Comments to the draft PRD on WZ associated production, CDF 10669

October 16, 2011, by Jonathan Rosner and Giorgiob
GENERAL COMMENTS
The style is shaky. Revision by a native English person is needed. The CDF editing rules are not being followed. Essential guidance may be found in the SPRG style manual:

http://gate.hep.anl.gov/abw/reader/check.pdf
Almost all of the advice in the manual is relevant to the present version. The AIP Style Manual should also be consulted where a question not treated in the SPRG manual arises. Examples of stylistic corrections needed:

   * References must be put in order in which they appear in text

     (e.g., Line 33)

   * See SPRG guide for correct form of references:  e.g., {\bf } for

     volume numbers, no need for article titles, standardized format

     (not as in Ref. [23]), etc.

   * some references are missing or mis-keyed (e.g., Lines 706,982)

   * Use of several citations:  in proper numerical order and in one set of brackets:  "[1-3]" and not "[2],[3],[1]" or "[13,14]" and not

"[14],[13]" (e.g., Line 83)

   * Figures must be in order referred to in text (e.g., Line 67).  If notmconvenient to display a specialized figure early, simply don't refer to it.

   * Hyphenate compound adjectives but not nouns.  Examples of correct usage: antiproton, misidentified, dijet, $b$ jet, away jet, probe jet, muon jets, electron jets, $b$ templates, $b$ quark, pseudorapidity,
   * Particle or quark names in text must be in math mode: $W$, Z$, $H$, $b$, $B$, $D$, ...

   * Axis labels in text must be in math mode:  $x$, $y$, $z$

   * The correct notation for transverse momentum is $p_T$

   * Capitalize only first word in table captions, table lines, subsection or subsubsection heading.  Don't captialize things like

"standard model" or "central outer tracker" even though caps are used for acronyms (SM, COT, ...).

   * Avoid CDF jargon.  "MC" is not a noun.  "MC truth" is jargon.
"Simulation truth" as an adjective can be replaced by "simulated".

"P$_{\rm T}$Imbalance" (L1273) is CDF jargon.  Use "$p_T$ imbalance"

   * Punctuate equations with a comma or period where relevant.

   * When referring to equations:  "Eq. (1)" (use "Eq.\ " in LaTeX to force single space) and not "Eqn. 1"

   * "Parametrization" is the SPRG-preferred spelling.

   * Use words for "zero, one, ..., ten"

   * For minus signs in text use "--" not "-" (e.g., Lines 328,332)

   * Avoid math mode in equations with extensive words.  Use {\rm ...}

and "~" for space inside math mode generously.  See, e.g., Line 605, 617,618,625,640,670,673,750,751, and several equations starting

with Eq. (8).  Particularly hard to read are Eqs. (13), (21), and (22),

which should be Romanized and broken into two lines.

   * Enlarge figures as much as possible and make them comprehensible
in black and white.  Figs. 35 and 37-39 are particularly hard to read.  Most figures are far from publication quality and contain far too many unexplained variables.  Consider how inessential figures might be eliminated.

   * In several table captions (and possibly elsewhere) avoid extra space after "vs." by typing in LaTeX "vs.\ "

The description of the RomaNN tagger and of its application to electron and muon jets begins on page 4, line 306, and continues with many technical details till page 8, line 560. It would fit better in an appendix. 
The complications of the analysis and the several scaling factors brought about by using the RomaNN tagger might raise objections. The gain in efficiency over SecVtx is quoted as 42 over 37% (with increased c-tags contamination) in Table XIII, and as 51% in Table XVII. This should be clarified. All together, the advantage of using RomaNN rather than SecVtx does not appear crystal clear.
LINE BY LINE COMMENTS
Page 1
Abstract, last line:  "The resulting upper limit is 3.9 times the standard model prediction, with a median expected limit of this same ratio."

Line 23-24. Suggest deleting “carried out”.

Lines 26 to 31. The English is poor, consider revising.

Line 33:  replace "(106x)" with "(by a factor of 106)"

Line 41:  "…a W boson.  This search…"

Lines 40 to 42. The English is poor, consider revising.

Figs 1 and 2:  It might be mentioned that the WZ channel also receives a contribution from the graph (t-channel) in which W and Z couple separately to quarks.

Page 2
Table II:  "Limit" makes no sense here. Consider “sensitivity gain”. 

TableII caption, second line: “…even though the…”. Fourth line : "gain to a factor of 2.3."

Lines 48-53:  Break up the sentence.  It is too long.

Line 56. Table II is instructive. However, the role of the quoted parameters should be explained in more detail than what is being done in lines 57 to 71. The impact of some parameters (e.g. b-tagging) in reducing the sensitivity advantage of WZ over WH is not self-evident.

Line 58:  "…lower energies; those lower…"

Line 64. “and for jets that are well defined”? Please rephrase. 
Line 67. Fig. 37a has nothing to do with this comparison. Reference should be dropped.
Line 69:  "as it is proportional":  what is "it"?

Line 80. Suggest specifying that this refers to the decay of the associated W,Z into jets.
Caption to Table I. “key cross sections” is jargon.
Line 120:  "A.  The CDF coordinate system" (caps only for first word; same for all other subsections and sub-subsections)
Line 121:  delete "the" at end
Line 131:  delete "quantity"

Page 3
Lines 136-137:  "approximately symmetric under sign changes of η or φ."

Line 135. Suggest “angular separation between observables” 

Lines 139 to 141. Suggest “The CDF tracking system, consisting of…, is contained…”
Lines 145-146. “including the beam position information”? Do you mean “with reference to the reconstructed event vertex”?
Line 154:  delete first "the"; replace second "the" with "a"

Line 156. Suggest “double-sided sensor” rather than “layer”

Line 158: delete “a”
Line 159:  comma after "SVX II"
Line 166. The η-coverage of COT depends on the layer. If traversal of all layers is requested the coverage is about |η| < 1. 

Line 178. Suggest “measures the energy of electromagnetic and strong interacting particles”. Drop “direction”.
Line 183. Suggest dropping sinθ. The quoted E indicates the energy released in a cell. 

Line 188:  "followed by"? meaning "outside of which are the central hadronic calorimeter ... and the endwall hadronic calorimeter ..."?

Line 194. Suggest “….(PEM) at forward angles covers the range 1.1 <…”
Lines 197-201. This cannot be understood. Suggest rephrasing to make it clear how the segmentation is.

Line 207:  "lifetime". However, it would be best to delete the entire sentence from “Because muons” to “muon detectors.”, lines 206 to 210.
Line 218. Suggest “…outside the CMU behind 60 cm of additional ion shielding, and provides...
Lines 220-221:  "to determine the muon z position"
Line 224:  "This search for standard model…"
Page 4
Lines 235-236. Suggest “…CDF, electrons and muons are best-identified within the…”
Line 239. Suggest “…a COT track. To obtain…”

Line 243. Suggest “…using the inner tracker and the outer muon chambers.”

Line 254. The parentheses are confusing. Which is which?

Lines 265-266. Suggest “…transverse momentum of all particles observed in the detector.”

Line 273:  “ΔR (no space)

Line 276. “jets at”

Line 277. “…(tight jets). The jet…
Line 281. “apart”? Please use proper English expressions

Line 289:  "…mesons; for example, a 50 GeV…"
Line 296:  "…within them, resulting…"

Page 5
Line 324:  "light jets" (no hyphen)

Line 332. Suggest “…there are ~ no jets at RomaNN3out < -0.4 means…”
Line 347:  "(see Fig. 5)" (space between)

Lines 351 and 354. The symbol should be adjusted. Suggest S/B.
Fig. 4 caption, second line "…120 GeV…" (space between)
Fig. 5:  Placeholder needs to be replaced with final figure

Tables III and V. letters are too small. 

Page 6
Table V:  Text is by far too small; display over two columns or break lines.

Line 389. “…impart their daughter particles…”
Line 392. Suggest “since the B-hadrons have higher masses.”

Line 408:  delete comma after "muon"
Lines 410-411:  delete comma after "particular"
Line 413:  "Eqs.(2) and (3)"
Line 416:  "…calorimeter.  Thus, for muons, we have…"
Line 424:  "[Eq.(4)]:"
Lines 426,427:  replace semicolons with commas.  "and" at end of line 427.

Page 7
Line 433. The dijet sample used in the tagging calibration process described previously, that you want to scale to W+jets, was not mentioned. Is it the sample mentioned later on line 484?
Lines 442, 443. The argument should be reversed. After allowing for some systematic, the response of generic jets to secvtx can be applied to muon jets

Line 457. Actually, the distributions for hadron-only jets and for electron jets (“similar”) are different enough to require consideration at the moment of assessing the systematic errors.
Line 482. “…is selected.” for doing what? You are using muons for tagging purposes. Which use do you make of their energy? 
Line 497 to 501. “simulation truth” is jargon, it should be defined. This sentence is confusing. Please revise.
Line 500:  replace semicolon with comma.
Page 8
Line 505. Suggest “in the jet energy”
Lines 509,512:  find alternate language for "simulated truth" ("simulated") and "simulated truth level" (could omit altogether). Same for lines 552,555.

Line 520. Suggest “rather than from the primary vertex.” 
Lines 521-523:  clumsy syntax.  Suggest instead:  "between using tagged and not-tagged jets for charm, light flavor, and conversions."

Fig. 10. The PTrel distributions for c-jets is softer. In other studies of this parameter c-jets are intermediate between b-jets and light quark-jets. This does not sound right. Note that the b-tagged charm component in muon jets behave as expected (fig. 12). Please check.

Lines 534 to 536. The statement makes the story too easy. Fakes contribute to tag B and D jets as well, and increase their tagging efficiency.  
Line 546:  "not-tagged b jets" (no hyphen for noun) but "b-tag efficiency" (compound adjective)

Lines 546 to 549. This is a repeat of lines 504-506.

Lines 558 “…no significant difference…” This sounds strange, since the b-tagged charm component (blue histogram) is harder than the not-tagged one. Tl should be obtained from the not-b-tagged charm component. 
Lines 559-560:  "using tagged and not-tagged jets for charm and light flavor."
Page 9
Lines 570, 572:  replace semicolon with comma.

Line 573:  replace semicolon with ", and"

Eqn.7. This equation can be questioned. Tb and Tc should contain a Tl contribution (comment on line 534). Would this correction be negligible?

Line 575:  comma at end

Line 576:  delete "and"

Line 576. Suggest “two” rather than “a pair of”, here, below and in the figure captions.

Lines 582, 583. Suggest dropping “as the lepton”
Line 595. Suggest ‘collisions” rather than “simultaneous particle interactions”
Line 601. Please add a sentence explaining why the x-scale in figure 17 is shifted. 
Page 10

Line 616:  "generic jets" (no hyphen)
Lines 640-641:  avoid page break in equation

Page 11

Line 668:  "+2 jets" (space)

Line 676:  "scale factors"

Page 12

Lines 689-697:  spell out integers ("three other", "four sets") but keep

"3/4/5"

Figs. 23 and 24:  particularly small print; will be unacceptable for PRD
Fig. 26 caption, line 2:  "zero silicon hits."  This is an example in which the figure has CDF jargon and too much information.

Page 13
Line 706. Include reference (…)

Line 709:  "Figs. 27 and 28"
Fig. 27 and captions, line 2: "jets: red = MC-based (default) b template (default); blue = data-based b template."

Lines 710-711:  "data-based" (hyphenated:  compound adjective)

Line 714:  "fraction of the b quark's momentum"

Line 715 to 725. Mentioning the not-available Bower-Lund model is not necessary. Suggest skipping this comment and mentioning only what you did (used Petersen, and do not mention fortune).  

Line 725:  "…two existing MC simulations..."

Line 726. Name the PFP parameter.

Lines 732 to 734. Suggest removing this sentence.

Line 738. “for muon jets”.

Line 751: "... 0.053 (syst) is used, where…"

Line 754-755. Suggest not to interrupt the paragraph: “…systematic uncertainty. We can obtain…”
Tables VI and VII:  examples in which only first word in each line

should be capitalized, e.g., "Jet transverse energy"
Page 14
Line 764. Suggest “…low misidentification rate.”
Line 778:  "…vertices, as shown…"
Line 779:  delete comma after "decays"
Line 781:  "oppositely-signed b tags"
Lines 786-7:  "then subtract from it" (parallel construction to previous line)

Line 797-798. Suggest dropping “independent of the tagger”
Lines 802-803. SecVtx is suddenly re-introduced. It was not described in this paper. Suggest including a brief comment on its merits which justify using it for this calibration, and refer to (6) again.

Line 814:  "+ 2 jets" (space)

Page 15
Pages 829, 830. Do not need to repeat once more why you treat jets with and without muons differently.

Line 833. “…70/100 GeV…”
Tables VIII, IX, X, XI. Captions: ‘…predicted with even numbered events and measured with odd…”
All Tables:  Can any of these be quoted with one less significant figure?
Tables IX and XI captions:  "nomuon" is jargon.  "no muon" would be a satisfactory replacement.

Line 861:  "sumET" is jargon.  "summed ET " would be acceptable.

Lines 859 to 862. It is too hard to understand. Please explain patiently what you did, e.g. whether on simulated data or on real data.  
Page 16
Line 870:  delete comma
Fig 30. Tiny print, totally unreadable. Is this for the muon or for the electron samples? 
A maximum mistag rate when jets are central in z and in η is not intuitive. Please include a comment illustrating why (the rate of taggable jets?) this can be expected.
Page 17

Line 927:  delete comma after "where"

Line 944. The run number range is a CDF internal business, which is of no interest for the PRD reader: “…data collected over the period…”

Line 976. “high-PT”
Line 982. (??)

Line 990. “…the lepton momentum, ET, miss and the jet energies.”

Lines 1005 to 1007. It sounds as if W+hf is estimated in absolute values. Theoretically it is as uncertain as the overall W+jets and you trust a ratio only (lines 1103 to 1105). Suggest to make it clear.
Page 18

Line 1019. Suggest “pretag sample” and “tag sample”
Table XVI. Suggest “processes” rather than “Content”
Line 1069. “…the pretag QCD fraction FpretagQCD is obtained…”
Line 1085-1086 “…different templates to model the data QCD background.”

Page 19

Line 1092:  delete "equation 20"; it follows right afterward

Formula 20. Since you constrain the pretag sample to remove the EW and top content (lines 1064 to 1066), the factor (1-FpretagQCD) should multiply the N-NEW -Ntt, not only N. Same problem in formula 21. Correct?
Line 1094. "…down into categories of heavy and light flavor.  These…"
Fig 31. Caption: “…and observed event rates…”. Same in captions to figs. 32, 33.

Line 1124:  "electroweak" (no capital)
Line 1140:  "we multiply the $b$-tag scale factor"

Line 1142:  delete "multiplicative" (redundant)
Line 1163. Please include  a comment explaining how the efficiency grew from 42% in Table XIII to 51% in Table XVII. Did also the c-tagging and the mistag efficiencies grow in proportion? 
Line 1186:  "diboson" (not capitalized)

Page 20
Figs. 32 and 33: captions “… and observed event rates…”. "tag" not capital

Line 1168. Suggest “This search for…”
Lines 1172 and 1173. Suggest dropping “now briefly”

Table XVII. Caption: “…probability for light flavor jets…”. 
Line 1192. “high-PT”

Line 1212. For the b-tagging being responsible for the systematic error, the “signal” rate quoted in line 1209 must be for the process WZ(lνbb. Please use this expression.
Page 21

Lines 1233-4:  "…uncertainty is as described in Section IV B, and receives an additional contribution from the uncertainty in …”
Line 1243. “operating”

Table XVIII: caption “The other sources…”

Table XIX. why there is a mistags line in the pretag sample? 
Caption, line 2:  "tag" not capitalized
Line 1247. Please order the figure sequentially. This should be fig. 34.

Line 1249. Quoting a parameter indicating in each distribution the goodness of the agreement would be appropriate.

Line 1269. Fig. 35.

Line 1273:  "pT imbalance" (here and elsewhere)
Page 22

Line 1291. Suggest “…is the modulus of the vector sum of the lepton and jets momenta…”

Page 23

Fig 38. Please comment on the peak structure of the background distribution around -0.8. No single background process displayed in fig 39 shows that effect.
Page 24

Line 1324. Suggest “…we present the result of the search for a WZ(lνbb signal in our data, with…algorithm described in section IV and…”
Lines 1333,1339, anywhere else:  "neural network" (not capitalized)
Line 1350:  replace "gave" with "give"
Line 1365:  delete "present"
Lines 1368-70:  syntax is unbalanced.  Please improve.

Page 25

Lines 1384-5:  "with a median expected limit of 3.9 times the standard model prediction."

Line 1388. Why quoting WH at this point? It is not required and out of context.
Lines 1391 and 1392. Quoting the increased efficiency without addressing the increased c-tag and mistag rate is misleading. 

Lines 1401 to 1403. Consider: “Given the result of our WZ search, this might suggest a pessimistic forecast for a similar WH search. However, the different kinematics,,,”
