SPRG comments on Draft 2 of
"Forward backward asymmetry in B->K*mumu .."
PRL Draft2 CDF10277

Comments from Jeff Appel and Barry Wicklund
General Comments:
We apologize for having missed the opportunity to comment on the first draft of this paper. So, some comment here should have been made much earlier.

The draft article presents very nice results. However, there is no comparison with theoretical BR expectations, nor any statement in the abstract or summary about comparisons with theory.  Such comparisons should definitely be added. Given the introduction, you should certainly note that there is no evidence for new physics, if that is what you want the reader to conclude.
The formula in Eq. 1 seems to at least one reader to be incorrect, or possibly incompletely or incorrectly described.  In each case, the number of physically produced signal events (in h mu mu and h J/psi) equals the number observed divided by the efficiency for the observation. Yet, the labels on the two relevant efficiencies and the description in the text appear to be for exactly the same observations.  If so, the epsilon_(h mu mu)^loose should not be used. 

The subscript symbols have different ordering of the h symbol.  It would be better to use h mu mu and h J/psi or mu mu h and J/psi h throughout. This would better match the decay mechanism similarity.  Is there some purpose in having used the mixed ordering?

Shapes are not parameters.  So, you should add a word, e.g., “shape variables” in relevant places where you have “shape”.  See line-by-line comments.

The text uses MC before it is defined.  In fact, the draft would read better if “MC” were simply replaced by “simulation” nearly everywhere.

AIP Guidelines suggest that you give measurements in the abstract if possible, for example the actual B_s BR.

The authors would do well still to make use of 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
Line-by-Line Comments:

L1 “… decay, a flavor-changing neutral current …” 

L2 "so that" implies intent.  Suggest "… diagrams, and so are sensitive to possible new physics (NP) contributions beyond the SM.

LL6-8  Suggest rephrase: "In particular, the lepton....invariant mass are observables that are sensitive to interference between SM and NP decay amplitudes."  Certainly don’t use the phrase “good observables”!
L10 "BaBar [5], and"

L12 “Recently, BaBar …”

L18 Suggest "using an increased data sample corresponding to an integrated luminosity of 4.4 fb-1, collected…"

L26 "a seven-layer silicon tracking system"

L27 “precisely measures the point of origin” since, as written, precisely seems to describe the point of origin as opposed to some other point, rather than describing the measurement quality.

L29 Suggest "determination of charged-particle momentum."

L35 "pseudorapidity |\eta|" the first time |\eta| is used
L36 “the proton beamline” to give the positive direction for completeness.

L42 "BRs" (or "BR's" either is OK).

L45 suggest "matched to track segments in the muon" ("stub" is jargon, at least for a PRL audience).

L46 “muon candidates”
L56 ”axial hit” is jargon. Perhaps “a hit in at least three axial-position-measuring layers”

L58-59 Suggest "B candidate’s decay is consistent and with being displaced from the primary interaction point in the transverse plane by …”

L61 “displacement with respect to the beam” if this is what is actually done, “with respect to the primary interaction point” if it’s that.

L68 “MC” not yet defined.  See general comment above.

L72 The value of the cut (0.1) is nearly meaningless since there is no indication of what the likelihood depends upon. This should be expanded a little.

L78 This seems ambiguous. You start with two muon candidates plus a hadron track candidate.  You want to catch events in which one of the muons has a Jpsi mass when matched with any other track.  It is not clear whether the "other track" is any track in the event (should be) or just any of the "h" tracks used for the signal.

L80 “are rejected also.” 
L80-81 We think "one of the hadrons is misidentified as a muon and vice versa" is not what you mean- even if you add the “and vice versa”.  Don’t you mean that you eliminate events where there is a real J/psi or psi’ decay but not to the mu+ mu- tracks that were chosen as the J/psi candidate.  You do not "misidentify" the hadron track as a muon, but rather you assign it a muon mass in order to measure the mu+h- or mu-h+ mass. Again, it is not clear how the h+- tracks are chosen.  

L84 What is the remaining background from the vetoed sources?

L87 "{\sc EvtGen}

L94 Suggest "populated with physics background from partially…" This is just to introduce what you mean by the phrase "physics background" used below.

L95 Suggest "no significant physics background in the low-mass sideband." or, better, "no significant physics background in either sideband."
L104 Suggest "tested. We choose alpha=5, as we are>."

LL111-112 We find this confusing. Isn’t the “shape” determined by the “resolution”? What, more precisely, are the two parts of the discussion.

L115 "backgrounds, which" or "backgrounds that"

L116 Suggest "due to the excellent muon identification"

L118 1% of what? Is it 1% of the signal that comes from the background in each case?  That’s unlikely because of the lower B_s production rate.  Is it 1% of the B and B_s that is produced that appears in the other signal when a K is misidentified as a pi and vice versa?  Perhaps the two cases deserve separate sentences.

L122 “the mass fits” since some are B and another is for B_s.

L124 "Figure 1"

L128 Suggest "fsig=0. Here the fitted.."

L129 “shape variables”  See general comment above.
L135 "selection, and …"  Also, “selected events.”
L137 “simulated events”

Fig. 1 caption.  You do not really need the statement about 4.4 fb-1 (this is implicit in the text). However, better to say "candidiates reconstructed in a data sample corresponding to 4.4 fb-1 of integrated luminosity, with.."

L147 Suggest “relative BR (Eq.1)” to make which BR explicit.

Table I: place caption above Table (I assume the PRL version does this.)

Caption Suggest "first (second).."

L151 “We also measure” to separate this new topic from the preceding topics. 

L152 "Figure 2"

L156 Suggest "direction opposite to"

LL159-161 The description is incomplete and confusing. Perhaps adding the ideas in “The differential decay rates are sensitive to cos(theta_K) and cos(theta_mu) through the angular distributions given by …” and “The PDFs include the decay angular distributions and the likelihood fits are, thus, sensitive to the variables in the decay distributions.”

L165 Suggest "distribution and in some cases can swap"

L175 We think this means that A_FB and FL are correlated? Seems surprising, but if so, you might give the error correlation in Table II for completeness. Also, “decay mode, the”
L177 Suggest "signal fraction uncertainty"

L184 Again "Tevatron data corresponding to an integrated luminosity of 4.4 fb-1." (Also, you do not need "Tevatron" here.) 

L185 Please specify explicitly the decay modes here.  The summary should be able to stand alone intelligibly.

L187 Suggest “the other current best results”

L205 "D {\bf 74} (use of \bf}. Same for L206,207,218.

L209 "Nucl. Instrum. Methods A {\bf 447}" Same for 210, 211, 212, 213, 217

Table II  The intervals should be either (  ,  ) or [  ,  ], but not [  ,  ) with the appropriate values inserted, of course. Also, the table is a little cluttered with the + signs in the A_FB column.  These are not needed.  See if you don’t like the appearance better without all the + signs.

L214 "Lett. B {\bf 667}"

L219 "G {\bf 29}"

L220 "G. Punzi, arXiv:physics/0401045."

L223 "J. High Energy Phys. 12 (2007) 040." (no \bf)

