SPRG Comments on 1st Draft of Bc Cross section PRD Draft 1 (CDF10092)

Comments from Jeff Appel and Barry Wicklund
General Comments:
This is a very good first draft.

The only place where mention is made of the energy at which the production is measured is in the title of the paper.  That this is for proton-antiproton collisions is only indicated by mention of antiprotons buried in the detector description.  Both the energy and incident particles should be added to the abstract, introduction, and concluding paragraphs. The words “in p p_bar collisions” should be added to the title just before the “at root s symbol”.
There is often mention of reference [5] which appears not to be available.  Will this paper be held until [5] is available?
Given the statistics on line 189, which says that only 15 out of 229 Bc events have 4<PT(Jpsi mu) <6 GeV, does it really make sense to say that you are measuring both pT(B)> 4 and pT(B)> 6?  It seems evident from Fig. 13 and 15 that the region 4-6 cannot have much sensitivity, as it dominated by efficiency turnon.  It is clear also in the tables that the two samples are essentially the same, i.e. ~ 95% overlap.  You say as much in Line 558. A better strategy overall would be to make the cut at 6 everywhere, except to show the plots (13,15) over the full Pt>4 range with the simple caveat that there is an efficiency turnon below 6,i.e. not quote all the numbers for >4 and >6. It would certainly make the paper easier to read.
Given the importance of the delta phi distribution discussed around line 314, a figure should be included in the paper which shows the total with data and the three components. How else can the reader judge the effectiveness of the separation of sources?

It is not clear how someone could use some future measurement of the production spectra to recalculate the results of this analysis as suggested on page 31. How do you recalculate the ratio of efficiencies for this detector when a new spectrum is known? Also, describing the uncertainty as the second largest systematic there makes one ask what is the largest one.  I could not find that in the paper. In fact, since the systematic and statistical errors are so similar, it’s not clearly worth recalculation in any event.  Why not drop the separate second systematic error?
It would be a significantly better conclusion section if something were said about the significance of the disagreement with theory.  Do the models in the theories give the regular B+ (or total b) cross sections right?  Or, is that off by a similar amount? 

In a few places, reference is made to requiring 5 hits in the COT. Presumably this means equal to or greater than 5 hits. In tables, too, for example, it would be better to add the GE symbol.

In some of the discussion, it is difficult to keep track of whether the text is referring to both the B+ and B_c, or just B_c. 

Line-by-Line Comments:
L 3 – drop one “the” in the middle of the line: "the the"

L 12 and elsewhere – in general, "stat" and “syst” (no periods in parentheses)
LL 15-16 – For easier reading, recommend moving “with a ground state consisting of a b_bar and a c quark [1]” to just after B_c+ meson in the first line since the text within quotes here modifies the meson, not quarkonia.
L 35 – Possible place for mention of incident particles and energy.  Really energies, since comparison with Run I also entails an energy difference.

L 44 – The ratio is of two efficiencies.  So, recommend “efficiencies of measurements of the two decays”.
L 55 – "combinatorial".  Also, Either add “The largest systematic  uncertainties …” or be more inclusive.  What about the B_c lifetime, for example.
L 75 – Recommend “in detail in the paper describing the measurement of the B_c …”

L 80 – Recommend “proton and antiproton beams”.  What is a single beam with p and p_bars?

L 81 – This description is subject to misinterpretation- "each with 12 sense wires".

L 85 – Recommend “Four COT super-layers” since you have been discussing strips and the transition is not obvious otherwise.

L 88 – Recommend “also for particle” to maintain parallel construction with preceeding “for”.  Also, replace “from” with “using”.

L 89 – Edit to avoid the same word twice. "Additionally..addditional"

L 103 – Recommend dropping the “(anti)”

L 105 – Recommend replacing “width” with “region”.

L 107 – Need to define "Lxy"

L 110 – Note, "ct" is proper decay length, not "time".

L 111 – Format "$m$ is".  Also, please add some words about the approximation about ctau being an approximation when the neutrino is undetected.
LL 117-118 – Please move “as much as possible” to after “reduce” which it modifies.

L 120 – Good place to define “trigger” which is jargon.  Suggest “with event selection (trigger) that requires”

L 122 – Drop “of” 
L 123 – The T in XFT is for Tracker. Recommend capitals for Fast Tracker, maybe even 

“eXtremely Fast Tracker (XFT)” which is what the creators write.

LL 125-6 – Correct "extrapolates" to “extrapolate”.
L 131 – Need to define "LR(m)" better, or at least refer to [9] " LR > 0.06, where LR is defined in [9]".  Also, add “particle-identification likelihood ratio” to better describe LR.
Better:  "We define a particle-identification likelihood ratio LR(m) that incorporates information.. to optimize the separation of real muons from misidentified hadrons [9].  The ratio is defined to take on values from zero (misidentified hadrons) to one (real muons); in this analysis we require LR(m) >0.06 for both muons. This muon likelihood selection is..."

Table 1 caption – Recommend “applied to the J/psi candidate tracks” since they are not yet tagged as muons.  Then, “The tracks, when assumed to be muons for the mass calculation, are labeled …”.  Note comment above for the fourth table line about >= 5 hits.
L 148 – Recommend “background to our B_c measurement” since the third category tracks don’t contribute to the B+ measurement.

L 164 "background".

L 161-165 – It is not clear how you define this isolation cut for the muon+track events, which do not have hits in CMU and so "within 40 cm of the hits..in CMU" seems ill defined.

L 177 – Recommend “The measurement error”.

LL 182-183 – Recommend “between 4 and 6 GeV/c^2.  The B_c reconstructed mass” 

L 187 – Fig. 2 caption should say "decay candidates" or some such.

LL 194-196 – A comment about how well a single Gaussian fits the two signals might be in order.  Also, why use a bound instead of a “known” mass shift from MC for the J/psi pi signal assumed to be J/psi K?

Table 2 – See comment above about >= 5 hits.

L 280 – Recommend "weight $W$"

Table III - Only two double bars in APS format.  Same for other tables.

LL 293-4 – Please add (FC), (FE), and (GS) appropriately to define these for later use as subscripts on S and superscripts on N.

LL 315-317 – The discussion seems to confuse “relative fractions of QCD processes” and scale factors. Why do the scale factors sum to 3 exactly? This discussion needs to be clarified.

L 330 – It is not stated how the distributions in Fig. 6 are used in the analysis. It should be.  The low statistics suggests that the distributions should not be used as is, but fit and the fit used – if the distributions are, in fact, explicitly used in the analysis.

L 337 – Recommend “among” in place of “between” for as many as 11 quantities. “Between” is better for two quantities.

L 340 – Recommend adding (See below.) at the end of the paragraph since the discussion seems incomplete here.

L 348 – Recommend dropping the word “excess” since the focus of the paper is this “signal”.

L 356 – Edit to singular form for adjective here "decay modes".
Table VI – Caption: Better “Fractional rates of B_c+ decay events that pass”.  Drop “other”, etc.  In the 3-4 GeV/c^2 bin, are the numbers of total events really identical for 4 and 6 GeV/c thresholds?

L 363 – Again, recommend dropping the word EXCESS.  Replace with “THE B_c+ -> J/psi mu v signal”

L 373 – Fig. 8 suggests a shift between data and MC (data seem shifted low).  Also, recommend “The subtracted B_c distribution shown includes ….”
Table VII – Move the pT cut to the caption and replace with “Mass range” or equivalent description of the column headings.  The first line in the Table is confusing as is.

L 380 – Drop “Clearly,” as it insults the reader if he/she doesn’t happen to know this.

L 396 – Does this mean that the "previous" spectrum ignored Bc* altogether?  It would help to clarify here.

L 398 – Recommend “ the one previously used.”

L 430 – Cannot tell if the final phrase “which includes the contribution of other B_c+ decays to the sample” is relevant to the distribution or the background.  Please clarify the text.

Fig. 11,13 – Captions "data have been"

L 453 – The ratio is different and wrong here, inverted.

Fig. 12 caption – What distribution is shown?  Isn’t it B’s from a number of analyses? Say so. Also, are the triangle points “from an inclusive B -> J/psi X measurement”, not just “from the inclusive J/psi measurement”?
L 524-527 – Again, ctau is not a lifetime. Please rewrite appropriately.

LL 538-539 – FFN and GMVFN are unmotivated as acronyms. Would “PGF only” and “full model” be better?

L 583-587 – See general discussion above.  Recommend dropping this text and the separate listing of two systematic errors in quoted final results.

L 590 – Recommend [B_c decay mode] “using data from 1 fb-1 of integrated luminosity”

L 605 – In addition to adding the colliding particles and energy, add “above certain pt”. The results are all for above pt cuts.  In fact, see comments for LL 608 and 610.

L 608 and 610 – Recommend moving the “for pT” phrases to the same line as the results since the symbol sigma looks like it wants to say “total’ without any cuts.

L 611 – "Chang et al": Since you extol (Line 390 ff.) the theoretical work of [13] doesn't this factor of 8 in the final cross section raise a red flag? Seems like some discussion is in order here.

Reference formats:

[3], [4], [6] have minor format errors (see SPRG Guide).

Check 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
