SPRG Comments on 1st Draft of PRD t tbar gamma evidence (10437)
Comments from Jeff Appel, and ? 
General Comments:
The paper is well written, simple and easy to follow. 
PRD seems appropriate for publication.

The use of the word “tight”, even in quotes as in the text, is strange since it is never stated relative to what the cuts are tight. How about “off-line” to distinguish it from the “on-line event selection (trigger)” suggested in the line-by-line comments (P4 L33 )?  You would not need quotation marks around off-line here.

It is unclear what the semileptonic and dileptonic events are, and where they enter the analysis.  Presumably, on P 6 L2 when an additional lepton is referenced, this is to include “dilepton” decays. However, aside from the mention of an additional lepton on P6 L2, P7 L8, P9 use of unexplained subscripts, and the listing of predicted backgrounds for dilepton events in Table II, there is no real discussion of this topic. How are events with two leptons handled in each of the t tbar and t tbar gamma samples?

The discussion near the top of the text on page 6 could be usefully rewritten without repeating the list of cuts and leaving it to the reader to find the difference in the two samples. Suggest listing the common cuts and then write about the differences. Also in the discussion on page 6, it is unclear if a b tag jet has to be the (a?) jet with > 15 GeV energy, how the 10 GeV MET cut for muons is compatible with the previous paragraph requirement of 20 GeV MET independient of lepton type.
The use of the word “antielectrons” is worth avoiding.  It could mean positrons.  How about “non-electrons” or “fake electrons”.

One may ask some of the same questions as asked of the previous CDF paper on tbar-t-γ rate:
Why is a kinematic fit not used to improve the ttbar selection by removing background? As drafted, this is a counting experiment because no use is made of the observed kinematical distributions to improve the significance of a possible ttgamma signal. It is understandable that the plots combine electron and muon events, since the statistics are so low.  However, one would like to know separately that the distributions for both leptons are reasonable separately, perhaps with a comment in the text.  One could also ask about the lepton plots by lepton charge.  Presumably, the “signal” is not all negative or all positive “excess”.
How credible are the estimated rates for the several background radiative processes? The errors given in the tables are presumably lumped statistical and systematic errors.  However, the errors on the small numbers defy the square root numbers (never mind the Poisson errors) for statistics that one might expect for independent numbers of events, not only for the individual contributions, but for the predicted totals, both of signals and backgrounds. Has this draft been reviewed by the Statistics Committee? 

The tbar-t-γ rate is defined as the observed excess rate in data over non-top simulations in a suitable kinematical region. However, the only confirmation of the physics origin of this excess is the qualitative agreement of the excess rate with theory predictions for tbar-t-γ. Consequently the real origin of these additional events is not proven. It would be fair to admit this limitation more clearly than the statement about “assuming standard model top production”. Presumably this latter phrase is meant to cover the events outside the acceptance.  What fraction is the kinematic acceptance?
This latter question relates to an unstated meaning of cross section.  It is presumably the total cross section over the full physical kinematic range, not just within the CDF acceptance. That means that the SM is being used to extend the measurement region.  How much of an extrapolation is this?


Also, similarly to the previous paper, 
Presumably the photons in question are radiated from the t-tbar quarks. Hence their coupling should be proportional to Q_top and rate as Q_top^2, so the rate should allow a measurement of the top quark charge, given enough statistics. In any case it isn't very well explained where the photons come from, so at least this should be improved.

The words “cut” and “cuts” are jargon, and should be replaced everywhere by “selection criteria” for plural, “selection criterion” for singular “cut”.  Do a search on the text, but note especially the text on P6.

Please adhere to APS guidelines; e.g., tables should not have vertical lines.

Also in the tables, the titles would be more descriptive as “Predicted and Observed … Candidate Events”.  Suggest using “Total Predicted” on the second last line and removing the “(tot)” in the three columns. The meaning of “(tot)” is not immediately clear.

“MC” should be replaced with “simulation” everywhere; or by “Monte Carlo simulation (MC)” the first time “MC” is used, the latter if you want to use MC after the first time.

Many paragraphs are short; sometimes just one sentence.  Can some of them be combined with preceding or following text?


Line-by-Line Comments/Suggested Wording:
P3. Abstract:
L4: “selection for the t tbar gamma candidate sample”
L8: The word “object” is jargon and not defined. How about “to aid in decay product identification”?

L9: “compared to the standard-model expectation of”
P4 L1 “the CDF”


P4 L1: “production, we require” – add comma after long introductory phrase
P4 L2 “$p_T$, also $E_T$ throughout.

P4 L4: “ttbar gamma, but we” to help the reader
P4 L5 Suggest “ensures” (more common usage)

P4 L7: “semileptonic” without a hyphen

            It is not obvious what is meant by “semileptonic cross section”. You might expand 
             To “The cross section for ttbar gamma, where one top quark decays  

              semileptonically, has been”

P4 L7 “[7]; this”  (use semicolon rather than comma)

P4 L14 “superconducting” without a hyphen

P4 L15: “in the pseudorapidity [6] region” to name eta in the text and give a footnote to its definition the first time it is used. 

P4 L20 “<1, where a proportional chamber system” (add comma, define “system”)

P4 L21: “with a transverse energy E_T [6]” to name E_T in the text and give a footnote to its definition the first time it is used. 

P4 L21 “calorimeter (CEM)”, and remove “(CEM)” on L34

P4 L25: “b hadrons” is jargon. Please define it the first time you use it; e.g., “Jets containing a hadron with a bottom quark (b hadron) are”.

P4 L25 Then “long b-hadron lifetime”

P4 L25-26: “tracks originating from … displaced decay vertex are used to find the secondary vertex using the {\sc secvtx} algorithm [11].”  Several suggestions incorporated here.  Note: use \sc for names of computer codes, like {\sc pythia} and {\sc madgraph}
With lc letters. However,  “SecVtx” used here could mean something other than a computer code, in which case Roman font would apply.

P4 L27 “Jets that”

P4 L28 Suggest “using the central muon (CMU), the central muon upgrade (CMP), and the…(CMX) systems”

P4 L30: “counters” – lower case “c”
P4 L33: “A three-level on-line event selection system (trigger) [5] selects”  to define the jargon trigger.  Also, see general comment about “tight” above.
P4 L35 Suggest “by requiring that COT tracks be associated with the clusters.”

P5 L1: “muon detectors” – since the detectors have not been identified as having chambers.

P5 L3: “with minimum-ionization expectations” – to give source of the expectation

P5 L8: “expected for an electromagnetic shower” – to give source of the expectation

P5 L10 It is not clear what you mean by “the EM cluster located in one calorimeter tower”

             Please rephrase, also “calorimeter” (lc)

P5 L11: “The threshold for detection of a track is a P_T of …”

              Where does the number 0.1 GeV come from? Usually 0.35 GeV/c is the cutoff for 
               COT tracks.

P5 L13 Suggest “To reduce backgrounds from photons or leptons that originate from decays of hadrons..”

P5 L17: “In addition, for photons, the sum” – add second comma or move first there.

P5 L17 Why is the additional cut “In addition, for photons” applied only to

photon candidates and not to leptons (i.e. after removing the lepton pT from the sum)?

P5 L19: MET is undefined.  Suggest you add the definition to [6] and footnote the MET here.  

Also, “from the observed calorimeter-tower energies” – Note added word and also the hyphen for a compound adjective. 

P5 L20: “Corrections for non-uniform calorimeter response are then made to jet E_T for jets with uncorrected jet E_T  > 15 …” – would be clearer to this reader.
Fig. 1 caption: “contributions from top production (t tbar)” – It’s not a contribution from the decays only. Also, APS format is “FIG. 1.” (no colon), ditto for other Figs.
P6 LL2-9: See the general comments above about this text. 
P6 L4 “event to contain”
P6 L5: Drop the word “object” as undefined and unneeded once MET is defined earlier.

Suggest “and the transverse mass M_T > 20 GeV for electrons and 10 GeV for muons, where M_T is defined as…….
P6 L9 Suggest you explain what this chisquare is.  It could be R-phi, Z, or combined r-phi+Z views. The number “6” is not very informative for the reader.  You might say “To further suppress backgrounds from pi0 decays, we require photon candidates with E_T<25 GeV to have a narrow transverse profile in the CES consistent with a single electromagnetic shower. The CES shower profile is  defined by a 2-dimensional chsq fit, where we select candidates with chsq<6.  We make no chsq selection on candidates having E_T>25 GeV”
P6 L11: “transverse mass” is never defined.  It must be. See suggestion on L5.
P6 L16: “for the above CES chi-square selection for photons” – unless you are speaking about something else here.

P6 LL18-19: “compared to that predicted from a sample of test-beam electrons”

P7 L3: “sample. There is good agreement” … “data and standard-model predictions”


P7 L8: What is a “dileptonic t tbar gamma”?
Fig. 2 caption: “contributions from radiative top production (t tbar gamma)” – It’s not a contribution from the decays only.

P8 L1: “matrix-element” – add hyphen for compound adjective
P8 L3: “signals” – add s for plural in multiple event types listed

P8 L7: “then processed with the same reconstruction and analysis codes used for the data”

P8 L12: Unclear, perhaps (if a correct description) “We scale the resultant distribution to signal plus background templates obtained from data, using …”.

P8 L21: “count as mistags, event which have” – comma may help the reader, if I read the sentence correctly.

Also, “(i.e., events due to …” – add comma and lower case “e” on events

P8 L22: “counted in the MC simulation”
Also, “We remove from the mistag total in the simulation, the events”

P8 L25: You have “Antielectrons” are jets which …”.  How about “Non-electrons come from jets which …” 

P8 L26: How about replacing “EM shower-shape” with “shower-development profile in the electromagnetic calorimeters”?

P9 L5: “accounted for, since the “

P9 L7: “using Monte Carlo simulation”

P9 L9: Mentioning both t tbar, and t tbar gamma here is unneeded. Why not just start with “We observe 30 …”?
P9 L12: “largely systematic-uncertainty limited.” – to avoid jargon “systematic”

P9 L13: “detector efficiencies and resolutions within …”

P9 L16: “and, for the t tbar gamma sample, photon” – to aid the reader

P9 L29: The subscript “semileptonic t tbar gamma” has not been defined, and the details are unclear (e.g., are dilepton events explicitly excluded, included?).

P9 L34: The ttgamma events do not dominate the data sample per numbers in the text and tables!  They are nearly half the signal plus background. Every entry in the tables is of SM origin!  Also “standard model”
P10 L1: “We obtain a t tbar gamma cross section sigma = … and the ratio of production cross sections for t tbar gamma to t tbar = …”
P10 L17 F. Abe {\it et al.} (CDF..

P10 L18 {\it et al.}

P10 L30 D. Acosta… D {\bf 71}
P10 L31 “proportional wire chambers”

P11 L2 Acosta {\it et al.} (CDF

P11 L9 give published ref.
P11 L11 “Ph. D. thesis”  Also give FERMI-PUB link

P11 L13 Use APS format for JHEP- see SPRG Guide

P11 L15, 19 Use APS format for arXiv – see SPRG Guide.

P11 L17 (2007); A. Loginov, Ph. D. thesis    Again give FERMI-PUB link. 

