SPRG Comments on 1st Draft of W polarization in top decays (10913)
``Measurement of $W$-boson polarization in top-quark decay using

the lepton + jets channel and the full CDF Run II data set''

Comments from Jeff Appel, Peter Renton, and John Rosner
We are commenting on the August 27 one-column version with line numbers.

General Comments:

This is a nice result, well described. Although the subject matter is interesting, the paper needs some improvement in both the introduction and particularly the conclusion to be suitable for PRL.

The total correlation between f_0 and f_+ is not given (only the statistical component is discussed). This is an important result so please discuss it and add it. Judging by the examples given on page 14, the correlation between the f’s looks like about -1.0 as you would expect for two quantities whose sum must be one. What is the difference between correlation and statistical correlation?
"data set" is two words when not a compound adjective.
There is no detector description. Thus, the items in Ref. 12 are hanging out there without any concrete idea of what they mean, especially the reference to “calorimeter tower”.
Use proper J. High Energy Phys. format in references; e.g., Ref. [17] should be "J. High Energy Phys.\ 09 (2008) 127."  Also applies to Refs. [18], [20], [21], [22].

Line-by-Line Comments:

Abstract L5  "--0.51" for minus sign outside math mode

P7 Abstract L5 add comma after "(syst)"

L169  Use D0 as in the references, not D0/.  Also, add comma after "large".
LL173-175  Suggest drop sentence "Thus a principal goal...the top quark." as this is not now relevant.

LL173-179  Suggest dropping this sentence here and adding the non-redundant information to the text on lines 204 and following. If you must keep these thoughts in this introduction, suggest something like “The focus of the measurement is on the lepton plus jets final state, (equation),  which provides the most … due to the high yield, …”.
L181  “By themselves, the results reported here have a total uncertainty …”

L182  Drop “current”

L184  This assertion is incorrect. The SM does not indicate that t->Wb is dominant - it is an experimental observation. The direct limit is that it is greater than approx 0.8 and if we assume there are only three generations and unitarity of the CKM matrix then we get to > 99%. Please rephrase.

L186  “Due to its large mass, the top”   (add comma)

L189  At tree level and for massless leptons, presumably f_+ = 0. Thus a small value would thus seem to come from the lepton mass. However, this should be different for electrons and muons. Please clarify this.

L191  Add comma after "corrections" to set off the phrase.  Also see comment on L192.
L191  Might put in a disclaimer explaining what effect (if any) a more

up-to-date W mass would have.

L192  Add comma after "M_W".
L193  Drop “(relative)” as redundant and cite the two ref’s inside a single square bracket – using \cite{ref5, ref10} in LaTeX.

L195  "ref." => "Ref."

L198  "anomalous tensor couplings"  - please discuss limits on these in the conclusions

L208  “inclusive-lepton online event selection (triggers) that requires a …”  Note hyphen for compound adjective and definition of the jargon “triggers” for later use.

LL215-217  “with E_T > 20 GeV, MET > 20 Gev consistent …, and at least four energetic jets, each with E_T > 20 GeV and within |\eta| < 2 [12].”  Keep the elements in the list of requirements parallel in format to the extent possible, dropping extraneous words.

L222  Suggest splitting the sentence and rewording the second part: “top quark. We require decay vertices displaced from the primary ppbar-interaction vertex.”  Note, too the hyphen for the compound adjective “ppbar-interaction”.
L224  Suggest “direct W-boson production” to further distinguish from W’s from decay.

L227  "errantly" => "erroneously"

L231  Suggest “the lepton-triggered sample and removed from the MET+jets-triggered sample.”

P10 Table I  "Total Expected" => "Total expected"

L234 “{\sc mc@nlo}"
L234  Add comma after [22]

L235  Add comma after "fragmentation"

L239   “different”  => “various” for more than two.  Also, please comment on the comparisons shown in Fig. 1 
L240  Add comma after “jet”.  

P11 Fig 1:
    Could be larger - hard to read legends.  One can't see the effect of changing f_0 from 0.7 to 0.726 [labeled 0.73 on figure; please make consistent with text]. Consider dropping (0.726, 0.0). 
    Since you cannot see the dashed curve, if you keep it, comment on where it is.  Also, add serial comma after “dashed” in the caption before “and”. 

    Caption L2  "(0.726, 0.0)" (space in between).
    In the caption a)...d) are referred to, but these don't appear on the figures.
L256  “integrated” – past tense to agree with “calculated”.

L258  "parton four-momenta" (hyphenate).
L258-260  Please make clearer how the 4-momenta of jets are computed. Please add what you assume for the jet mass?  Also, add hyphen for compound adjective “four-momenta”.
L271  "$(f_0,~f_+)$" (plus is subscript)

L279  "$(f_0,~f_+)$" (space)

L293  “The background model uncertainty”.  It is not obvious that the QCD background would be even more different than that of the EWK.  Note that the QCD background is sometimes just as large. Some comment is needed on why only the EWK is used, how wrong the conclusion about its use could be.
L295   "It also ..." - not clear what this refers to so please rephrase

L300  “{\sc mc@nlo}", "{\sc herwig}"
L311  “and their uncertainties”

Table II  Suggest “Background model” for source name of first source line.

L319  Is rho = -0.51 the total correlation? Please make this clearer. There presumably are correlations between systematic uncertainties. It is important to give the total correlation for this two-parameter 9or three-parameter) result.
LL326-328  Not clear if the sentence refers to both or only the last fixed-value case(s).

L328  Add sentence about consistency with SM. Also please add some limits to tensor couplings and limits in BSM models. You make a point of this in the introduction but say nothing here.

LL329 on. Please replace the conclusion with something more like the abstract which contains the numerical results.

P15 Fig. 2: 
    The dark shading makes the figure difficult to read, please use something lighter.

    “full CDF Run II data set (from 8.7 fb^{-1} of integrated luminosity)”

L330  “from (not “and”) the full CDF Run II data sample

L339  “limited, and have” – comma to separate different ideas

L354  Only one ATLAS collaboration!

LL354, 362-3  Check whether to use the year after a hep-ex reference or not, and do it uniformly.

L358  Space before "J. Phys.\ G"

LL368-9  beam direction, $\theta$ is the polar angle and $\phi$ is the azimuthal angle. The pseudorapidity of a particle or jet is $\eta …”  You need to define \phi, which appears in L218.
L378  Space after "{\bf 105}"

LL387, 388  Space between "B" and volume number

L390  Nucl. Phys. B convention is to have the "B" bold face:  {\bf B321}

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
