SPRG comments on Draft 2 underlying event paper [CDFR/9567]
General Comments:
First, I am sorry to be late with these comments.  I apologize for that.  The paper is interesting, and should be very useful in fulfilling its intent of improving MC tunes.
In the discussion of the extrapolation to the LHC and earlier in the discussion around Line 161 or Line 163 and in Table 2.2, there is no explicit mention of the difference in p p and p p_bar at the Tevatron and LHC.  Please add “p p_bar” and “p p” for the 1.86 and 14 TeV cross section descriptions, respectively – assuming that this is what is used earlier, and say something near the start of the LHC-extrapolation section.  In any event, be explicit about what is given in the table, etc.

Frequently, the text in long figure and table captions is repeated verbatim in the rest of the text. While some repetition may be useful, there seems to be too much of it here and it clutters the paper.


The figures are still too cluttered with text which is unnecessary.
There are many missing hyphens when a compound adjective modifies a noun; e.g.: hard-scattering event, leading-jet events, transverse-1 and transverse-2 regions, good-track criteria, scalar-pt sum, underlying-event tune, cone-based algorithm, charged-particle density, leading-jet observables, away-side-jet pseudorapidity distribution, charged-particle pt, multiple-parton interactions, high-pt away-side jet. I try to point out instances in the line-by-line comments (using simply “missing hyphen”, trusting the authors to identify the specific locations) until it became too burdensome.
The correct form of the run numbering uses Roman numerals, Run I and Run II.  The text should be corrected everywhere where it has Run 1 and Run 2. 
Captions for tables and figures should begin with a title which is a noun, not a verb.  So, drop “Shows the” where it begins a caption in Figs. 3.1 and 3.2.
The text “pt(lepton-pair)” would read better and be less like jargon if it were rendered “pt of the lepton pair” everywhere it is written (e.g., Lines 339, 350, 577, 579, 582, 584, and 586) or high-pt lepton-pair events 9e.g., Lines 570 and 571).

There are a number of places that the English could be more colloquial, or the writing somewhat tighter.  Some suggestions are made in the line-by-line section below.

The references still have non-standard formats, often with letters made part of the volume and bold, rather than part of the title and non-bolded. There is non-uniform use of paper titles. Normally, they should appear only for unpublished works. Also, “et al.” should be in italics as a non-English abbreviation.
The authors would do well to make use of the SPRG checklist/ Style Guide. The document is under item 3 in the godparent guidelines at

              http://www-cdf.fnal.gov/internal/physics/godparents/guidelines.html
Line-by-Line Comments:

Line 9  

It would be good to mention underlying event in the Abstract, and early on. I suggest doing this in the first sentence as in “We study the underlying event in hadronic interactions by examining the behavior of charged particles …”.
Line 24

Suggest comma after string of prepositional phrases: “collider, it is”

Line 25

Suggest “that accurately simulate QCD …” for smoother reading and easier understanding by keeping most closely related words closer together.

Line 29

Suggest “observables. A good understanding of underlying events is necessary for precise measurements” – since, among other things, the antecedent of “it” is unclear in the original, and you cannot guarantee that understanding this will necessarily “lead to more precise measurements” (other things also being needed).

Line 37

The antecedent of “It” is unclear.  If it was meant to be “remanants” , then it should be “They are one of the reasons”.

Lines 61 and 62

Two missing hyphens.
Line 67

Suggest adding definition as in “leading (highest pt) jet”.

Line 75

Two missing hyphens.

Fig. 1.3

It appears that the labels for Trans 1 and Trans 2 are reversed with respect to the direction shown for Delta phi and the definitions in the caption (line 86) and text (line73).

Lines 87 and 88

Two missing hyphens.

Line 93

Suggest adding a comma for easier reading “pT and PTmax, we require”.

Line 99

Missing hyphen.

Line 116

Suggest deleting “the” since “good-track criterion” is not yet defined.  Also, if there is more than one “criterion”, it should be “criteria” (plural).  Finally, note hyphen added here.

Line 121

Suggest “charged-particle scalar-pt sum” here.  Note that “charged scalar-pt sum” is really even more jargon than “charged-particle scalar-pt sum” – and note the hyphens.   

Line 150

Missing hyphen.

Line 152

Isn’t it TDR (Technical Design Report) rather than TRD?  Also, the tune “uses”, not “use”.
Table 2.2

There is more than a single Parton Distribution Function in CTEQ5L, so the description label in the PDF line should be “Functions”.  Also, the last column should be expanded in width to keep CTEQ5L in one line.

Line 158

Drop “Shows” and capitalize the “t” in “The” so that the table title has the same form as all the others, and is a title not appearing to be a sentence.

Line 167 

Suggest “HERWIG tune (with JIMMY MPI)” for clarity and easier reading.

Line 191

Missing hyphen.

Line 201

“central” is not defined yet and is unneeded here – just as it is not used for the dimuon case.

Line 219

“W+jets” is jargon and would better be written out; e.g., “(mostly from events with QCD jets or events with a W and jets)”.

Line 229
Remove “to” to have “distorting the average charged-particle density”.  Note hyphen, too.

Line 230

Suggest “charged-particle PTsum density”.

Line 231

Suggest “in the COT”

Line 235

The definition is incomplete without mention of the distance of closest approach of the track to the vertex, something to choose a point on the track which would otherwise have continuous z values from minus to plus infinity.
Line 246 or later
In data, how do you account for small corrections for “stable particles” which decay in the detector before 10 mm?

Line 267

For countable items, “fewer” is correct, not “less” – so, “fewer tracks”.

Line 269
Following the if statements, the subjunctive form of the verb is appropriate.  Thus, “was” should be “were”.  Also, after the if statements, a comma would help the reader; “exact, then”.

Line 271

Again, after the long introduction, a comma would help the reader; “events, we find”.

Line 278
Add a comma for easier reading – “becomes large, which occurs”.

Line 288 and 289

Suggest “Another important effect and resultant systematic error arises …” and “jet energy scale for pt of the leading jet”.  The importance of helping the reader understand that this is not double counting the effect of the previous paragraph motives the first part of the suggestion here.

Line 290

“calorimeters” – plural as in the detector description

Line 299

The word ‘towers” appears here without any explanation or previous introduction. You should slightly expand the detector description section to mention the existence of towers of calorimeter elements pointing at the interaction region.

Line 310

Again, charged-particle ptsum density.

Line 322

Please add a word to emphasize that this is not the same as done for the QCD jets case; e.g., “were only absorbed” or were simply absorbed”.

Line 344

The word “than” should be “then”.

Line 393
Suggest “large initial-state or final-state radiation”

Line 444

First period should be a comma.

Line 452

Colloquial English would be “too soft a pt spectrum”.  Drop “of”.

Line 487

Suggest adding a comma for easier reading; “exchanged, the”.

Line 502

Suggest “the CDF min-bias trigger collects”.

Lines 510 and 511

“Multiple-parton interactions” – note hyphen and plural to agree with “are”.

Line 527

Drop “that” for colloquial English.

Line 540

The antecedent of “This” is unclear and/or incorrect.  Replace “This” with “The average pt”  You could define <pt> here since you use it so often later. My preference would be to avoid using the symbol and use ‘the average pt” instead everywhere.

Line 548

“interactions provide” for agreement of subject and verb.

Line 586

“remarkably similar” has the correct spelling of the adjective

Line 597

People may read the final section without having read the rest. So, you should write out MPI the first time you use it, with (MPI) following if you want to use MIP later in the section.

Line 609
Suggest “is important” since “behavior” is not really an “observable”.

Line 610
Suggest adding a comma to separate ideas and for easier reading; “contributing, and it is”.

Line 614

Suggest adding a comma to separate ideas and for easier reading; “GeV/c, suggesting”.

Line 626

Suggest adding a comma to separate ideas and for easier reading; “At present, PYTHIA”.
