COMMENTS TO CDF 9899, 1st draft PRD-RC on D0(μμ
By Jeff Appel, Peter Renton, Barry Wicklund and Giorgiob, Sept. 4, 2009
GENERAL COMMENTS
It is disappointing that the exploited luminosity is still so small. However, this is a clear analysis and a good first draft. I should be possible to get quickly to a publishable paper. 

Some comment about Kπ modes possibly contaminating the ππ normalization should be made. If there is a cut other than mass range to remove these, it would affect the relative normalization. Not showing any bins below the signal bin makes this issue more significant. When the plot in Fig. 3 is shown at conferences, people will ask to see what is below the shown mass range.

There is no discussion of the possibility of two-track muon-ID efficiency correlations. The analysis takes the two muon efficiencies as uncorrelated, but this may not be fully true.

There should be a comment or footnote such as “Charge conjugates are implied throughout the paper.” This could be done the first time that a D0 decay is mentioned in the paper. 

In a few places there is reference to “360 pb^-1 of data”.  These should be changed to, for example,  “data from 360 pb^-1 of integrated luminosity” (see the line-by-line comments below).

The References need to be checked for conformity with PR standards.  Check for correct bolding; e.g., the letters shown as part of journal volumes are actually treated as part of the journal name, are not bolded, and have a space before the bold volume number.
LINE BY LINE
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Title: "enhanced" does not belong in the title, as it really adds nothing and does not appear in the abtract.
Abstract: suggest adding “using data from 360 pb-1 of integrated luminosity”. It would be useful to add also something like “almost an order of magnitude more restrictive than the previous limit” before the final period of the abstract. 
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Introduction: there needs to be a few more general remarks about the D mesons. Please indicate which forces are responsible for the decay and give some typical lifetimes.

Line 2: suggest dropping “nearly exact”

Line 3: suggest you use "Burdman, Golowich..and Pakvasa [3]" instead of “Burdman et al.”, then on line 8 "Reference [3] considers..."

Lines 3 and 4: "short-distance" and "long-distance" don't mean very much unless you define what the scales involved are and why they are relevant to this process. Suggest “interactions” rather than “processes”.
Line 6: suggest "from the BaBar Collaboration" (see SPRG Guide for latex for Babar).

Line 10: "technicolor" (lower case)

Line 14: would prefer to have “In a recent paper [5], Golowich, Hewett, and Pakvasa have shown …”

Lines 15-16: sentence is too long. Suggest “… SM. The same NP …” 

Line 17: suggest "using data corresponding to 360 pb-1 of integrated luminosity". The same applies to line 18 (or rephrase)
Line 21: "b-hadron related"
Line 29: “with respect to the proton beamline” for completeness.

Lines 24 and 25: the inner tracking system is not described correctly. In addition to SVX, it includes L00 and ISL.
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Line 33: in equation 1, is the efficiency for ππ really 1.0, or is ε(μμ) meant to be relative to ε(ππ)? I expected to see an to ε(ππ) in the equation. Note the statement about dipion inefficiency in lines 131-132.

Line 39: suggest replacing "Monte Carlo samples", which is jargon, with "using samples of simulated events generated with Monte Carlo techniques"
Lines 41, 42: “side band” relative to what? This is not obvious at this early point in the paper. Suggest being specific.
Line 45: “Trigger” is jargon which should be defined here.  How about “by an on-line event selection system (SVT trigger) based on displaced vertices [11,12].” Then, having defined it, you can use “trigger” and “SVT” freely. You need to introduce the "SVT" acronym in this paragraph, before you use it on line 84. Alternately: "heavy flavor using a silicon vertex trigger (SVT) that selects events having displaced vertices using custom hardware processors."  Then on line 54 add "first in the SVT trigger hardware"

Lines 51 and 52: “to miss the primary interaction point by between 120 μm and 1 mm in the plane perpendicular to the beam”

Line 57: “…different, and the division…” (comma or semicolon are needed to separate ideas here).

Line 61: for PRD, this is not a “Letter”, perhaps “paper”.  Also, "…candidates, since…" (comma)
Line 62: "significantly reduces non-D0 backgrounds". It is important to explain why this is so, and not assume the reader knows this.
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Lines 66 and 67: the sentence here is redundant with lines 50 to 54, and should be removed.

Line 67: add comma after "vertex"
Line 69: please explain why the range 144 to 147 is used
Line 70: please explain why these criteria (20 COT hits.....) are used. Also, the "2 silicon r-φ hits" is your reconstruction requirement, but I believe ref. [15] is wrong. SVT requires 4/5 rφ layers except for SVX sections that have only 3 working r-φ layers, where it requires = 3 rφ hits. Please check this and consider explaining the SVT requirements more precisely in lines 45 to 60.

Line 71: it would help quoting an example of the "Cabibbo-favored charge" decay sequence

Line 79: “…isolation, in addition to the muon-detector information…” – note comma in list, and hyphen.
Lines 87 to 90: it would be useful to give errors on the mid-ID numbers. Important information is lost by not showing the mass distribution below the signal bin. Also, the probability of a pion faking a muon is 5 times larger in CMU than in CMX. This is surprising (line 88).
Line 92: the B ( μμX decays refer explicitly to sequential decays, whereas as written the reader might think you mean rare B decays.  Suggest you make this clearer.  
Line 94: suggest "applying the measured muon misidentification"
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Figure 1: it would be useful to also show what the D0 (μμ signal would look like. In the caption: “A curve is fit to the data over the mass range … including a Gaussian function for the evident, mass-shifted D0 ( π+π- peak and linear background”.

Line 95: suggest get rid of "most up-to-date" and instead say something like "with branching fractions taken from [13]".
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Line 101: "…variables, and…"
Line 102: “…distributions for the xi variables…”

Line 103: “…uncorrelated. A correlation…”  

Line 104: "does not" (never use contractions in APS journals). Also, add a comma before “but”.

Line 106: suggest "ppbar primary collision vertex" rather than “p-pbar collision”
Line 110: you have not introduced "combinatorial background" yet. Suggest you define this back in lines 91-98. For example (line 91) "the dominant backgrounds in addition to D0( ππ and Kπ are combinatorial backgrounds and backgrounds due to B(μμX."

Line 111: add comma after "Table I"
Line 116 “...sideband, where…”  and  “…kaons. We include…”
Line 118: suggest "Table I, where the uncertainties are the combined statistical and systematic uncertainties".  Suggest also repeat this in Table I caption.
Line 122: “We also took…”

Line 132: “…detector. Hadron decay…”
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Figure 2: please show the cut value (0.35) as an arrow. Why does the data end abruptly at 0.88?  
In the caption first line suggest "ratio distribution (likelihood)" to relate the caption to the figure. Also “…data have…”, Finally, I am concerned because I read this several times and still am not sure what the sentence "The D0 ....independent" means. 
Line 136: "frequentist" (also in line 147)
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Table I: adhere to APS Table format, with double bars only at beginning and end.

Line 143: after "window", suggest stating that since no significant signal is observed so we set upper limits

Line 146: suggest "…algorithm that has been used…" (it conveys the same information).
Line 153: see comments above about pb-1 data.
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Figure 3: the various pieces cannot be identified in gray-scale. Also, remove “Search Window” from the plots.  What is there is not a window anyway, but the upper bound of the search window.  Suggest that, in caption, you write “The first bin (left of the dotted vertical line) is…”
Line 160: Please add some remarks on the consequences of this result. You say in the introduction it constrains new physics, so it would be appropriate to quote some specific constraints now we have this much more precise limit.
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References: 

Please fix use of \bf to conform to APS style.  Also "Nucl. Instrum. Methods"; e.g. Nucl. Instrum. Methods Phys. Res., Sect. A 478, 142 (2002)

Use APS format for collaborations, e.g. [4] should read "B. Aubert {\it et al.} (Babar Collaboration), Phys. ..'"
Line 178 : fix typo in "em et al."

Fix [15] as noted above (line 70)
