SPRG Comments on the 2nd PRD draft (9976), Top Mass and Pair Cross Section in the All-Hadronic Channel

 Jeff Appel, Giorgio Belletini, and Barry Wickland – due January 5, 2010

GENERAL COMMENTS
The main question on this draft is the same one that we raised on the CDF 10018 draft 1.  CDF10018 describes the top mass analysis in the all-hadronic channel using 1.9 fb-1 and only double-b-tag events.  CDF9976 uses 2.9 fb-1 and combines double-b and single-b tags. Neither paper makes any reference to the other. This is surely unacceptable for the CDF collaboration, given the obvious overlap between the two analyses. Furthermore, the numerical results are different:
                    174.8 GeV +- 2.4 (stat+JES) +1.2-1.0 (syst)  for CDF9976,
                    165.2 GeV +- 4.4 (stat+JES) +- 1.7 (syst) for CDF10018.
Also, DeltaJES seems to be:
                                                    -0.30 +- 0.47 for CDF9976,
                                                     0.02 +- 0.43 for the equivalent in CDF 10018,
though the sign may be a matter of definition. Again, this is for significant overlap in data and technique.

At the very least, we suggest that the CDF9976 analysis should report the top mass for single and double b tags separately, since that allows an obvious comparison between the two analyses, and in addition, we suggest that the authors arrange a treaty to allow cross reference between the two PRDs.
One probably learns more about the reliability of the methods by comparing the two results than from either one alone. Given the overlap in events and JES correction, it's not obvious that the systematic errors quoted cover the difference.  
The use of the physical widths to normalize terms in the likelihood function means that the relative sizes of the likelihood terms are not properly normalized relative to each other for measurements. This seems simply wrong.  There is a statement later about “within their known resolution”, but that seems to apply only to the momentum measurements. 

We cannot understand how the conveners have allowed these two papers to proceed apparently independently side-by-side.

Please be consistent in using “Sec.” or “Section” in Section I, and at least on reader prefers to have “Table” written out, rather than “Tab.” as appears later in the draft.

In multiple places, change to 2-tag events, from 2-tags events for correct English.
LINE-BY-LINE COMMENTS
Line 6
Correct the tense to agree with the “Since” -  “has represented”

Line 10
“apart from being”

Lines 13-14
Makes the top quark contribution dominant in higher order corrections to … many observables.

Line 16
Suggest “The higher order corrections apply also …” to echo the previous wording – for clarity.

Line 20
“allow setting” as more colloquially correct English than “allow to set”

Line 21
“on the predicted value” or “on predictions of the value”.  The Higgs mass is not “unpredicted”.

Line 27
No ‘hat” on the “o” in “role” in English.

Line 32
“cross section (sigma), both as a test for physics contributions beyond the SM and as a test of current next-to-leading order QCD calculations”

Line 35
“event counting” (no “s” in English)
“an {\ital a-priori}value” (again, English usage)

Line 41
“In the SM …”  (English usage)

Line 42 
“time, and the” (English usage)

Line 47
“no energetic leptons” (English usage)

Line 53
“online event selection (trigger).”  This defines the jargon word “trigger” for later use.

Line 73
Aren’t the JES corrections applied only to data?  The wording here seems wrong. However, the discussion around lines 80-81 make the whole process unclear. Does the JES correction come from data or MC events?
Line 78
W-boson mass (note hyphen for compound adjective)

Lines 80-81 and Lines 317-320
It is not clear which distribution from simulated events is meant, and which observed data. Is this the W mass?  
As discussed for line 73, at least one reader is confused about how the correction works, how the behavior of the detector is used in the analysis.  If it is only through the templates coming from the simulation, this should be more clearly stated.

Lines 88-89
What two data samples are being discussed at the start of the paragraph?  This appears in a long single-sentence which is hard to parse.  Please rewrite.

Lines 114-115
The wording here is very unclear, even after reading Section VII.  Please clarify. Maybe what is meant is “based on obtaining the most precise results.”  Or, just stop the sentence after “used in the measurement.”

Line 132
“defined by \eta” or “defined as \eta” 

Line 135
“measured by calorimeters, and p”  - note the comma, plural calorimeters, and recommended ‘by”

Line 136
“measured by a tracking system” would be more parallel to the above, more explicit, and use the same terminology as used later in the paragraph.

Line 147
Suggest”…, and with decreasing precision…” 

Line 149
Add comma again, “system, and measure”

Line 150
“measure energy deposit in the calorimeters” to be more precise, and briefer.  Or, if you prefer to keep more of the original “measure energy deposit of particles interacting in the calorimeters”.


Line 164
“maxima” since there are many for plural showers.

Line 168
Suggest ”Multicell gas Cherenkov counters…
Line 184
“neural-network selection”  (hyphen for compound adjective)

Line 189
“electronics” is jargon.  How about “electronic circuits”?

Line 202
“an events signal-over-background ratio” to make it clear that it is not a ratio of combinations in events.

Line 227
“varies” since the subject of the sentence is uncertainty (singular form)

Line 231
“are selected for further analysis” would be more correct.

Line 236
“with small MET” is confusing since the cut is applied to events with all METs.

Line 251
Add comma after long introduction: “sample, we use”

After Lines following 258 – Eqns. 1 and 2
Equations look like square roots of negative sums; i.e., sums of negative numbers. Are the right hand sides of these equations correct?

Line 265
Would read better as “jets from simulated ttbar events.”

Line 267
“associated with a quark” is colloquial English.  Better still, “jets coming from a quark or …”

Line 268
Add a comma following long introduction - “event, we consider” 

Line 286
“initial stage’ is not well defined.  Perhaps “triggered level, before applying the NN selection”

Line 295 
Suggest “a jet” rather than “jets”, or to change “its” into “their” in line 297. Also, how about “jets likely to contain a hadron with a b-quark” since the cut could as well include b-baryons.

Line 302
Suggest “…times the transverse-displacement resolution.”  The antecedent of “its” is unclear.


Line 306
The efficiency for b and c hadrons cannot be identical.  Perhaps “0.95 +- 0.04, the same within errors for both b jets and c jets”.  Is this really true to within 4%?  In fact, it is surprising that it is that efficient, unless you only mean for jets with heavy-quark hadrons after some kinematic cuts.
Perhaps “within errors for both b jets and c jets of interest” if that is more correct.

Line 311
“performance”, not plural in English

Line 325
Suggest “uncertainties as described in Section X.”

Line 336
Suggest deleting “themselves,”

Line 344
Suggest “probability” rather than “rate”

Line 346
“associated with” not “to” in colloquial English – or “included in the jet.”

Line 350
“fiducial jet” is undefined jargon. How about “jet in the fiducial acceptance of the analysis (fiducial jet)”?   Then, you can use “fiducial jet” later in the sentence and elsewhere, having defined the jargon in the paper.  Also, recommend breaking up the sentence for clarity: “tagged.  This tag rate can be applied …”.

Line 354
“was” is the correct verb tense for something in the past. Also, “On the contrary,” would be better as “However,”. 

Line 366 and elsewhere.  Do a global search and replace …
“2-tag events” is correct English, rather than “2-tags events”

Lines 456 to 458
The analysis would be improved by assuming a mass-dependent top quark natural width, as expected in the standard model.

Line 470
“This is not a problem” is shorter and more colloquial English.

Lines 483 and 484
Suggest “determination” rather than “discrimination”



Line 529 (and captions in Figs. 3 and 4)
The first time the paper refers to results with DeltaJES set to zero, it would be good to add the parenthetic text “(consistent with the measured result, with any difference included in the systematic error)”.  Also, it is unclear what is meant by “normalized to the difference between the corrected expected background and the observed data”.  What is not clear is how the plots in Figs. 2 and 3 can be “normalized” to a “difference” since neither plot is of a difference parameter.  Corrected text needs to be used in the captions for the figures, too.

Line 551
Drop the text “Moreover,” since the sentence does not relate in this way to what goes before. Also, “average number”, not “amount” since events can be numbered, and is not a continuous quantity where the word “amount” would be correct.

Line 561
Replace “latter” with “background” since the preceding parenthetic text interferes with understanding the antecedent of “latter”.

Line 572
“allows obtaining sets” or “allows us to obtain” for more colloquial English.

Line 592
“superimposed on” is more colloquial English.

Line 610
“2-tag events” again.  This will be the last line this correction is listed explicitly.  Please check globally, including in figure captions.

Fig. 7 Caption
“bin contents” is the correct English to use, not “bins content”. [2-tag events]

Line 638
“the last term” or “the last part of the likelihood” since “one” is much less clear.

Figure 8 Caption
Please identify the difference between the solid and dashed lines in the two plots.

Lines 701 to 709
It would be appropriate to show the M and ΔJES distributions.

Equations 21 and 22 following Line 716
The use of approximation signs is unbecoming, even if the exact values are unknown. After all, there is no error given on the values, indicating that these are not very quantitative.

Line 718
Suggest “The possible systematic uncertainties”

Line 726
The antecedent of “They” seems to be “sources of uncertainty” rather than the “uncertainties” which is what is meant.  Please replace “They” with “The uncertainties”.

Line 731
Why “also”? What else has been performed as described in Section VIC?

Line 734
“On the contrary” to what?  Is this phrase helpful?

Line 742
“uncertainties” since the text is referring to uncertainties in M and DeltaJES.

Line 743
Again, “uncertainties”, here since one is talking about multiple “shifts”.

Line 752
“template parameterizations” in English. Maybe here, it would be even better to write “’related to the parameterization of the templates using smooth probability density functions”

Lines 764 and at the end of following paragraphs
Suggest specifying “(…on M,…on ΔJES). This would not need to be repeated for values quoted later.  Also, in each case put the parentheses and test after the period.  Typically, the numbers in the parentheses refer to more than what is in the last sentence of each paragraph.

Line 779
Suggest dropping “Additional”

Line 787
It would be useful to say something about how much parameters have been changed to get to 1 sigma uncertainties, even “appropriately to estimate one sigma uncertainties” to show that you have thought about it explicitly, not just implicitly.

Line 791
“derived from data” is more colloquial English.

Line 795
Add comma before third item in list, before “and”.  “modeling, and calorimeter response”.

Line 801
‘However” might fit better, and the wording is not very colloquial English. Perhaps, “However, such a scale factor is not necessary for the top quark mass measurement, because this measurement depends on the shape of the signal templates, and not on their normalization”. 



Line 805
“On the other hand” fits better here in place of “However”. Certainly, you don’t want to use “However” in two sentences in a row. 

Line 816
“levels of correction” is CDF jargon. Suggest referring to previous description on what these levels are.

Line 827
Suggest “in” rather than “inside”

Line 831
“and one calculated from”, dropping “the” here at the first mention of one from MRS.

Line 850
Are these category definitions from the number of vertices generated or the number reconstructed?  A small error could enter because the MC events are handled differently from the data; i.e., with truth table for one and only measurements available for the other.

Line 864
What parameters are varied and by how much; another example of a place where it would be helpful for the reader to have some idea of what has been done.

Lines 868 and 869
The two sets of words within parentheses are not really necessary and may be confusing. 

Line 892
Suggest “…results from PEs as the systematic uncertainty.”

Line 897
Perhaps you mean “taken from the errors from the … fit”.  As worded, the errors are processed in some way before being used.

Caption to Table V
Suggest dropping “and their respective amount for the top quark mass measurement”. Better still, just rewrite as “Systematic uncertainties and their sizes for the top-quark mass and DeltaJES measurements.”  [Note hyphen for compound adjective in “top-quark” here, and addition of DeltaJES to more fully define what is in the table.

Table V
“Template statistics” or “Statistics of Templates”

Line 901
Again, add “JES correction” to title for more complete description of the section: “MASS AND JES CORRECTION MEASUREMENTS”

Lines 904 to 906
Suggest rearranging the sentence. The background is of course free from t-tbar contamination. The sentence wants to allude to how the background was estimated. This might be considered as understood by now. Also, perhaps add “(s) to “tag” “for one (>2) tag(s)” to be correct.

Lines 910-911
“calibration procedure and corrections have been applied”.  You do not “correct” the “uncertainties”.

Line 913
“jet energy scale correction parameter” or “jet energy scale displacement” for more accurate description of what is given in Eq. 24.

Line 930
It is not obvious that 91.6% is consistent with the plot in Fig. 9.  Please check the number and plot.

Line 942
Not “amount of signal events expected”, but “number of signal events observed” [two significant word changes here]

Fig. 10 Caption 
Suggest “uncertainties in our reported result” rather than “uncertainties obtained in the data”.

Lines 972 and 973
Suggest dropping “in fact” for simplicity.  Also, can you suggest any sources for this shift? Possible sources?

Line 976
Add comma after long introduction “likelihood, we obtain”.

Line 985
“report in Table”, not “report on Table”

Line 986
Either “to a few other” or “to other” for colloquial English.  Prefer the latter.

Line 990
Why the need?  If it’s just to be conservative, say so.  If needed, why needed?

Table VIII Caption
Again, simplify it, beginning with “Systematic uncertainties and their sizes for …”

Line 995
“systematic uncertainties”

Lines 1007-1009
The sentence here seems redundant with the last sentence of the paragraph, and is unneeded.

Line 1011
Why is the DeltaJES uncertainty from +- 0.6 units here, and +- 1.0 above? No reason is given for the difference, if one is kept in the final draft.

Line 1022 and following equation
Suggest “and the ttbar production cross section to be”  for parallel sentence construction.  Also, in parentheses in the equation, (lum) may be more appropriate.

Line 1026
“obtained in other channels” since not all other channels are measured. Drop “the”.

Lines 1027 and 1028
‘and of sigma with theoretical predictions evaluated …”.  Again, shorter, more colloquial English. 

