SPRG COMMENTS TO CDF 10752,
Search for WHlγbb, PRD draft 2, May 16, 2012,
Provided by Jonathan Rosner, Diego Tonelli, Barry Wicklund, and Giorgiob.

GENERAL COMMENTS
The style of the paper is surprisingly poor. One can find problems in many sentences. As an illustration, consider “more closer” in line 440. A large number of detailed suggestions are listed below. However, an accurate re-writing by an expert English editor is recommended. Detector description could be made significantly shorter without sacrificing content. The acknowledgments paragraph is not updated. The authors could use a standard description inspired by one of our latest high-pt PRD`s.  - "3 jets" --> "three jets"

The problems are not only stylistic. In fig. 1 the signal NN distribution seems peaked at NN=0 and no comment is made to clarify the picture. At the very end of the paper, the results of a second analysis are suddenly “combined” with no discussion on how the combination is made. Tables II to IV are shown before presenting the "optimized" analysis. Are those numbers not the optimized ones used to produce the finale result? Are obtained after the BNN cut? Improvements over ref. [12] are listed in section Sec. III. However, one should make explicit what the improvements are in IIIa, IIIb, IIIc.

Overall, since this analysis depends on b tagging via a "BNN" algorithm. it would be nice to clarify how this fits-in with the rest of the H->bb CDF analyses. Some of us recently published a NIM paper on "HOBIT", another b-tag method that is not mentioned here at all. Are there as many CDF results on W+H(bb) as there are tagging methods, or does this PRD represent some final consensus on the "best method"?  We suggest including a brief overview in this PRD on CDF tagging methods (especially if CDF is going to produce another search based on HOBIT).

Some general advice is as follows.
Use AIP guidelines and standard AIP notation everywhere (e.g.CL  C.L.) 
Use standard APS format for tables: no vertical lines.
Check the latex for WH, ZH, etc.
Legends in plots should match the text: e.g. in fig 1 Zjets  Z+jets, Wjets  W + jets etc..
Remove luminosity from plots
Use hyphens for compound adjectives, generally not elsewhere
Mixed past and present tense is used throughout, please do a systematic search and be consistent.
Figure and Table captions: use "FIG. 1. XXX", not "FIG. 1: XXX" 
Table format: title on top in revtex.  
Use "{\sc pythia}" not "{\sc Pythia}", etc. 
Multiple citations are often to be revised:  on line 9 "[1]-[4]" should be "[1-4]" as in lines 71, 72. On line 42 "[7],[8]" should be "[7,8]" as in line 373
References should use standard format in which journal volume letter is not bold face and is separated by a space from bold face volume number.  The only exception to this rule is for Nuclear Physics, where the volume letter and number are both bold and not separated by a space ([17] is correct, for example).



LINE BY LINE
Title. Please capitalize only the first word on title.
fb-1 is not a unit of “data” , Suggest "with a 7.5 fb-1 integrated luminosity at CDF".  

Abstract, line 13.  "3 jets" "three jets"
The abstract is rather long. Maybe the description of the final state signature can be simplified. “comparatively” can go, “Higgs boson signal” can be replaced by “signal”. Consider  ” The number of events and their distributions are consistent with the SM expectations for background." 
The notation "xSM" for the numerical results of limits is not defined. Consider rephrasing in order to avoid this notation. 
Suggest rephrasing last sentence as: "The combination of the present search with an independent analysis that selects….yields the limits….in the same mass range"
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Line 7. Remove “fundamental” (repetition)
Line 11. Suggest “…have constrained the Higgs boson mass to lay in the range…”
Line 13. Is this figure from the EWK global fits the most recent one? Please double check to use the latest value.

Lines 14 to 16. Suggest "In √s = 1.96 TeV$ proton-antiproton collisions, the Higgs…". As a whole, the sentence is not informative enough. Suggest rephrasing as, for example “…the largest Higgs boson cross section is expected to be due to gluon fusion, ggH…The production process next in rate in rate is associated WH production, whose cross section is about a factor of 10 smaller. Associated ZH production is about…”

Lines 18 to 20. Suggest quoting the bb mass range that you are referring to when mentioning the “many orders of magnitude”. Also, put a period after “…Higgs boson production.”, and start a new sentence.
Line 17. Symbol mH is undefined

Line 19. “…production RATE, so suggest…”

Line 20 "infeasible" sounds pretty steep. Suggest "extremely challenging" or something like that.

Line 21. Suggest “…improves greatly the expected signal over background ratio in searching for  a Hbb signal.”
Line 23. "it forms an important component…""significantly contributes to…"

Line 26. Somewhere here you should say that this is analysis is done by CDF

Line 30. It would be appropriate to give here the discussion of LHC searches at lines 41-46.

Line 33 "in the extended charged lepton categories" sounds obscure and jargon, please rephrase this part. Also: "additional online selection criteria (triggers) based on …"

Line 34, 35 “with immunity” sounds odd. Suggest "…to combine into a single analysis subsamples of events collected by different but not necessarily independent triggers in order to maximize the event yield while properly accounting for correlations"

Line 35. “looking for a better expression.
Footnote, Line 2: "each corresponding neutrino". However, footnotes aren`t allowed in PRD (they should go together with references.
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Lines 36 and 37. What are "extended leptons", "extended muons" etc.? Extended with respect to what? This is CDF slang. Please try to rephrase it to make it accessible to everyone. Suggest “…several different lepton reconstruction…” 

Line 42 “…enough data to produce search results…”. Please rephrase

Line 43  "low-mass" (hyphenate compound adjective)

Line 47. Use "Sec." rather than "section", except for first word in sentence.
Line 52. Why Sec. VIII ("Conclusions") is not mentioned in this index?

Line 57. Suggest “symmetric around η = 0”
Lines 58 and 59. E and p are not yet defined. Pt is defined a few lines below (line 54). Please specify with respect to what the momentum is transverse "The energy transverse to the beam  is defined….and ..."

Line 62. Suggest removing "coaxially"

Line 64. "pt" has already been defined a few lines above

Line 65. Units are GeV/c  here, not GeV
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Line 68. The resolution on d0 generally found in CDF papers is closer to 50 micron than to 40. Are you sure of this number?

Line 79. I believe that the electron ID code does not request a track for plug electrons.
Line 83. "ENERGY clusters". Also: "that fall within" "populating"

Line 85.  "…towers, and…"

Line 88. What is a "large angle muon"? Please rephrase.

Lines 94 and 95. Suggest moving the sentence “A track that is linked…” to line 92, after the description of CMU and CMP. 
Line 96. Can be more concise:  "Missing transverse energy is defined as the value of…"
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Line 99. Drop "To be more….such" and start just with "The observed MET vector…"

Line 115. No need to relay on the "(ISOTRK)" acronym. It is only used once in later text (line 151). Suggest removing both.

Line 116. "prescaled" is CDF jargon. Please explain here. (e.g., something as "The trigger accept rate is artificially reduced by randomly sampling a preset fraction of events…")

Line 117. "first /second part of the integrated luminosity" is cumbersome. Suggest "first/second part of the data", "early/late data", "first /last  XX fb-1 of the sample" (happens also at lines 119-121-122)

Lines 118, 119.  "two jets trigger" => "two-jet trigger"

Line 121. Suggest “a third trigger”, and Etmiss > 45 GeV (space).
Line 124.  comma at end of this line, not beginning of next 

Line 126. "in situ" does not seem appropriate here. What do you mean with this?

Line 129. It is unclear how the event kinematic is used for choosing a specific trigger. Can a quantitative statement be made? As a whole, this description of the trigger combination algorithm is obscure and does not really explain what's going on. If you believe this is an important piece of information for this analysis, an extra effort would be welcome to describe more clearly and precisely what's being done. Otherwise, just drop this part and keep the reference for the curious reader.
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Lines 136 and 137. Data is plural: "correspondS"  "correspond" (twice)

Line 138. Suggest “b-jets”. This paragraph is too verbose. Suggest: "The WH --> lnubbbar final state consists of two b jets, a high-pt lepton, and large missing energy. This section provides an overview of the signal reconstruction with a focus on the improvements of this analysis over a previous WH search [12]."

Line 147.  "from the rest of the event"

Line 148. The cut is imposed on the additional energy.
Line 150.  "either an electron"

Line 152. Please rephrase the description of the "loose lepton" category and make clearer that you are defining it here. Also, you should report somewhere the fractional increase in acceptance due to this addition.  

Line 153.  "but failing"

Line 156.  "…decays into a single…"
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Line 159. "can be"  "is"

Lines 160 and 161.  "passed" "passes". The following sentences can be simplified. Consider : "The efficiency is then measured using the other, unbiased track. The same procedure is applied to simulated events and a factor is applied to correct for the difference…" 
 
Line 167. suggest "…production. The LOW-MASS standard model Higgs boson decays..."

Line 169. Suggest “…hadrons within the jet cone.
Line 170. Suggest rephrasing: "…tagging algorithm (SECVTX) attempts to reconstruct a secondary vertex using tracks found within a jet."

Line 172. Suggest “…identified as a b-jet (“b-tagged”).” 

Line 173.  "inside of" => "inside". The sentence can be improved. Consider "...also uses information from tracks inside a jet..."

Line 174. B HADRON decays. "Instead of requiring a secondary vertex" is pleonastic and can be dropped with no loss of information.

Line 175. “probability” rather than “jet probability” (repetition). Consider: "to form a probability that the jet…"

Line 176. Suggest “…that all jet tracks originate…” "Light jets yield a probability distribution approximately constant… "

Line 177. "b jets" (no hyphen)

Lines 179 and 180. Suggest dropping “inside of a jet”. Otherwise, "inside of" => "inside"

Line 180. Typo in "efficiently"

Line 181.  "b-quark decay" (math mode for b)


Line 182. “…light-jet-like…”, “…b-jet-like…” (hyphens; semicolon). Period after (b-jet like). “The cut on this continuous output…”. Get proper minus sign.

Line 186. “…into four exclusive…”
Line 187. Drop "b-tagged" before "categories".
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Line 188. "is for" "comprises"

Line 192. "by any of the b taggers" can be dropped.  It would be useful to provide the rough fractions of events in each of the categories.

Line 195."objects" is jargon. Try not to use

Lines 199 to 201 (perhaps also elsewhere).  "beam line" (no hyphen)

Line 200. “CDF II detector”

Line 207. Suggest quoting within brackets as: “…algorithm, the sample (pretag sample) has…”
Line 212. The SVM acronym is not used often in subsequent text. Consider removing it.
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Line 219. (diboson, or Z +jets)…” (no cap. in diboson). Suggest removing “but”.
Line 225. Starting a sentence with symbol (WW) is inappropriate (happens also at line 227).

Line 228. Suggest "Finally,  Zτ- τ+ events with one leptonic…contribute, yielding a lepton, missing traverse energy, and a narrow jet displaced from the primary interaction point." 

Line 231 and 232. “…diboson and top…theoretical cross sections…” quoting the Z+ jets cross section in Table  1 comes to a surprise, since it does not belong to these families. Is it the Z +JJ dijet cross section? That cross section was measured and one does not need to rely on theory.
Please specify where these theoretical cross section values are taken from. A reference? 

Line 237. “heavy flavor”  (no dash and not capitalized)

Line 238.  "heavy flavor" (not cap.)
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Table I. “cross section” (singular and not capitalized). Suggest to put "[pb]" in the heading after "cross section" rather than repeating it after each entry. In row 6 "jets" not in math mode, not cap. Check latex of "Jets" in the "Z + Jets". 

Line 246. Suggest “…using a combination of ALPGEN and PYTHIA Monte Carlo generators.”

Line 248. "measurements indicate that" can be dropped. 
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Line 261. "sometimes""may"

Line 262. What are "jet fluctuations"? Fluctuation in number? Energy? Composition? Please be specific. "Non-W" label also needs to be explicitly defined.

Line 275. Suggest "consists of events" (contain is used in the following line)

Line 276. “contain” (plural), and “fails” (singular, refers to "muon"). ("failed" "fails", an example of tense inconsistency)

Lines 280 and 281. Suggest “The fixed component is obtained by adding the contributions of the simulated processes based on theoretical cross sections” 
Line 286. Don't begin sentence with symbol. No hyphen for "c and b quarks"
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Line 292. Suggest "…parameterized as a function of… "

Line 298. This whole sentence can be dropped.

Line 303. The whole "…and we have not…deficit"  sentence repeats what is said just before it and can go.

Line306.  "not only from the"

Line 308. Suggest dropping “is missing or”. "failed""fails". "removal cut""veto". Suggest to drop "the" before "WH …"

Line 309. Suggest “…for xx values of the SM Higgs mass sampled between 100 and 150...”

Line 312. The luminosity is not an event property. Suggest dropping L from the list and quoting it last, for example as “…respectively, and L is the integrated luminosity of the data-taking period.”
Line 316. Suggest quoting the trigger efficiencies first in the list.
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Table II. rows 2, 3. Space after "Single top”. Row 7, "jets" not in math mode.
Consider placing Table II much earlier, after the first place it is mentioned (e.g., so that it appears on the top of Page 11 instead of page 13)

Lines 317 to 320. Same suggestion as on line 316.
Line 319. Suggest “other” rather than “different”
Line 321. Referring to a thesis for a “novel” method is not really acceptable. Suggest describing the method, or at least indicating briefly the adopted strategy. 
Line 322. Suggest dropping “observed”
Line 324. "…for each of the probed values for the Higgs mass."

Line 325,  Here "WH events" are mentioned but the table says "WH and ZH signal"

Line 327. Suggest mentioning trigger efficiency first “…including trigger efficiencies, jet energy scale…” and accordingly moving to line 328 (page 14) the information on lepton trigger uncertainties given on line 341.
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Table III. "Category" (capitalize first word of each heading). Happens also in Tab IV and V.
Suggest mentioning in the caption that the uncertainties are fractional and avoid the % symbol after each number (applies also to Tab IV and V.)
ISR/FSR acronyms need to be defined (it can be done on line 331)	

Line 328. Suggest “The acceptance uncertainty due to the jet…”
Line 329. "…by ± one standard deviation" (also at line 346)

Line 333. Suggest “The largest difference from…” (is this true? Did you take an average?)

Line 344. Typo:  Monte Carlo

Line 347. Here too one should mention how the two resulting values were mixed into one 

Line 348. Suggest “…in Tables III, IV, and V.” 

Page 15
Line 351. This sentence is repetitive. Please rephrase and make it more concise.

Line 354. Suggest using "dijet” consistently everywhere.

Line 356. “…THE di-jet invariant mass...”

Lines 361 and 362. Suggest “…how the sensitivity of the analysis was improved by a number of optimization procedures.”
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Line 365. What are "good" tracks? Are the other tracks used so far bad? Define it or avoid "good".

Line 366. Suggest "error" "uncertainty"

Lines 368 and 369. Suggest “…by approximately 11-15% for double-tagged events and approximately 13-15% for single-tagged events.”

Lines 373 to 375. This whole statement is information-less and sounds like a marketing advertisement. Either detail quantitatively why the Bayesian NN is a preferable choice or drop the statement.

Line 378. "…one output node."

Line 384. Suggest “simulated data”. 
"continued" goes with "no longer improved", or "continues" goes with "no longer improves" . Please choose either one.

Line 388. Suggest “…using the…”. Remove "above".

Line 390. Can drop "Specifically it is calculated as" and just put a comma after MET.

Line 391. The Mmax parameter is defined here and should be between commas.

Line 393. Suggest “the signed electric charge”
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Line 394. Suggest “loose jets transverse energy”
Line 395. Suggest “but failing the tight-jet requirement (…)”
Lines 396 and 397. “The last variable is…”

Line 409. “As close to 1.0 as possible for the Higgs…” However, in fig.1 the signal seems peaked at NN = 0. This should be cleared. 
Color codes in figures are hard to distinguish from one another. Please improve. Consider adding comments at end of Sec. VI or caption of Fig. 1 mentioning which curves are peaked near BNN=0, which are peaked at the middle, and which near BNN=1, and commenting on some features which can appear unexpected (spikes in fig. 1c).

 Line 418. "We use a binned likelihood fit [12, 45]  to the observed BNN…."

Lines 418 and 419. “and described in…” should be bracketed
Line 420. Drop "separate"

Line 421. English should be improved here. "The total likelihood is the product of the single Poisson likelihoods used in each independent sample."

Line 422. Suggest “…and by multiplying the likelihoods together.”  "technique" --> "fit"
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Line 424.  "constraints"

Line 427. Suggest dropping “as a separate channel in the likelihood”.
Line 429. Suggest: "…in our sample. We set…"  Please detail how the limits are set. Are you using a Bayesian limit? If so, which prior are assumed and in which metric?. Are you using Feldman Cousins?
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Lines 431 and 432. Suggest “…by generating statistical trials according to the background-only model and analyzing them as our data" 

Lines 433 and 434. Suggest " …Table VI. Limits are also determined for the combination of this analysis with the…"

Line 435. 3 three (also at lines 436, 440, 456).
It should be made clear at the start if exclusive 3 jets events or events with either 2 or 3 jets are analyzed in ref. 13. W+2,3 jets are quoted in the last column of Table VI. If the two analyses have events in common, they can be compared but not averaged .
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Caption to Table VI, last line. Please specify if the second analysis considers events with both two and three jets (as shown on top of table).
This table is not in APS style (remove vertical bars). 

Line 436. "…and will be updated in the near future" should be dropped.

Line 437. Suggest rephrasing: "…luminosity used in the three jet analysis is 5.6 fb-1. The combination improves the signal sensitivity by…"
The following comment of an "excess" of data at mH >110 GeV/c2 should be de-emphasized and rephrased. One-sigma is not an excess, is a fluctuation.

Line 439.  "limits to be one…"

Line 440. "…with THE THREE jet sample our limits become closer...". No “more” before “closer “. How the combination is made remains to be cleared.

Line 444. "…in addition to the improvement from a larger sample size, is mainly due…" Can you quantify here which share of the 25% each of the improvements brings?
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Caption to fig. 3. Line 3. "PRESENT analysis". “3 jet” “three jets”.
“after combination”:See previous question on whether the two samples are independent of each other.

Line 447. In the conclusions, the word CDF does not appear until after twelve lines. Maybe it should appear earlier.

Line 449. "…to b-bbar final states, produced in…"
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Line 463. Suggest “which is obtained primarily from”
Line 464.  "…Hbb channel at the Tevatron…"

Line 479, references.
47 references are a pretty large number even for a PRD. Does this paper really need all of these? 
References have many issues. We recommend the authors and godparents to look at a recent CDF PRD and use it to conform to usual standards: 
- as per new APS guidelines, in all references with =<10 authors, all authors should be listed, please check that this is the case.
- a few occurrences of missing "Collaboration" 
- do not boldface "D" of Phys. Rev D, "B" of Phys.  Lett. B, nor FERMILAB-THESIS-XXX, 
- JHEP should all be replaced by "J. High Energy Phys.", no boldface on volume number, and special ordering: "J. High Energy Phys. 39 (2003) 001"
- italicize "et al." everywhere
- no comma after Englert in [4] 
- typo in [6]: Phenomena
- extra commas in [8] and [40]
- is there a more recent document than the 2009 vintage here?
- don't give page range (just give only first page) in [14]
- remove (CDF Collaboration) from the theses [29] and [32]
- ref.[40]: do we really want to refer to an unpublished paper that is so old? If yes, add "arXiv:" in front of "hep-ph/" 


