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GENERAL COMMENTS
Please use "Higgs boson" and not just "Higgs", and make clearer in the introduction that the SM cross section for this channel is about 1fb - so anything observed can have nothing to do with the SM Higgs. The possible cross section observed is a factor 10,000 more than the SM. Also please define more clearly the symbol for the Higgs boson you are searching for. In the introduction, a longer recap of Higgs boson phenomenology in the MSSM (h/H/A) would be helpful. There is a present a confusing mixture of A, φ, h and H. It would also be useful to use a symbol like HSM for the SM Higgs boson.

This is a complex analysis where one cannot exclude that some significant details may have been overlooked. However, the draft is well organized and well written, and can be followed if the required concentration is applied by the reader. The authors could help by being clearer in a number of points (see detailed comments below). An example of a point to be clarified is what the “superset” (this word is not in our dictionary) of events with 2 tags is, which contains (as we understand) the signal sample with 3 tags (lines 119-122). It would be appropriate to state that even so it can safely be used to estimate the background.
The discussion of the statistics (Chapter VII) can also be made clearer. First of all   The 0.23% p value quoted on line 554 does not include the trials factor, and the info that this goes to 1% when trials are taken into account should be given immediately (not as later as in line 657). It would be nice to show the p-value distribution for background only. As we understand the way to get this is 
  (1) generate BG only MC samples 
  (2) scan in steps in mass with a fit to signal + BG at each mass. 
  (3) for each scan report the largest p value corresponding to the biggest    fluctuation in that MC sample. => p value distribution 
  (4) repeat this on the data sample to get the p value of 0.23% 
  (5) generate expected limits by finding the value of signal at each mass that would exceed the 95% p value probability at that mass. 
  (6) generate actual limits doing step 5 for the data alone. 

The SUSY interpretation section should be presented as a culturally interesting exercise, not as the likely physical interpretation of the modest observed anomaly. We note that gradually through as number of step the paper seems to conclude that the anomaly is indeed indicative of a SUSY process. The final line of the conclusions (Chapter VIII) illustrates this drift: “The best-fit value of tanβ in this scenario at mA = 150 GeV/c2 is 75 ± 16”. No matter how many conditions and assumptions were previously to specify the scenario, such a sharp concluding sentence could be memorized by the reader as a statement that we have measured a SUSY parameter, with SUSY MSSM conspiring so as to give us a measurable signal which is 10000 times the SM cross section for this channel. Although the argument is not compelling, note that in the chargino e nutralino searches these MSSM parameters appear to be excluded by LEP. 

Please adhere to the APS guidelines, particularly in the format of references. Follow SPRG Guide for reference formatting- lots of minor glitches here: 
Take care in the use of "xxx, which" and "xxx that" 
Use APS abbreviations- "Fig. X", "Eq. (X)", "Sec." 
Do not use "however", "thus", "here", "otherwise"  etc as conjunctives. 
Use, e.g., "blah blah; however, blah blah" 
The acknowledgments paragraph is missing. Add the latest (Jan 2011) one. 
Tables are not in APS format yet. 
Use "D0" not "D/O" 
Use “Level 2” rather than “Level2” throughout the paper.

LINE BY LINE
Abstract, line 5: "mass of the two leading jets"

Page 1 (Introduction)
Line 10. Suggest “Higgs boson”

Last two lines. Suggest “In the assumption that the excess be due to new physics, we derive limits on tanβ in a specific supersymmetric model.”
Page 2
Line 6. Suggest “…light Higgs boson (H) in association…”
Line 9. Suggest using H rather than Φ, as done consistently later. If not, Φ should be defined. Also, please add a reference for the 10 pb-1 estimate.
Line 19. Please explain why it is H (i.e. the heavy Higgs boson) in Fig 1, rather than the light h, and comment on the relevance of the two diagrams for this analysis.

Lines 20 to 22. This paragraph is a single sentence.  Suggest merging with previous paragraph

Line25. Suggest "the most energetic jets in the event"
Line 26. Suggest “…leading jets in transverse energy Et, m12.”
Page 3
Caption to fig. 2. The meaning of “match” is not defined. Also, suggest making clearer that this is signal only and no backgrounds are shown
Line 28. "The background is predominantly QCD multijet production containing...."

Page 4
Line 47. Suggest add reference for MSSM here
Line 48. Suggest dropping “only”
Lines 54 to 57. Suggest rephrasing in order to avoid using “model” four times

Line 62. Suggest “The event kinematics is described using…”

Line 63.  Suggest “…r is the distance from…:
Page 5
Line 76. Suggest “…superlayers of drift cells with 12 sense wires each…”
Line 81. “…into lead…” (no “a”)
Line 91: "based on a data sample corresponding to an integrated luminosity of..."
Line 94. “ pt > 2 GeV/c “
Line 97, and many times later. Suggest “Level 2” rather than “Level2”. Also, suggest you refer to the "silicon vertex trigger (SVT)"
Line 98. Level 3 is same as offline but without final calibrations. "fast version" is not the right description.
Page 6
Line 108. Suggest “…in the event selection requirement (see below).” 
Page 7

Line 144. The SUSY cross section can be estimated by scaling, but can one rely on the kinematics of the events being the same as in the SM?
Line 147. Suggest "CDF II" 

Lines 148, 149. Since MCFM does not decay the Higgs, the kinematics can be adjusted at the bjet and at the H level, not really at the event level. Suggest adding some info on how this was done.
Lines 152-158. This paragraph is confusing, please rephrase. We believe that what you mean is "the efficiency after the three jet requirement is 14-28%, "the efficiency after adding the SECVTX.. is 0.75..". The word "contributes" is just confusing.
Page 9
Lines 129 to 130. Suggest referring to diagrams in Fig. 1.  Also comment on the choice of calculating one but not the other

Page 9

Line 170. Suggest “...where the additional activity X is from…”
Page 10

Line181: "the data themselves"
Page 11

Line 214. “…is the purely…”

Line 238. Suggest “…is of major importance.”
Line 244 "triple-tagged" 

Page 12

Line 247. “…becomes more efficient…. For b and c quarks this is not true over the full range (fig. 6).  Suggest "At moderate Jet ET, SECVTX becomes more efficient...".

Line 249. The energy dependence of the efficiency for b, c jets decrease at large energies (top fig. 6). This is surprising in general, and more so given the steady increase of track multiplicities (bottom fig. 6). Do we have a confirmation from high energy b-jets in data? This would be important in order to be confident that this is true.
Suggest including a comment and explain.

Line 250. “…to a harder…”. This would be true if all tagged third jets were from light quarks. Light quark 3rd jets dominate the pretag sample, but the composition will be mixed much more evenly after tagging. Given the bumpy energy dependencies seen in fig 6, this statement (if these dependencies are confirmed) is hard to justify. Suggest saying rather something as “…to a deformed…”.
Line 258. “…in the data...” Do you mean that data samples for specific jet flavor and track multiplicities were studied and compared to MonteCarlo? This would be great. If a single scaling factor was sufficient to bring data and MC to agree, this means that the unexpected energy dependence of efficiency for b and c quarks, seen in fig.6, is the same also in the data. 
Line 259. "where xy refers to the flavor..."
Line 263. Drop extra ")" after "jet (q)"

Page 13

Fig 6: To help distinguishing the curves, suggest adding symbols to differentiate between them.

Page 14
Line 285. ”We expect that there be an equal number…”. Please consider whether including a comment to justify this assumption. This expectation is OK for the rate of primary tracks missing the event vertex because of tracking errors, but less so for vertices which require a coincidence of two or more tracks. On the positive side, a badly measured primary track could rescue a delayed vertex from K0 or Λ that would otherwise be missed by SECVTX. Was this (probably small) correction to the computed K0, Λ background estimated? 
Line 289. This is an important number and leaving it just to the reference is inadequate.  Please add at least a short description of how it is determined.

This stated scaling property of the K0 and Λ content of the jets with the negative tag rate is surprising. Do they really depend in the same way on jet energy, for example? Consider adding a sentence to help the reader to believe you.
Line 342. Suggest “…which is due to the particular kinematics of bb production through gluon splitting.”
Page 15
Fig 7. Please clarify the overall and relative normalization of the curves.  Also please explain exactly what the "+C-" etc labels mean.

Page 16

Line 324. Do you really mean “…at least one in each jet or…”?

Lines 326 to 330. This is unclear. How can a leading jet be tagged if it does not have two matched silicon tracks at Level2? Moreover, since you have the jets at hand, why do you need to compute the efficiency for them to have Level 2 matched tracks that they do not have? You want the two leading jets to contain at least two matched silicon tracks at Level 2. Why? Please clarify.

Line 332. “…as for bbc and…”
Page 17
Line 345. It is not easy to phrase this properly. Consider“…where only one of a b-bbar pair is leading, while the other leading one is an additional b-jet in the event against which the b-bbar system is recoiling.”  
Fig. 8/L347-353:  The text says that the bbb background is derived by interpolating between bbB and bBb.  The "true bbb" generally lies between the bbB and bBb, but not always.  Do you really mean that it is a straightforward interpolation?  Or are you just saying that the two can be used to derive the third?

Page 18
Line 362. Suggest dropping “narrow”
Page 19
Caption to fig.10. Suggest to add "in PYTHIA simulation", and mentioning that the templates are normalized to the same area. In the figure, the charm distribution has an abrupt drop at about 1, 8. Is this because of the poor statistics of the simulation? Suggest indicating the size of the statistical error (at one point only of the histograms)

Lines 378 to 382. Much of this comment is superfluous and imprecise. Suggest simply: “…a firmer prediction of the overall background m12 spectrum. The xtags variable should be sensitive to the flavor of the tagged jets using information independent of m12.”  
Page 20
Line 389. Suggest dropping “in bqb” (repetition)
Line 404. As we understand, it should be "returns the minimum". Suggest "where min(a,b) returns the minimum of a and b"


Line 407. sensitivity
Page 21
Line 418. Appropriate
Line 422. Suggest “…with bCb and bQb (pink bins) populating…”

Lines 422 to 425. The claimed differences are hard to judge and – if anything – opposite to the claim. Only bbX clearly favors low bins (it is not evenly distributed), while the others, in particular bCb/bQb and bbB/bBb, both favor the second over the first bin (the third bin being biased by overflows). This makes sense, since j3 is a b-jet in all these backgrounds. Suggest a much less ambitious statement, pointing out only the peculiar and interesting  bbX distribution.
Line 434 "as if it were"
Line 436. Suggest “has” rather than “is”
Page 22

Line 440. Suggest “Eq. 1”. Also “…tags.”
Page 23
Caption to fig .13. Suggest “…normalized to unit area (sum of bins of the same color).” 
However, no matter how much effort you put in introducing it, this presentation is going to be difficult to understand for many. Putting the different flavors side-by-side would spontaneously suggest that there is some additional information in the x-axis value.  Consider stacking them as is done in Fig. 14.
Line 444. Suggest “Eq. 1”

Line 446. "data themselves"
Page 24
Line 458. Suggest “…all background and signal templates..”
Line 459. "correspond"
Line 461. "11 490" (follow AIP convention for .ge.5 digits)
Page 25

Fig 14, caption: Include "Errors are statistical only"

Page 27
Line 496. Suggest quoting a reference for CTEQ 6.5
Line 514. Are they not anti-correlated? If a b-energy is measured low in an event entering bbB, the event is shifted to bBb. 

Page 28
Line 536. "within the systematic uncertainties" (or do you really mean that you vary by the full value of the quoted uncertainty? Within 1 σ ? more ? )
Line 541 "to building” =>"for building".  Please make this sentence clearer. Consider "to build probability densities..."
Page 29

Line 546. "for statistical errors only..."

Line 548. "systematic uncertainties increase..."

Line 556. Giving the χ2 probability rather than the ratio would be more useful
Page 31
Caption to fig. 16. “…background templates and the signal template for mH = 150 GeV.”
Page 33

Fig 17. Please make clear whether the uncertainties shown are just statistical or also contain systematic uncertainties. If they are only statistical please give the size of the systematic uncertainties relevant to this subtraction.
Page 34
Line 597. This statement is too sharp. There is no result proper. Suggest “It is instructive to assume that the effect is due to new physics, and interpret it in a SUSY scenario. To be able to do this we should know the …”
Line 599. Please give a reference or justify in more detail this formula
Line 607. Suggest “…the value of tanβ in the scenario under consideration.”

Line 614. Please define the mhmax scenario being mentioned. Is this maximal mixing?
 Page 35
Line 625. Why do you care of the BR H(ττ?
Line 629. "no-width SM value":please explain what this means. Consider “(mass value below which the acceptance of a narrow Higgs drops to zero)” 
Line 631. "low pole masses"
Line 640. “m12”
Line 646. Please also give the results for μ = +200 GeV.
Page 36
Line 649. Consider “three- or four-jet events”
Line 650. Suggest “provide a measurable rate” rather than “be visible”
Page 37
Line 670. Suggest “difference” rather than “tension”. Did D0 consider exactly the same MSSM parameters? It is natural to check this before comparing the two limits. On the other hand, if they did so, please make this point clear in the text.
Line 674. Suggest “Under the assumption that the excess is due to new physics, we also interpret…”

Line 679. Suggest deleting this line. It would sculpt the result of this paper as a finding of general value, and this would not be correct. 
