SPRG Comments on Draft 2 of Lambda_b BRs PRD (10682)

Comments from Jeff Appel, Jon Rosner, and Barry Wicklund
General Comments:
We appreciate the serious consideration of our comments on the first draft, and the detailed responses to them.

The yields reported (e.g., in Table I) come from fits to distributions with possible threshold effects on shapes, etc.  Wouldn’t the results be more reliable and have smaller errors if they came from the fits in Fig’s. 2b and 2c where the shape does not have a threshold problem, and the shapes might also have parameters fixed as found in the inclusive Lambda_b mass-difference fit (or a common width from a common fit to the shapes in Figs. 2b, 2c, 3b, and 3c)?  One might ask the same thing about the Sigma_b analysis, where the noted uncertainty (P6 LL21-23) in the resolution in the fit used for the present results could also be avoided. If the method used has smaller errors that the method suggested in this comment, that should be stated explicitly.  Whenever two methods are given, it is appropriate to say explicitly why the chosen one was selected, rather than just that both are compatible. The current text gives reasons why the chosen method might not be the best in at least two cases (i.e., due to issues with the widths used in the fits).
The manuscript needs to make clear what is a1 and what is rho0 pi-.  As the a1 decays to rho0 pi-.  Presumably, "rho0 pi-" means "non-a1 rho0 pi-".
As we asked on draft 1, suggest you explain how you treated polarization effects on P8, since this is claimed to be an important difference between CDF and LHCb.  First, the Lambda_b polarization - presumably this is taken to be in the range +1 to -1, where the polarization vector is along the production normal. Second, how do you treat the weak decays of Lambda_b and Lambda_c. The analogy in hyperon physics would be production of cascade(1320) with polarization along the normal, followed by weak decay to Lambda pi with weak parameters alpha, beta, gamma, followed by the weak decay of Lambda.  You referred us to a CDF note, but this should be summarized in the paper.

"other" needs to be Romanized :  "{\rm other}" in Lambda_b decays

Do not abbreviate "Tab.", use Table.

In Figure/Table captions use period instead of semicolon "FIG. X. YYY" – though we understand that this comes from the template and presume that the journal will fix it.
Line-by-line comments (referenced to the single-column version):

P3 L27:  "quantum chromodynamics"; "heavy-quark effective theory" 

(caps only for the acronyms, also note hyphen for compound adjective)

P3 L29: “with systematic uncertainties different from the “ – more correct English

P3 L31: “and with large uncertainties in the measurement” – more parallel construction

P3 L45: “displaced tracks” is jargon.  Suggest defining it here and splitting sentence when it becomes too long; e.g., “We reconstruct Lambda_b decays from particles whose trajectory projections in the plane transverse to the beamline do not intersect the beamline (displaced tracks). The signal yields of interest are extracted by fitting …”.
P4 L4: “we present” – you don’t do the evaluation in the section. 

P4 L5: “we describe the evaluation of ” – you don’t do the evaluation in the section. 

P4 L6: “we give” – you don’t “derive” in the section. 

P4 L10: “here. A more detailed” – break up the long clauses for easier reading

P4 L13: “shells around the beamline” – introducing the symmetry axis the first time it is relevant

P4 L19: “and the resolution on the transverse distance of closest approach of the particle trajectory to the beamline (impact parameter, d_0) is ~ 40 um” -  not waiting until lines 25-26 to define “impact parameter”.  Given this change, you could drop the entire sentence on lines 25-26 or simplify it greatly.

P4 L26: “120 um” – adding units to the first number in the comparison, as done for Delta phi on line 28.

P4 L28:  “The tracks must also …”   - since the antecedent of “They” is so far away.

P4 L38: “suppress random-track combinatorial background” – since the tracks don’t really come from a Lambda_c+.

P4 L40: Since you do not show the Lambda_c mass distribution, you might cite the previous paper here (or another which does have the distribution) assuming that the cuts are the same.

P4 L43:  "candidate, we" (space)

P4 L47: No cut on L_T with respect to the beam is mentioned for the Lambda_c, though it may be in the trigger. Isn’t there one explicit in the final analysis too?  There is at least one reader who missed it and still cannot find it?

P4 L51: The text implies that the optimization uses S from real data, while the mention of MC on the next page (line 3) may imply that S may be MC events.  This needs to be clearer.  If real data were used for S in the optimization, there would be a potentially terrible bias in the BR determination!

P5 L21: Given that this is a PRD article, why not take the space to describe (or at least summarize in more detail) the techniques given now only by citation [14].  Readers should not need to go to another paper to appreciate the details if they matter, as they could here.

P6 L6: Doesn’t the citation [16] belong at the end of the sentence as referring to the full likelihood-ratio method, and not just to the signal likelihood?

P6 L13: 

P6 L15:  is "dataset" jargon?  Suggest "data set"

P6 L29:  "Table I"

P7 L4: Prefer “various” over “different” when more than two items are relevant.

P7 L11: The statistical errors on the relative-efficiency numbers should be given explicitly, even though the systematic errors are larger for these. This would support the comment in the section on systematic uncertainties about how small such errors are.
P10 L10:  "differs"

P11 L8:  "J. Phys." (space missing)

P11 LL15-16: “between the trajectory of the particle being … undeflected beam direction.”  (note extra words for more precise wording)

P11 References 14,15,22:  omit comma between "et al." and "(CDF Coll..."

P11 L21: For two authors, use “and”, not comma between them.
P11 L31: D {bf27} (space missing)
