a bias.”
Page 27

Line 12. Measurement is too strong. Suggest “Constraining Vtb”. This would be consistent with the result quoted on page 29, Vtb > 0,36 with 95% c.l.
Line 13 "standard model"

Page 28

Line 2. Suggest “error” rather than “precision”

Page 29

Figures (a) and (b) are not labeled. The caption does not explain what is plotted in the figures. Suggest showing in fig.(b) a arrow from the quoted |Vtb | limit to the lower edge of the 95%  |Vtb |2 color band.
Page 30. 

The official acknowledgments paragraph has changed slightly. Please use latest version.

References:

-Use (XXX Collaboration)", not "[XXXX...]"

"Nucl. Instrum. Methods" abbreviation.

Use APS format for JHEP references given in SPRG Guide.

Use boldface for journal numbers not letters, for example in refs. 28-30.

Use serial comma in refs., for example in [46] "Nason, and"

Use APS arXiv format, for example "arXiv:hep-ex/0903.2503." with no [ ] around it. 

