
SPRG COMMENTS ON THE SECOND VERSION OF CDF10899
     ``Search for the standard model Higgs boson produced in association with top quarks using the full CDF data set''
Diego Tonelli and Giorgiob, August 7, 2012 (with reference to the single column version, dated July 31, 2012)
(Comments by Jonathan Rosner have been sent previously)
GENERAL COMMENTS
The paper is in good shape. However, the objection made to the first draft on the arbitrariness of the assumed systematics of the t-t-jets background was not at all addressed. The recommendation to consider this problem is repeated below as a comment on page 7. 
Some minor line-by-line corrections are also suggested below. The references in particular have several issues.  In many cases the ordering of authors names and “et al.” is weird ([9], [18], [19], [26], [29], [31], [32], but could be more). We urge the authors and GP to scan them carefully and make them consist with PRL/SPRG guidelines.

LINE-TO-LINE
Page 2
Line 9. “GeV/c2” (units)
Line 14. Suggest avoiding  "and so". Perhaps --> “Higgs boson, which consequently may be produced…”

Line 17. “allow” (plural)

Line 19. -->” …contribution to the sensitivity of the combined...”

Lines 27, 28. Suggest “We use the full…”; and drop “at the Fermilab Tevatron collider” (said already several times)
Page 3
Line 42. Suggest “The decay of a pair of top quarks is expected to generate almost exclusively two…” 
Line 48. Suggest “…to decay mostly…”
Lines 49, 50. Drop the comma after ‘bosons”, and “higher” than what? Suggest “…c-quarks, large jet multiplicity and multiple b-tags are requested by…”. 
Line 50. Suggest “of the selected search sample” 
Line 51. Suggest “…the remainder consisting of W or Z bosons accompanied by jets (W/Z + jets), single top…”

Line 52. "QCD" should be defined in a PRL article. Suggest “the” rather than “this”. 

Line 53.	 Suggest “…of a charged lepton (electron e or muon μ) candidate…”

Lines 56, 57. Suggest “an electron” (twice)

Line 60 Suggest “…cone radius R = √Δϕ2 + Δη2 = 0,4…”, rather than “size”
Line 62. Suggest “as in Ref. [19]”
Line 64. Consider “…the likelihood that not all tracks…”
Line 66. “…by one algorithm alone.”
[bookmark: _GoBack]Line 68. Suggest “We simulate the t-tbar…backgrounds using…”
Page 4
Table 4. The alignment by ± was not used in most of our papers and gives a strange aspect to the Table. Suggest in the first column: --> "Single top" [lowercase t], and --> "Total background" [lowercase b]. Please avoid quoting “0.0” at the bottom right. Consider “negligible”.

Line 72. Suggest dropping GeV/c2 in left hand side member of the inequality.

Lines 75, 76. “signal-to-background ratio” [hyphenate]

Line 76. Suggest “…to maximize the search sensitivity.”

Line 78. Suggest "is maximum at five jets" and "is maximum at four jets"

Line 80. “quality”? What do you mean, quality of what? Please be specific
Page 5.
Line 84. -->...artificial neural networks (NN). Each NN is trained to …

Line 86 . --> previously-described [hyphen]

Line 88. Suggest “…backgrounds. They are:…” 
Line 89. Consider “invariant mass of the combination of all objects (jets, lepton, Etbar)" , or "mass of the vector sum of the four-momenta of all objects.." [you don't  sum jets, leptons, ...you sum their 4-momenta] 

Line 90. The "transverse energy of the vector sum of all objects…" is confusing (see also comment above).  Perhaps --> "vector sum of the transverse energy of all objects"

Page 6.
In fig. 2 the data are systematically higher than the simulation. What does it mean? A comment on this would be appropriate in the caption. It seems that the t-tbar+jets background is underestimated (a hint for this can be seen also in fig. 1)
Caption to the figure: you can't do a vector sum of a lepton and of a jet, you sum their four momenta. --> Invariant mass of the identified charged lepton…[or whatever you are technically doing].

Page 8
Line 107. Try not to use "up and down"…

Line 112. Use semicolon rather than comma after "production", to separate elements of nested list.

Line 113. If there's any way to traduce "gluon splitting" for PRL readers it should be attempted.

Line 115. Suggest "predictions from leading-order MC."

Line 117. Suggest “… were separated into subsamples with additional...”

Lines 119, 120. The assumptions on the uncertainty of the t-t-jets background (10% no b, 100% b) are not justified. This is unsatisfactory. By arbitrarily increasing or decreasing the systematic errors one can either wash-out or create physical effects. It would be appropriate to base this numbers on some reasonable estimates (“conservatively” is no justification)
Line 121. --> “…uncertainty on the probability to b-tag light-quark jets…”

Line 126. Define credibility limit {C.L.) here.

Line 128.--> “…independent tagging categories…”

Line 137.-->”…produces  an observed limit that exceeds the expected limit at all masses...”

Page 9
Caption to Fig. 4. Suggest removing "GeV/c2" in left hand side member of the inequality.  The abbreviation C.L. should have been defined on line 126 of the main text.

Line 143. Please avoid too many "times". Suggest --> "times the SM rate, which represents..."

References.

Authors' second names are not spelled in [9], [17].

[3] These papers are now out. Please use arXiv IDs.

[4] A missing space between first name initial and second name

[6] Wrong order for JHEP -- see SPRG guide (also in [22], [25], [29], )

[7] Typo in University

[28] Drop URL info.

[29] Drop arXiv info 

[30] Drop arXiv info and "D" should not be in bold. Space between Phys. and Rev.

============================
COMMENTS TO CDF 10899, Higgs production in t-tbar events
Giorgiob, July 27, 2012
GENERAL COMMENTS
The paper is well written and the text needs only a few improvements. However, the observed excess of rate in the sensitive region of the discriminant (Fig. 3) is not discussed enough. The case must be handled with extreme care and there is no “evidence” to be claimed, but if one finds a hint of the effect that is mentioned in the introduction as the main point of interest for this measurement (the large top quark Higgs coupling possibly giving rise to more Higgs production in t-tbar events than expected in the standard model), in the concluding remarks one cannot avoid discussing Fig. 3 in some more detail. See comment on page 9.
LINE-BY-LINE
ABSTRACT
4th line. Replace “standard model” with “production”
PAGE 2
Line 11. Suggest “Yukawa couplings” rather than “a Yukawa coupling”
Line 14. Suggest “may be produced relatively more abundantly”
Line 15. Suggest “ Since reliable techniques have been developed for separating top quark events from background at the Tevatron, this associated production channel…”
Line 20. Remove “ expected”
Lines 25, 26. Suggest “…the CDF II detector at the Fermilab Tevatron collider.”
Lines 31, 32. Suggest ”…tracking system immersed in the 1,4 Tesla field of a solenoid magnet” (note that all magnetic fields are solenoidal).
Line 37. Suggest “where E is the energy measured by the calorimeter towers and p is the momentum neasured by the tracker”
PAGE 3 .
Line 39. Suggest “, as expected from…”
Line 43. Remove “quarks”
Line 45. Remove comma after “data taking”
Line 46. Remove “then”
Line 53. The subject of” are required” cannot possibly “jet energies”. Please rephrase.
Line 56. Suggest “all” rather than “individual”
Lines 68. 69. Suggest “the POWEG, the PHYTIA, and so on””

PAGE 5.
Line 84. Energy cluster was not defined. .
Caption to Fig.1, last line. Suggest “…a Higgs boson mass of 125 GeV/c2 was assumed.” Also in fig. 2.
PAGE 6.
Fig. 3. The simulation predicts fewer events than found in the data. This is discussed later but is seen here for the first time. Suggest including a comment on this in the caption. May be shapes are more significant than absolute values. How consistent would the two distributions be if they were normalized to each other? 
PAGE 7.
Line 101. “…by 1 to 20%...”
PAGE 8
Line 108. “…large systematic uncertainty, inclusive t-tbar Monte Carlo simulate data were…”.
PAGE 9
Line 125. “…one standard deviations…” Fair enough. However, the reader would wonder how the uncertainty bands would shrink if a variation on the rate of associate b-jet pairs of 30% rather than 100% was assumed, as appropriate to W+jets (line 107). After all, 30% is the only indication that we have from data. If you do not believe it at all, why choosing 100%? Why not 200% or 300%? If we have no way for estimating this crucial background, why doing this measurement at all? A discussion on the significance of this anomaly should be included in the concluding paragraph. 
Line 137.
Suggest “…transverse energy plus b-tagged jets final states.”

