SPRG COMMENTS ON Draft of PRD on Lambda_b BRs (10682)
``Measurement of the Ratio of Branching Fractions ${\cal B}(\Lambda_b^0 \to
\Lambda_c^+\pi^+\pi^-\pi^+)/{\cal B}(\Lambda_b^0 \to \Lambda_c^+\pi^-)$$,''
                         Comments from Jeff Appel, Jon Rosner, and Barry Wicklund - Oct. 24, 2011

[bookmark: _GoBack]This paper contains an interesting set of results, and is well-written.
The numbering of lines is defective. The numbering seems to be OK starting with line 332. We trust that our line-by-line notations below will be clear.

Physics Comments:
The PDG does not list the Lambda_c K decay.  You have the signal clearly in the fit for Lambda_c pi and should report its BR too. Presumably, the reconstruction efficiency is nearly identical to that for the Lambda_c pi and it should be easy to give at least that ratio in the paper.
It would be interesting (if possible) to quote the branching fraction for Lambda_b => Lambda_c a_1 => Lambda_c pi- pi+ pi- and compare with a prediction based on HQET, which should be possible as it requires only the ratio f_{a_1}/f_\pi and some information about form factors (perhaps obtainable from Lambda_b => Lambda_c l nu).
It is not explicit that the contributions of non-resonant and other decays in the regions excluded by the mass cuts to remove the Lambda_c*’s and Sigma_c’s are taken into account when considering the rate for Lambda_c 3pi (other).  It is worth stating that these cuts are taken account of in the MC simulation of the efficiencies.
In the final comparison with LHCb, an specific assumption about the fractions of other decays is made without justification.  Is this what LHCb found?  What they used?  Also, this discussion is a weak way to end a fine paper.  Can this specific discussion be moved earlier in the paper, before the concluding paragraph, for example, so that the conclusion is about CDF results only?
General Comments:
Providing a plot of the mass distribution of the Lambda_c after cuts would enhance the paper and give confidence in the results that follow.
There are a number of jargon words in the draft which should be defined for later use (e.g., pseudorapidity, trigger, cuts).  Also, “systematics” is jargon. See line-by-line comments below for suggestions. 
The units fb-1 are not a measure of sample size or data, but of integrated luminosity. Please reword accordingly.  See line-by-line suggestions below.
Roman for "stat", "syst", "other" within math mode
US spelling:  "parametrization", "normalization", "optimize", "modeled", and "polarization". Word prefers "parameterization”.  Wikipedia prefers "parametrization".
Hyphenate "four-momentum," compound adjectives such as "mass-dependent".  Also, b-quark mass, extended-likelihood fit, etc.  
After "Fig." avoid extra space using "Fig.\ "
Software program names should be written using the small caps format; e.g., \sc BGenerator, \sc EvtGen and \sc geant. 

Line-by-Line Comments:
P3, col 1, L23-25: Suggest moving phrase about b-quark mass for clarity, closer to the thing the phrase modifies. “Due to the high b-quark mass, weak decays of baryons containing a b quark are a good …”.  Note the singular b quark per baryon too. 
P3, col 1, L25: "such as" (to replace "as for example")
P3, col 1, L31: “writing this article”
P3, col 1, LL45-46: “using data from 2.4 fb-1 of integrated p pbar luminosity collected by CDF II”
P3, col 2, LL4-5: “reconstruction of charged particle trajectories”.  We did not reconstruct the particles.
P3, col 2, L5: Drop the extra spaces around the eta symbol.
P3 col 2 L19.  This resolution is for COT only.  The CDF Joint Physics Working Group  gives the CDF II parameters summary at
  http://www-cdf.fnal.gov/internal/detectors/parameters.html
with 0.07% for COT+SVX.P3, col 2, L21: “three-level on-line event selection system (trigger).”
P3, col 2, L23: “eXtremely Fast Tracker (XFT)” or “Extremely Fast Tracker (XFT)” since these are the formal names of a specific device rather than generic terms.
P3, col 2, L25:  space between "2" and "GeV/$c$"
P3, col 2, L25: “Silicon Vertex Trigger (SVT)” since this is the formal name of a specific device rather than generic terms.
P4, col 1, L29: “distance in the transverse plane of closest approach” if it is the 2D distance.
P4 col 1 L30 "$b$-hadron"
P4, col 1, LL36-37: The phrase “projected onto the two-track momentum vector” is either redundant or confusing.  Can it be dropped without saying something incomplete or wrong?
P4 col 1 L43 "proton, and" (serial comma here and everywhere).
P4 col 1 L47 "If the fit converges" ??.  This may be a feature of the CDF code, but any sensible vertex fit must "converge", albeit with a very large chisq/DF.  Perhaps just drop this phrase. Also please clarify that this is a 3D fit.
P4, col 1 L47: “additional selection criteria (cuts) are applied”
P4, col 1, L58:  to get minus sign, use "--" instead of "-"
P4, col 1, next line:  space between "six" and "(four)"
P4 col 1 L3:  "If the fit converges", same comment as above.

P4, col 1, L14-15:  replace "employ an optimisation procedure of" with "optimize"

P4 col 1 L6:   "), and transverse".

P4, col 1, L21: Suggest that a subscript “\sigma_{L_T(\Lambda_b}” be used to show explicitly that it is the error on the numberator. If needed, the subscript could be abbreviated to “L_T”. 
P4 col 1 bottom L4:  Suggest "due to inaccuracy in the Monte Carlo simulation" or, better,  “Monte Carlo simulation model inaccuracy’ to better define jargon.

P4 col 2 L7:  "Figure 1" (spell it out at start of sentence).  Also, APS requests "(a)" "(b)" on the figures instead of  "top/bottom".

P4 col 2 L18:  "modeled" (American spelling) same throughout

P4 col 2 L3:  "parametrization" (AIP Guide).

P4 col 2 L6:  "Figure"

P4 col 2 L8:  "Figure"

P4 col 2 L13:  Seems ambiguous. Suggest   "only the candidate with pT(pi-) < pT(pi+) can have a value"

P4, col 2, LL16-17: extended-likelihood fit”
P4, col 2, second L16: “normalizations” – note plural since there is more than on such normalization.
P4, col 2, second L16:  “The Lambda_b to Lambda_c pi yield” for explicitness and clarity.
P4, col 2, third L16: “extended maximum-likelihoot fit”
P5 Fig. 1 caption:  "FIG. 1. The.." Use periord instead of colon in figure and table captions.
P5, col 1, L16: “the resulting … distributions”
P5 L336:  "kinematically justified"?? Is this standard terminology?
P5, L341: “in the systematic uncertainties” – “systematics” is jargon
P5, L354:  Suggest you state clearly that the purpose of this fit is to include in "other" any smooth backgrounds under the four signals in Table I, as well as events that are outside the two cut regions.
P5, L368: “non-resonant \Lambda_b to Lambda_c 3pi to calculate the \epsilon_i for other \Lambda_c3pi modes”
P6, L373: and below: See general comment about software names using small caps notation.--  "{\sc  bgenerator}", "{\sc evtgen},  "{\sc geant}".  Not sure if correct form is as written here or in the above general comment.
P6 L409:  Not clear how you treat polarization, i.e. "all combinations".   Assume Lambda_b can be polarized with Jz=+/- 1/2 along the production normal, while Lambda_c can have alpha, beta, and gamma-type spin correlations? Please clarify.

P6, L411: “systematic uncertainties” – “systematics” is jargon
P7, L420:  replace “error” with “uncertainty”  for uniform usage
P7 L434:  "cross-check"
P7, L451: “in CDF II data from 2.4 fb-1 of integrated luminosity”
P8, L489: Use the fuller abbreviation for JPG: "J. Phys. G"

P8, L503: Please add the formula for pseudorapidity since it is not explicitly defined except by the name itself.  If not here, it could be in the text, of course.
P8 L515:  "and R. K. Ellis" ... "and R. K. Ellis", "and P. M. Zerwas"

P8 L518:  "D {\bf 27}"

P8 L521:  no boldface

P8, L522: Remove the block paragraph formatting.
P8 L523:  "arXiv:hep-ex/1109.6831."


