SPRG COMMENTS  
to the 1st PRD draft, single top and Vtb, CDF 10063
 Jeff Appel and Giorgiob, February 11, 2010, 
GENERAL COMMENT
The authors should be warmly congratulated, and the entire CDF Collaboration should be proud of this monumental excellent work.

Although it is in its first reading, the text is very clean and well written. 
LINE BY LINE

Page 2 
Line 2

Suggest editing the opening sentence into two for punchier reading (“particles. Its mass”).

Line 8.

Neglecting that great contribution toward the discovery given by CDF with the “evidence paper” would be unfair and historically inaccurate. Suggest “While evidence for the quark top was first obtained by CDF in 1994 (quote ref.2, "Evidence for Top Quark Production in ppbar Collisions at s=1,8 TeV", F. Abe et al., Phys. Rev. Letters 73, 225 (1994) ), the existence of the new quark was firmly established by the CDF and D0 collaborations…). 
Line 12

Suggest “exploited” rather than “used” 

Line 16

Suggest “top quark” rather that “top quarks”

Line 17

Why “top quark’s” first and “top quark” next? Please chose one

Line 25

Suggest “decay width”

Lines 27 to 30

Suggest reversing the order in the sentence: “Using the measurements of…, in the three generations …close to unity.”
Line 31

Suggest adding “also” to distinguish text in this paragraph more explicitly from the previous text on pair production (“produced singly also”).

Lines 38 to 42.

Suggest avoiding this intrigued and not inessential quote of approximations: “A calculation has been performed at NNL accuracy (12), yielding…”

Line 47

Suggest “Measuring the two cross sections” since “these” would be more appropriate for all three cross sections just discussed in the previous text.

Caption to fig. 1

Suggest “negligible” rather than “small”

Lines 61 to 66

Rather than total single top production as an indicator for a fourth generation, the argument suggests a anomalously large σt/σs as a possible indicator. Suggest making this more explicit.
Line 71

In browsing ref [15], it seems that “stringent” may not be the best adjective. “Stringent” implies a quantitative difference to this reader, with the direct measurement having a smaller error, while there is no direct quantitative parallel statement in [15]. How about “provides a test with no additional model dependence” or “with no additional assumptions”?

Lines 82 to 86

This comment comes as a bitter surprise. Knowing the b-quark structure functions was implicitly assumed as granted when emphasizing the importance of measuring Vtb by means of the single top production rate. 

Suggest dropping this comment and inserting on line 61 a comment on the role of the b-quark SF in determining the t-channel single top production rate.
Lines 88 and 89

“since they share the same final state” is not exact. Suggest rephrasing.

Page 3
Line 17

Since candidate selection was not described yet, “more pure” is not appropriate at this point of the paper. Suggest “very pure”.

Line 23

Suggest “quark” rather than “quarks”

Line 30

Suggest dropping “further”

Line 35

“maximum” is mysterious at this point. Perhaps “up to”

Line 79

Suggest “four” rather than “component””
Lines 113 and 114

“Two new analysis…”? Which ones? Only two out of the four original analyses were updated to 3,2 fb-1 ? Which ones? Or rather, are you meaning the MJ analysis (but this is one only)? Please be specific. 
Page 4
Line 7
All four analyses are quoted as “multivariate”. This may not be appropriate. Note that this definition was used previously specifically for LF (line 67, page 3).
Line 28.

It would be appropriate add also the definition of the transverse energy measured by the calorimeter towers.

Line 44

Is the hyphen between 3.1 and m appropriate?

Line 46

Suggest “…layers. The drift medium is…”

Line 50

This is the fiducial region of the COT. Although not with all layers, the chamber coverage extends beyond absη = 1. Please use a more specific statement.
Line 58

“respectively” is not very good at this point. Consider “Front electromagnetic and rear hadronic calorimeters….devices, surround…”

Line 81

Would “detect” be better than “detects”? The subject is singular but I believe that such freedom would be acceptable because particles are detected by the chambers and not by the set.
Lines 89  and 90

Suggest “…with a multi-cell gas Cherenkov detector (34) located…”

Lines 95 and 96

Suggest “…from the uncertainty of the inelastic ppbar cross section accepted within the detector coverage.” 

Line 100

Suggest “…top quark decays promptly into a W boson and a b-quark before hadronizing.”

Page 5
Fig. 2
In fig.1 the arrow of the final state b-bar should be reversed. 

Line 16

Suggest “At the third level, a computer farm…”

Line 20

Did we ever record events at 150 Hz? Please be conservative.

Line 31

Suggest “…to add W + jets candidate events…”

Line 37
The calorimeter energy is mentioned here for the first time. Suggest introducing the concept of raw versus corrected energy, and specify which one is used as level three threshold (here and many instances in the following lines). Consider mentioning that corrections are defined on lines 15 to 22 of page 6.
Line 55

2.0

At the end of the sentence it would be nice to mention why you apply this cut only for momentum below 50 GeV/c.(consistent with the explanation that is given for conversions on lines 64 and 65)
Lines 87, 89, 90,…
“Segment” was used consistently before. Introducing suddenly “stub” sounds like switching to a not-defined jargon. If you want to use stub you should define it when mentioning segment for the first time, for example “…segment (to be named “stub” in the following)…”
Page 6

Lines 58 and 59. 

The argument does not seem to work. Being the fake lepton and Et,miss opposite in azimuth does not at all imply small transverse mass of the system.

Line 66.

This line has two problems. 
Et, significance in equation 4 has units (E)-1/2, while here in the first constraint it has units E. 

In the Δφ constraint, Et, significance is a pure number. 
Line 67

Here Et, significance is a pure number

Lines 72, 73

“more loosely defined jet” cannot be understood.

Page 7
Figure 4. 

Check Et, significance units on the y-axes

Caption of the figure. 

How are the left and center distributions normalized to work out their difference (distribution on the right)? 

Lines 6, 7. 

After years of ups and downs the choice “parametrization” was officially made by the SPRG. However, fine with me, both spellings are right.

Line 12.

I am unable to question technically the findings of ref. 11, but accepting that NLO corrections would not affect the LO kinematical distribution of the t + jets final state vectors is hard for me. It is suspect that you do not compare LO and NLO graphs as you do a few lines later for the t-channel. FSR radiation must have a role at NLO as well as ISR.
Suggest leaving the responsibility to dr. Sullivan: “…(LO) accuracy, according to ref 11 the kinematical distributions…” 
Line 37

Do you mean “…as predicted by NLO theoretical calculations”?   

Page 8
Line 17. 
Please specify which is which in the R ratio.

Line 57.

Here you use “parametrized”. I guess that “parameterized” should be your choice, since it  is used consistently later in the paper
Page 10
Line 1

Suggest “The fraction of jets”

Line 7.

Suggest dropping “in them”
Lines 35 and 36. 

The existence of triple b-tags comes to a surprise. Suggest mentioning these events at an earlier stage of the paper, perhaps at the top of page 10.

Line 36

Delete one “are”

Line 40

The signal events have one or two b-jets, not more. Suggest “…with one or two b-flavored jets, is also…”

Lines 47 and 48

Suggest “…in order to be able to measure the single top quark production cross section reliably.”

Lines 57 and 58

Suggest “…the final state vectors can be the same as in single b-quark production.”

Line 59

Suggest “However” rather than “Fortunately”

Line 60. 
I am unable to understand the role of “color suppression”. Since no reference is quoted, perhaps the argument is simple enough to be explained in a few-words.

Line 63

Suggest dropping “In addition”, and write “Top pair production in the di-lepton or single-lepton final states, in which …”

Caption to fig. 8

Suggest “…must have one charged lepton (a) or two hadronic jets (b) that go…”

Caption to  fig.10

Suggest “…is so large, this particular channel still…”

Page 11
Line 52.
Suggest removing the brackets

Page 12

Lines 17 and 18.

A justification of assuming this ratio as known is in order. Both cross sections are badly computed by Monte Carlo, however the two processes have a similar origin and one might reasonably assume that their ratio be correctly predicted. Suggest spending some words on this issue.
Line 32

Suggest “since” rather then “because”

Line 38

If I am understanding correctly this means “…only the common normalization of the ….is allowed to float”. True? If so, please help the reader and adopt the above sentence.
Line 43

Suggest “…and of the estimation methods, …”

Line 51

Suggest “larger” rather than “additional”

Page 13

Caption to figs. 11 and 12.

Suggest mentioning what the main contributions ot “others” are

Line 60

Suggest dropping “possibly”

Line 87

Suggest “To estimate the yield of these events, we multiply…by the heavy flavor fractions for…determined as follows:”
Line 90

Suggest deleting “Unfortunately”
Page 14

Line 6
Suggest “…as the same diagrams, with b and c quarks interchanged,…”

Lines 8 and 9

Suggest dropping the unclear and not necessary sentence “and we expect a similar correspondence for the leading processes in the data”

Line 36

Suggest “Since” rather than “Because”

Line 55
Suggest “…non-b/c secondary vertices”
Line 60

Suggest “…negative decay lengths (to be defined below) to estimate…”
Lines 93, 94

Suggest “…a αβ correction factor for the mistag asymmetry is applied 

Page 15

Caption to fig. 13

Considering that their contribution is large and peaking at 1 as the signal in panel a, suggest giving some information on what “others” are.

Line 1

Suggest “probabilities” rather than “fractions”

Line 3

“…the yields of other components.”

Page 16

Table I

Suggest rounding numbers to avoid unrealistic details. For example “total background 3284.1 with an error of 633.8” sounds unreasonably precise, etc.

Lines 7 and 8

Suggest “…of all these variables, and we verify the modeling…”

Page 17
Line 4

Suggest “are presented in Section VIII”

Caption to fig. 14

Suggest “…the systematic uncertainty on the rates is far too large…”

Line 8

Suggest dropping the quote on the b lifetime (to be quoted on line 20)
Page 19

Line 18

“in the analyses”

Lines 48 and 49.

Suggest dropping “within its uncertainty” (it is obvious)

Page 20
lines 3 and 4

Suggest “…applying the flavor separator to b-tagged jets in the 15 < …”

Lines 22 to 41
This is a repeat of the arguments already made in the last line of page 2 and the first 19 lines of page 3. Consider revising.
Page 21

Lines 17 and 18

“…as it is fit with Et,miss”. Suggest rephrasing in order to make the meaning clearer.

Line 41

Suggest “…in the selected signal candidate events,…”

Formula (9)

Having only one term (the right one) depending on j is formally inconsistent. Since j has a single value in each event and you are working out an event probability, consider removing j from the right-hand side of the equation.
Page 24

Line 23

Suggest adding a sentence to explain the rational of this adjustment method.

Lines 34 and 56

Suggest “Two-jets t-channel…”, Two-jets s-channel…” However, you are consistently using the singular in two-jet, three-jet, four-jet... It might be OK. 
Line 42

Consider mentioning that the nominal uncertainty of the b-jet energy scale is used to work out the χ2 of the applied adjustment
Line 46

“…is added…”? Does this mean added to the χ2?
Line 64

Suggest recalling that the initial quarks rest frame is determined only after the adjustments are made in order to find the neutrino longitudinal momentum. 

Line 69

It was mentioned before that this distance is badly reproduced by the Monte Carlo

Line 72

Remove one “from”

Line 75

Suggest “the second leading jet”

Page 25

Line 1

Suggest “Three-jets…”

Lines 2 and 3

Consider choosing the plural: “three-jets…two-jets…”

Line 25

Remove on “from”

Lines 30 and 37
In the single b-tag sample there are two such jets. Suggest specifying which one is chosen

Line 48

Suggest dropping “very”

Page 27

Caption to fig 21

Second line: “…and for two-jets, zero tag events (right)…”

Page 28

Line 26

Are you meaning the single top differential cross section? Please say so.

Page 29

Lines 44 and 45
This does not sound right. The transverse components of the neutrino momentum are obtained from Et,miss. Only the longitudinal momentum of the neutrino is integrated over (line 94).

Lines 105 to 110

This is highly questionable and should be reconsidered. 
First of all, it is inappropriate to list a missed neutrino on top of a missed lepton in a t-tbar dilepton event entering the W + 2jets sample, since neutrinos are never observed.  Second, only in the double-tag W + 2jets sample the two missed jets of a single-lepton t-tbar event can be assumed to come from both from a W. 
Page 30

Line 2

“…an optimization issue…” Please explain (or refer to a later explanation)
Line 3

“…and does not affect the validity of the result.” Please make this clear (or refer to a later explanation)
Line 7

“…one of the two quarks of the W boson decay”. Please justify 

Line 79

“…in each signal region…” Do you mean in each data sample?

Page 31
Caption to fig 23
Second line”…for the four data samples”

Page 32

Caption to fig 24, last line
“shows”

Page 33

Line 33
“s-hat” should be defined
Line 42

Suggest dropping “very”

Page 34

Lines 34 and 35
Are the fractions within parentheses the percentage correlations? Please say so.

Line 40

“…at about the same signal-to-background ratio…” In looking at the figures it seems that S/B has decreased appreciably. Suggest rephrasing the sentence in order not to sound inconsistent with the previous statement on the great discriminating power of Mljν. You might quote the new S/B and comment that it is still good but not as good as it was. 

Line 70

Suggest “in each data sample” rather than “in each signal sample”
Page 35

Caption to fig. 26, second line 

“for the four data samples”, rather than “for each signal region”

Page 37
Page 38

Caption to fig. 29

Second line. Suggest “each data sample” rather than “each signal region”
Page 39

Caption to fig. 30.

First line. Suggest “all data samples” rather than “all signal regions” 

Line 39

Suggest “and of the signal” rather than “and the signal”

Page 40

Line 29
Consider “analytical fits “ rather then “models”

Line 37

Consider “…in half, to generate samples with more ISR and less ISR, respectively.”
Line 72

Suggest “are corrected according to test beam calibrations, for detector…”

Fig. 32

The vertical scale of this figure is too compact and makes it hard to assess the differences.

Line 86

Suggest dropping “central”

Page 41

Lines 12, 13
Suggest a more detailed statement, and using “default” rather than “central”

Line 63
At school I was touched to use “because” only when answering a question. This is why I am consistently suggesting “since” rather than “because” in sentences like this one, However, I do not want to insist.

Line 66

Suggest dropping “central”
Line 83

Suggest “…because we do not use ALPGEN to predict rates:”

Page 42

Line 4

Consider “poor modeling” rather than “mismodeling”, here nad in the following line.

Line 23 

Judging from fig.33(b), the word “mismodeled” sounds over-pessimistic. Consider “unsatisfactorily modeled”, and “This poor modeling…” later on. 

Page 43
Line 10

Suggest dropping “independent” (made clear on line 13)

Page 44

Formula 23

I would like to be reassured that no one of the terms (differences of uncertainties) being added on the right-hand side of this equation can take negative values. 

Line 49

βs and  βt do not appear explicitly in eq. (26).

Page 45

Line 12.

Suggest dropping “in β”

Page 47

Line 42
Suggest dropping “that”

Lines 81 and 82

Suggest “…for each data and each Monte Carlo simulated event from…”
Line 91

Suggest “…which has identified…and has required…”

Page 48
Page 5

Suggest “As a start, our method of choice was…” rather “We would like…”

Line  46

Figure 37 is quoted here, while figures 35 and 36 were not quoted yet

Line 70

The method to work out the approximate figure of merit is described, but the result which is obtained is not mentioned.

Lines 107 and 108

Why should background and signal vary with x in the same way in the highest purity region? Please explain.

Page 49

Lines 19 and 20 and 57
“…because..”, “…because…” , “…because…”.  Fine, as you like, I am giving up.
Line 67

Suggest “…top mass is dσ/dm = +0,2….”

Line 102

Suggest “correlation” rather than “relation”
Page 50

Caption of fig. 35.

Suggest “data sample” rather than “signal region”

Page 51
Caption of fig. 37

Please quote reference to figures (a), (b), (c).

Page 52

Line 22

Suggest “the same”, rather than “equal to each other”

Lines 42, 45

Suggest “events” rather than “data”

Line 49

A comment on why the sum of separate σs, σt  (1.8  + 0.8 = 2,6 pb central value) is more  than the combined σs+σt  (2,3 pb central) would be welcome.
Page 53

Lines 31 to 34.

I missed identifying which sample has S:B is 5:1. All analyses are based on distributions of discriminating functions in event samples, none of which is so pure. The result is derived from a super-discriminant which combines the entire information.
Lines 47 and 48

Suggest “…of the results and in computing the expected sensitivity…”

Lines 65 and 66

Suggest “contribute to” rather than “are included in”

Line 75

See comment on line 67 of page 49

