SPRG Comments on Draft 1 of Charm Pair Prodn Xsects (10462)
Comments from Jeff Appel
General Comments:
The paper is very well written, simple and easy to follow – except for the level of detail especially in Sections VI and VII.  There, adding introductory sentences in subsections which repeat what is in the subsection titles, with some summary of what is coming would be very helpful to the reader. 
The title would do well to be more complete; e.g., adding “in 1.96 TeV p_bar p collisions”.

The paper suffers from a lack of quantitative results on the main point – underestimate of the gluon splitting process.  This is particularly apparent in the Summary.

Also, the agreement with Pythia is interesting, if not surprising.  However, there is no discussion of the possibility that Pythia has been rescaled to match the data – or not!  This should be explicit.

There is lack of uniformity in the use of  “triggered D” and “triggered D*”.  Not sure what a “triggered D” is compared to a “probe D”.  Try to use “probe” and “trigger” or “triggered” with uniform meanings in the text.  Isn’t a “probe” D used to select events to look for a “triggered D*”?   A search through the text to use uniform terminology would be helpful.  Be consistent in the use of  “trigger” and “triggered” would helpful, and use quotes always to be more parallel to the use of “probe” with quotes.

There is mention of the D_s signal, but the only way that D_s comes into the paper is as a background.  It would be interesting to know the D_s D* cross section too! One might expect it to have a wider distribution in Delta_phi (extra K possibly), for example, the focus of the paper’s result.

The word “trigger” is jargon, whether used as a noun or a verb. As a verb, it should be replaced where first used in the body of the paper by “select … events on-line (trigger on these events)”. As a noun, it should be replaced where first used in the body of the paper by “on-line event selection (trigger)”. The word should be avoided in the abstract, perhaps by replacing it with “on-line event selection”. Once the word “trigger” is defined as above, you can use it later in the text.  Also, the word “cuts” is jargon, and should be replaced everywhere in the paper by “selection criteria” for plural, “selection criterion” for singular “cut”. 
It would be better to be explicit about the integrated luminosity; e.g., by writing “study uses data from 1.1 fb-1 of integrated luminosity recorded” in the abstract.  A “1.1 fb-1 sample” sounds like jargon to this reader.

The acknowledgements list is a recent, but older version.  Please use the current version, which has “Korean World Class University” in it.
Once a paper is published, one does not give the hep reference – helpful as it might be for some to get to the paper.  This occurs multiple times in the references.

Line-by-Line Comments:
Abstract
The units fb-1 is not a unit of data or sample size, and we recommend “uses a data sample from an integrated luminosity of 1.1 fb-1".  See above. 

See comment above about the word “trigger”. It could be “experiment on-line event selection”.
LL 15-16: The text makes it appear that this is the first extension of the study “to the regime of collider experiments”. First, you are certainly thinking of hadron collider experiments, since there is a broad set of studies in e+e- colliders. So, add “hadron” to the sentence.  Then, consider that there have been previous such studies by both CDF and D0. Relevant publications should be found and cited, with the sentence modified to place this result in that context. 

See, for example, the very recent “Heavy flavour production at Tevatron and parton shower effects” which cites both CDF and D0 correlation results (and might be added to your list of theory papers on the subject):

H. Jung, M. Kraemer, A. V. Lipatov, and N. P. Zotov; Journal of High Energy Physics, Volume 2011, Number 1, 1-23, DOI: 10.1007/JHEP01(2011)085.

L44: “capability to select events on-line (trigger) based on charged-particle tracks”
L48: See general comment on luminosity sample wording.
L66: “eliminate” or “minimize”.  The latter seems more correct.

LL69, 72, 75: “Section” with a capital in five places to be better and consistent with Section II.

L92 “second level of the trigger”

L94: “impact-parameter” – hyphen for compound adjective

L100: “CDF’s off-line tracking software” to emphasize the difference with on-line trigger.

L101: suggest comma after “speed” to separate two thoughts – as an aid to the reader.

L107: It might be useful to say something explicit about where the efficiency of this cut is taken care of in the analysis.
Also, “triggered D” would be more consistent with wording later.  A search through the text to use this uniformly instead of alternating with “trigger D” should be done.  Also, using quotes around “triggered” would be more parallel to the use of “probe” with quotes.

L120: Not sure what a “triggered D” is compared to a “probe D” used to select events to look for “triggered D*”.  See general comment about “trigger and “triggered”.

L130: See general comment about “trigger and “triggered”.

L124: If this is the first use of the word “cut”, it would be good to define it since it is jargon; e.g. “decay-length” event-selection criterion (cut)”.

L127: Maybe “selection criteria (cuts)” is the first use of cut is earlier than L124.

L137: See general comment about “trigger and “triggered”.

L139: “and at least one of the two pions”
L148: See general comment about “trigger and “triggered”.

L153: See general comment about “trigger and “triggered”.

L155: See general comment about “trigger and “triggered”.

L157: “Table” with capital T.

L164: If the beamline cut is describing the last cut in Table II, this should be made more explicit. Otherwise, there seems to be no definition of Lxy(DDbar).

L236: Not clear where the 4.5 GeV comes from.  

L235: trigger-side (hyphen) – or do you mean probe-side.  See general comment about “trigger and “triggered”.

L311: Suggest “described earlier in this section” rather than Sec. V as if that is some other section.

Fig. 8: Why are the formats of the (a) and (b) parts of the plot so different? The caption refers to uncertainty, but the vertical axes are labeled as ratios of efficiencies. Maybe, “Ratios of efficiencies showing uncertainties for the correction …” or whatever is more correct and consistent with what’s shown.
L318: Please identify the parameters briefly (e.g., in Eqn. x). How are the parameters varied; e.g., as Gaussians with uncertainty widths.

L320 and 326: It’s not clear why the limits are different, given that the uncertainty variations look so similar.

Fig. 11 and L412: The discussion is about phi pi, yet the plot is described as K K pi.  If there is a phi mass cut, it would be more correct to phi pi.  Presumably the correct BRs are used, though Sheldon Stone makes a big deal about the few % difference in BR’s for phi’s with various mass cuts (and including interference effects with K K pi in decays).

Fig. 13: Can you show the D_s reflection separately in the plot too. Maybe it’s there, but a comment would help.

Figs.14 and 15: Parameter labels on all axes are too small.

L491: auto-reflection – hyphen for compound adjective

L525: The section seems to discuss only corrections for pairs.  The subsection heading should reflect that.

L560: regions (plural since you show two regions)

L568: Please indicate where the numbers for the pair yields can be found (Table #).

LL570-571: If the D* is from a B, is the D also always from the B_bar?  If so, what?  If not, what?  Any checks of this?

L581: Subscript “i”  should be added to the sigma so that it is identical to what is in Eq. 31.

L601: The size of the underestimation should be quantified somehow (for each case separately). However, it is unclear that any combination of shapes for subsamples can get to the actual total.  This needs discussion.

L604 Eqns.: Suggest lower case “l” on “lumi” – and perhaps “lum” would be more standard for CDF, at least.

L605: The subsection seems to be about “Correlations in Uncertainties” and this might be a better title.

L606: errors -> uncertainties (to match subsection title and avoid use of word error for uncertainty)

L607: “cross-section measurement” – hyphen for compound adjective.

Tables IX and X: Use uniform label for luminosity uncertainty “(lum)” as in L604 eqns.

Also, please give subtotals and total.  That will help theorists compare with integrated signals in the various regions and total kinematic ranges.

L653: Why quote the number of D_s in the summary since this is not used anywhere in the analysis as it stands. However, see general comment on D_s.

L712: Missing “volume” A.

