Comments on CDF 10251, 1st PRL draft on Higgs into all hadrons
By Kevin Burkett, Peter Renton and Giogiob on behalf of the SPRG

GENERAL COMMENT

The paper is very interesting, but describing such a difficult analysis is a hard job and clarifying a number of points would be important. Even the style needs to be improved.
Many line-to-line comments below illustrate this criticism.  

While it is an update of the previous analysis, too much is left to the references on some important points.  Rather than saying just that a technique is described in the previous paper, a one-sentence description would help a lot in letting the reader understand what is done. Similarly, the data contained in Table 1 would be easier to quickly understand in a figure.  Why not use this data to make the standard curves vs. mH and use that plot in the paper? 

After a number of delicate corrections, the cross section upper limit at the most important mass value turns out to be largely better than the expectation. Some more discussion of this result at the end of the paper would be in order.
Multiple references appear out of order.  Please check all of them and follow the APS guidelines. For example generators (etc) should be in small caps. The format for the references should be checked carefully. 
LINE BY LINE
Page 1 Abstract. 
Line 2: "accompanied by two additional quarks"
Line 3: "…4 fb-1 of ppbar collisions..."

Line 7. Suggest deleting “95% confidence level” since it is repeated in the next line
Line 8: "…between 100 GeV/c2 and 150 GeV/c2..."
Line 9: "...times the predicted standard model cross-section". However, is this sentence really necessary?  It looks like you are valuing the limit at this mass as your most important result. Given the complexity of the analysis suggest not stressing this particular value.
Page 2
Line10: "…mass between 163 GeV/c2 and 166 GeV/c2."

Line 11. The statement on the indirect upper limit set by EW fits is too sharp. The constraint is not so strong can be expressed in a number of ways. Suggest rephrasing and updating.

Line 12. Suggest "using ppbar collision data corresponding to an integrated luminosity of 4 fb-1"

Line 14: "by two additional quark jets"
Line 18: suggest comma before "where"
Line 29:  "using data corresponding to an integrated luminosity of 2 fb-1 "

Line 31. Suggest comma after “…quark jets,”

Line 32:  …”by a factor of ~ √2 …”
Line 33: suggest "…factor of 1.4 from the improvements on the earlier result."

Line 37: ref [27] is cited out of sequence. You are defining intentionally Δr to be different from ΔR on line 121?
Page 3
Line 41: surely this means "four jets with energy of at least 15 GeV" - so please rephrase

Line 42. Adding 1,1 fb-1 is not quite enough to reach from 2,8 a total of 4 fb-1. It is confusing to read about the trigger for 2,8 fb-1 and what "…was used for 2 fb-1". Suggest to simply say "…was used in the previous result".
Line 43: surely this means "three jets with energy of at least 20 GeV" - so please rephrase
Line 44: There seems to be several definitions of "low mass Higgs"; so please phrase more carefully

Line 50: The definition in ref [28] is incorrect, please revise. Suggest quoting explicitly in the text the 
definition of Et, significance .

Line 51: "…requires exactly two...to be identified…" (drop "that")
Line 52: "bottom-quark"

Line 54: suggest “…a number of tracks within the jet do not originate from…” 
Line 62: "larger than that for the signal"

Page 4
Line 77: add comma after "PYTHIA [17]", and PYTHIA etc in \sc. 

Also "…with a GEANT-based simulation of the response..."

Line 79: suggest "…a data-driven technique developed in [10], described in more detail below."

otherwise the reader is left to wonder what the technique is to estimate this bkgd.

Line 82: add "events." at end of sentence. Also "…regions are estimated to be about 17,000"

Line 83: add "events" at end of sentence.
Line 84: "...single top , W+jets, and diboson events."
Lines 82-84: please add the uncertainties on these numbers
Line 85: please add a one sentence/phrase description of how these backgrounds are

Estimated (e.g. "from MC normalized to ....").
Line 93. Suggest defining cosΘ3 rather than quoting a reference in [21].

Line 96: suggest “simulated data”
Page 5

Fig 1: the blue QCD systematic is not even visible in most of the bins of the histogram. Is it really worth including at all?

Caption to fig.1 Suggest adding a comment addressing the imperfect reproduction of the expectation in the signal region (to be discussed later). 
Fig 2: The axis values and labels are nearly illegible. Please make them at least as big as the labels in the legend.

Caption to fig.2. TRF is defined only later (line 119)
Page 6
Line 100.  "…bias...from these variables is removed…". Also “…parameterizing…”
Line 101: "50 GeV"  (since this is energy, not mass)
Line 102: Suggest: "…simulation of the jet shapes was verified..."


Line 113: "…rescaled jet-widths for VH were consistent…"

Line 114. This sentence is not clear. Suggest "However, the rescaled..." and expanding in order to explain what is meant.
LINE 116. It would be appropriate to quote these and other rescaling factors also in relative units. The quoted numbers do not really express “how big” the corrections are.
Line 119: "tag rate function" lower case (APS guidelines)
Line 121. While Δr is defined in line 37, ΔR was not defined.

Line 122: add comma after "(Fig. 3)"
Line 123:  "The…applied to..."

Lines 117-124: suggest adding a bit more introduction to the TRF, rather than leaving everything to the reference.  Is this the mistag rate under the assumption is that these are all light quark jets?  Are you assuming that all the single tags are real? Is the TRF determined in a sample that has the same purity as this sample?
Line 126: "data in the TAG region..."

Page 7
Line 149. “trigger uncertainty”? Do you mean “uncertainty in trigger acceptance”?
Page 8
Line 166: "masses in the range..."

Lines 168 to 172. This is a delicate point. Rather than noting a deficit in the data, one should rather mention a possible over-estimate of the expected signal from known processes. Suggest including in the text a comment on the extensive tests made to certify the expected shape of the NN distribution in the signal region.
Line 177: It would be useful to say something about future possibilities with more data and maybe further improvements in the analysis. For example say what luminosity would be needed to get to exclude some masses. Or else what would be expected with say 4 times the data.

Page 9
Line190: There are lots of papers which are usually attributed to the Higgs mechanism

Line 193: Please just quote the first author at al, and add the Collaborations.
