SPRG Comments on 1st Draft of the PRL on 

QQ_bar search to tWtW in Same-Charge Dileptons 
Comments from Jeff Appel, Peter Renton, Barry Wicklund
General Comments:
The paper is well written, simple and easy to follow. However, the paper is not up to PRL standards yet, i.e. ready for a general audience (given PRL's current standards).  Besides
APS style issues, there is too much jargon in the introduction.
  

The introduction in line 4-38 could use some work.  First, the claim that Bs-> Jpsi phi (line 15) is "two s.d. from the SM" is not true. We are not sure how you arrive at 2 sigma for the CP asymmetry in Bs -> Psi Phi (line 13-20).  Ref. 1 gives 1.5 sigma (CDF) and < 90% C.L. (D0). Ref. 4 does not give any 2 sigma average for this. Also, [4] is not very useful here since it just summarizes the results of [1] (see page 67-68 in [4]). This section (p 67-68) just refers the reader back to the full HFAG writeup and to UTFit.  So, that is a problem.

As written, the logic seems to be that we are interested in 4th generation because of a few hints in B physics that are themselves not very significant (meaning, as with EWK averages, there are always some observables out of many that will be 1-2 sigma out of range.) An alternate logic might be:

(1) While experimental data appear to require just 3 generations,

       the SM does not explain why there are only 3.  This is a deep

       mystery in flavor physics.

 (2) Therefore, theorists have explored the phenomenology of

     4th generation models.  Examples are models with a bprime

     or B/T composites. These models have the following properties...

     Some of these models can even explain the baryon asymmetry.

 (4) Indirect implications of these models can include

     anomalous CP violation effects in B decays. Recently, there

     have been hints for such effects at the 1.5-3 (??) sigma level,

     which have led to renewed enthusiasm for some of these models.

 (5) This Letter reports a very sensitive direct search for 4th generation

     particles that decay to a top quark and a W boson, as predicted

     in these models.

The length maybe too long for PRL, please check.

Statements such as "2.7fb-1 of data" are incorrect. fb-1 is an unit of integrated luminosity. This occurs in several places.

Use {\sc secvtx} (same as other names of codes).
Use "CDF II detector" (Or- use "CDF experiment").
The Abstract consists of two very long sentences, which should be broken up for easier reading.

The discussion in the first paragraph of page 2 singles out the B-physics hints for citation. Yet, the following paragraphs include other motivations as well. Also, coming as it does before the detailed discussion that follows, the “pattern of recent measurements” is very opaque.  At a minimum add “(see below)” so that the reader is not left thinking he has to go to the list of references to understand what is intended. More useful would be a summary similar to what is at the end of the second paragraph (e.g., “multiple two standard deviation disagreements with the standard model (SM) predictions in B-decay measurements”). 


You need better separation in black and white of the contributions from Z/Diboson and Fake leptons in Figs. 1 and 2.  Also, in Fig. 1, it would be preferable to have events per 10 GeV (the smallest bin size) which would lead to smoother distributions in principle. You can just say in the caption that “the last bin includes overflow events”. That last bin would
be the estimate shown divided by the 40 GeV bin drawn (or is it 35 GeV?).

While it may be as simple as due to the statistics of two events, it would be helpful to comment (e.g., at the end of line 109) on why the observed limit is always above the expected (sensitivity) limit. Also, it would be less confusing to abbreviate “expected” as “Exp’d” or some other way so “Exp” cannot be confused with “Experimental value” or this “Experiment”.

Tables I, II, and III - use APS format (Table II is nearly correct, while Table I, III are not).

The acknowledgements paragraph is an older version.  Please use the current version.

Check the references for consistency and correctness.  There are examples where the volume is not bold (at least 4 places), there is no comma after the volume or another punctuation (at least 3 places), a missing space [27].  Given a journal citation, the hep-ex citation should be dropped [21].  Please check carefully the format of the references wrt the APS guidelines (e.g., see SPRG webpage for these). Lots of APS style mistakes:

  Use "(XXX Collaboration)" not "[XXX Collaboration]"

  Use serial comma in author lists, e.g. [5, 7, 8...]

  Use "and" in author list in [2, 24].

  Use "Nucl. Instrum. Methods" abbreviation.

  Use current APS format for all JHEP articles- you have a variety of wrong formats.  See   

  SPRG Guide.

  Use {\bf 74} in [21]

  Use APS format for arXiv refs, [21] is correct,

  [15] is not.

Line-by-Line Comments 
P1 – Abstract 
– You report limits on two types of objects, one AND another, not OR – at the start of the 
   second line of the Abstract.  

 – It would be better to explain in a few words what B and T_5/3 are (as they are not  

    generally used even in Particle Physics)

 – Suggest "several hadronic jets”

 – "2.7fb-1 of ppbar collisions" 2.7fb-1 is an unit of integrated luminosity. Please rephrase; 
    e.g., "an analysis of data from an integrated luminosity of 2.7 fb-1"

 – "thus" is not appropriate. Suggest "and lower mass limits are set as follows" or “for such 
     a signal, leading to the limits …”.

L 5 – "if genuine,warrants..." This is far too strong a statement to introduce without any explanation of what the refs 1-4 might imply. Please expand the text to explain what these results might imply.

LL 10, 26, 51, 95 – Don’t need “Ref” in the statements. What is in the parentheses in lines 10 and 26 are full sentences, and should have a capital letter at the start and a period at the end.

L 10 – The antecedent of “It” is unclear.  Suggest “A fourth generation of quarks”. 

LL13-19 – This is too complicated a sentence. Please simplify, and split into 2 sentences.

L 17 – What you mean here is not that these modes (psi Ks and the b->s modes) deviate from SM, but that psi Ks and the b->s modes give different values for sin 2beta, while SM predicts them to be the same.

L 25 – Write out the actual title instead of "Ads/CFT" - this is just jargon for a general audience.

L 30 –  "lacking CKM couplings" doesn't mean anything; especially as the CKM matrix doesn't involve a forth generation - please rephrase and explain better.

L 34 – The terminology of using "B" as a composite fermion seems questionable, especially as it is normally associated with b-quark meson sates. Please find a better symbol.

L 38 – The brief text in the footnote [14] would be better incorporated in the text, with an explanation “Because of the signal-selection criteria needed to remove backgrounds, we do not …”

L 40 – Suggest "The data acquisition system is triggered.."

L 51 – Add “pseudorapidity magnitude” before the symbol |eta| to define it in the text.

LL 51-53 – Move the requirement of > 2 jets before the requirement that one of them has to have a b-tag.

L 52 – “b-tag” is jargon.  Suggest (once the multiple jets requirement has been moved) “that at least one of the jets have evidence of a long-lived particle among its constituents (b-tag)”.

L 58 – It is not clear why the the mis-ID from W+jets is relevant for the tt_bar-induced background here.  Suggest a word of explanation.

L 62 – The 100% mis-ID uncertainty is important enough to merit a summary phrase, rather than just “as described in [20].”

LL 65-66 – Suggest “contributions from this mechanism”.

L 82 – Presumably you mean large or significant MET; so please clarify.

LL 86-7 – While this seems reasonable for muons, it is not so obvious for electrons. So please comment on this.

L 90 – Table caption: See general comment on lumi units.

P5  Fig. 1 – Caption: see general comment on lumi units. Also please give the number of events in the overflow bin.

LL 91-92. This one-sentence paragraph would seem to be better moved to the end of the paragraph about dibosons, L85. The intervening paragraph on charge mid-ID seems to be unrelated.

L 95 – A brief description of the model is required; e.g., “the pseudo-Goldstone Higgs boson
model described in [12].”
L 96 – Suggest "is approximately 2.2%" or else give uncertainty.

L 96 – It is unclear what "Q" is.
Figure 3 – APS wants "(a), (b)" etc. on the figures, not "bottom", "left", etc.  This figure is nice, but for a general audience, why not just use arrows with labels at the arrow tips, so it looks like the directed momenta of each candidate (labels would be "e", "\mu", "b" "J", MET").  Change the r-phi plot so the axes are "Px, Py", and change the eta-phi plot so the axes are "P_r, P_z".  Alternatively, make one lego plot in r-phi with simple towers labeled as above. (General idea is to better communicate graphically the event topolgies.)

LL 155-156 – “relative to the proton beam direction” should appear with the polar angle, not following the azimuthal angle.
