SPRG Comments on 1st Draft of the PRD on 

Event Shape Variables
Comments from Jeff Appel and Barry Wicklund
General Comments:
The paper is well written for the information there, simple and easy to follow, and will be clear to the audience that follows this physics. However, there is a lack of guidance for non-specialists as to what is the point of the effort, and too much use of acronyms for easy reading (see line-by-line comments below for some of these).
Is the point that NLO+NLL should not be used without underlying event corrections? Is the

Point that NLO+NLL and Pythia with Tune A are equivalent at the quark level, but Pythia with Tune A is what one should use in real life? 

How can one use the results here “to improve the modeling of underlying events” when the data presented is detector dependent (thrust and minor thrust) or tries to be insensitive to underlying events (differentia).

Is “differentia” singular or plural? It sounds plural. Why not use “differential” which is closer to English and a difference; or if two words are acceptable “thrust differential” or even “oblateness” or some such geometric term to describe what is meant?   In fact, the use of alpha and beta in the definition of “differentia” makes any interpretation difficult. What are the final values of alpha and beta? What do they signify?  Are they of any physical meaning?  If “differentia” is a standard term, it should have a reference for someone to see its origin.  The text says that it is new here.  
The title, and especially the text, should refer to line-shape variables since it is the variables which are measured, not the less precise event shapes.

Since the analysis uses only transverse parameters, it would be better to use symbols to emphasize this throughout the paper; i.e., tau_T, and T_T,min.
Given the smearing due to calorimeter granularity, it is unclear how to interpret the text in several sections. In fact, it is hard to see how to use the data presented to tune underlying events in models without unfolding the granularity effects.  What is the reader who thinks this way missing?

Sections IV and V on the detector and event selection should be moved ahead of the Section III definition of variables since the latter refers to detector elements which otherwise would not have been defined.

The very tentative, even weak, statements in Section VII should be strengthened. See some suggestions in the line-by-line comments, but rewrite globally.  
There are a number of APS style errors.  Rather than try to flag them all, a few are indicated in the line-by-line comments below. 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
The acknowledgements list is an older version.  Please use the current version.

Line-by-Line Comments:
Abstract L4: Suggest “observables use measured energies from unclustered calorimeter cells” and similar wording on P3 L2.
Abstract L8: Suggest “Predictions from PYTHIA Tune A agree …”

Abstract L8: "data; however, the” or better “data. However, the"  Likewise, P5 L7.

Abstract L9: “observables, making it” – comma to separate ideas. Measurements …”

Abstract L10: "predictions, which"  Please use commas with "which", but do not use commas with "that".

Abstract L12: "event, allowing"

P2 L3: “describe the distribution of outgoing particles in the event. These are referred to as event-shape variables.

P2 L7: “goal of the analysis here is to “

P2 L9: Please provide a reference for "{\sc pythia} Tune A".

P2 L12: “process, and illustrates” – comma to separate ideas.

P2 L14: “event-shape variables” here and where appropriate elsewhere in the paper. Do a search on “shape” to see when you are referring to the variables and when to a more generalized concept. Most often, it will be “event-shape variables”.  We will not repeat this comment every line where it is appropriate.

P2 L15: "They are related to similar … algorithms, which” – note both wording and added comma.  As written, the text says that shapes are “similar” to algorithms, which is 
not a correct comparison.

P2 LL19-20 “Event-shape variables … alternative way to characterize an event compared to others based on jet-finding algorithms.”


P2 L25: "late 1970s"  (and not "1970's")
P2 L27: “variants of jet broadening and thrust”

P2 L30: "with modeling"... "However, recently a number"

P3 LL2-3: See comment from Abstract L4 above. 

P3 L3: “of the highest-energy (leading) jet”

P3 LL8,9,11: "In Sec. III", etc.

P3, L13: “effects on the measurements, and”

P3 L15 "Secs. VIII and IX, respectively."

P3 L18: “at the parton level”

P3 L28: “collinear with one”

P4 LL5-7: “next-to-leading-logarithm (NLL) precision”, “fixed-order results”, and “next-to-leading-order (NLO) accuracy” – compound adjectives need hyphens throughout.

P4 LL9-10: Use {\sc nlojet++}, {\sc caesar}, assuming that these are
     names of computer codes.

P4 L15: (i.e., are sensitive …)” – Note comma and added “are”.


P4 L24: Suggest “Transverse-Thrust and Thrust-Minor Variables”

P4 L25: “transverse-thrust variable” – again, compound adjective needs hyphen.

P5 L1: "of an i'th object"

P5 L2: Note mention of a calorimeter tower which is not defined yet.  In fact, the concept of a tower needs to be added to the detector section.

P5 L3: "state, and the thrust axis vector_nT is defined"

P5 L4: "direction that"

P5 L7: "objects; therefore" or better “objects. Therefore”

P5 LL8-9, etc.: Since the analysis uses only transverse parameters, it would be better to use symbols to emphasize this; i.e., tau_T, and T_T,min.


P5 L8: "1 - Tperp, which"

P5 L13: "0 for an event" or "zero for an event" or “0 for a scattering event”

P5 LL18-19: “addition of a “recoil” term event-by-event.”


P5 L23: Drop “preliminary” and, if needed, make whatever studies are needed to confirm the statement before submitting. Also, state whether the studies were done on data or MC events.

P5 LL24-25: “almost no correlation” and “shift the mean and smear the distributions” do not sound consistent. Please reword these statements to be consistent.
P5 L29-P6 L1: “detector acceptance” or “missing acceptance of the detector”.  Missing “detector acceptance” is not “detector mis-measurement” since there is no measurement there.

P6 LL23: The heavy use of “UE” and even “MPI” in the text is distracting. Strongly suggest that “underlying event” and “multiple-particle interactions” be written out essentially everywhere – also later in the text.

P6 L15: "in Sec. IV"
P6 L17: “thrust, the”

P6 LL17-18: The discussion ignores the effects at low thrust, and should be expanded to cover these differences, or state that the discussion refers to thrust above the smaller values.

P6 LL19-20: “values relative to {\sc pythia} without hadronization (a result”

P6 L28: “event-shape distributions” – compound adjective hyphen needed. Also, drop the “s” on “shapes”.

P6 L30: “underlying event significantly affects the” – more colloquial English usage.

P7 L2: “However, a quantity” – if only “perhaps” you wouldn’t use it except to shoot it down later.


P7 L 6: "[Eq. (1)]", "[Eq. (2)]" – See AIP Guide page 13.
P8 Fig. 2 caption: “parton-level … calculation”

P9 LL4-5: “by the hard-scallering term” – Add compound-adjective hyphen.


P9 L23 "energy, momentum, and" Please use serial comma everywhere.

P11 L3-4: An inner, single-sided silicon microstrip detector (Layer 00) is” to have a textual structure as in the rest of the paragraph.
P 11 L9: “r-phi measurements with small-angle sterio views (1.2 ^o)”

P11 L19: “in a forward “plug” region” or drop the word “plug” since it is not used later

P11 L20: Don’t you need to write sigma(E_T)/E_T for the formulae? It’s E_T that you use in the analysis and sigma_E/E is not relevant. 

Also, are the formulae relevant for the plug region too? 

Finally, this would be a good place to describe the projective tower geometry of the calorimeter elements.

P11 L27: Drop the word “range”. It seems unneeded or worse.

P12 L2: You need to explain to the reader why you are talking about a jet-defining algorithm; e.g., “While event shape variables are calculated from unclustered calorimeter cell energies, plots vs leading-jet E_T require use of a jet-energy algorithm.”  By the way, are there any corrections for muons in jets?  Are they all removed by the missing E_T cut?  At what level uncertainty?

P12 L15: “the closer cluster” if you are talking about two clusters,  “closest” if among three or more.

P12 LL18-19: “than the assumed leading jet-parent parton”

P12 L28: “require events with a single interaction as evidenced by having only one reconstructed primary interaction vertex with |z| …”
P13 L9: may -> will

P13 L10: may  be -> is
P13 LL12-13: “Detector effects induce a”

P13 L13: “differentia. Sources for this”

P13 L14: “studied, and”

P13 L16: may be -> will be

P14 L14: appears to be -> is

P14 LL17-18: In the model calculations here, event-shape variables are defined”

P15 L3: One can see the effects on thrust differentia. In what sense is the effect “negligible”? Choose another word.

P16 L14: “As expected, most of the jet energy scale error cancels in the ratio”  Have you not shown this with the error being so small?

P 16 L15: spelling “coverage”, not “converage”

P17 L8: “equal numbers of events” 

P17 L9: Need a summary statement about the uncertainties and reference to Table II  somewhere here.

P17 LL12-14: Given the smearing due to calorimeter granularity, it is unclear how to interpret the text especially here. In fact, it is hard to see how to use the data presented to tune underlying events in models without unfolding the granularity effects.  What is the reader who thinks this way missing?

P17 LL19-20: It is hard to interpret the quantitative shifts without being given the errors on the numbers.  Please provide the errors.

P17 L26: Why two jets mentioned here? Is the leading jet used for one scale and the subleading jet for the other?  If so, “the two leading jets, respectively”, or explain what you really mean.

If alpha and beta have any meaning, they and their values should be discussed in the Results section and the Summary section.

P19 L1: “with a transverse-energy threshold” – add “a” and a hyphen.

P19 L15: “allows a precise comparison” – Again, all these summary conclusions are difficult to accept without detector and underlying event information, which is avoided in the discussion.
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