SPRG comments on Draft 2 of
``Diffractive dijet production in pbar p collisions at sqrt{s} = 1.96 TeV''

(10808 v2)
Comments from Jeff Appel, Jon Rosner and Diego Tonelli
We are commenting on the one-column version with line numbers.

General Comments:
-----------------

We appreciate your responses to our comments and suggestions on the previous draft version. Thank you. While you did respond to all the general comments, you did not appear to edit the second draft incorporating your responses to the general comments. We would like you to go back an review those general comments and see if you shouldn’t make additional edits to the text for those.
Reading the text a second time has raised some additional comments which we hope you will respond to as well as you did for the line-by-line comments on the first draft.

The conclusion, while echoing the introduction somewhat (which is good), needs to be more precisely stated, with the logic for statements spelled out.  For example, start by saying that you “present measurements which characterize the properties of diffractive dijeet production to help decipher the QCD nature of the diffractive exchange. As an example of precision of the text, the conclusion refers to “The relatively flat x_Bj distribution, but there is no such distribution shown, only a ratio vs x_Bj. “Relatively flat” is not terribly clear here. Relative to what?  In fact, even before the turn-over, the ratio drops about an order of magnitude! Also. How have you shown that “the relativity-gap formation is governed by a color-neutral soft exchange”?  Isn’t the gap just the essence of the definition of SD events in this analysis?

Can you say early in the paper why this analysis is being done in Run II since the errors are not much smaller than the Run I results? Is there additional information because of the higher root(s)? Some other motivation? Any significant difference in kinematic regions?

The paper is very technical, hence obscure for an outsider to diffractive physics..  It's not clear what's the physics problem being attacked, why it's important, what is done to address it, and what are the results and their impact. More specifically:

- It's confusing that often content and style seem to switch toward the "review/phenomenology paper" style, to the point that it was often confusing whether the current measurement or the Run I are being discussed. The authors could at least consider making more explicit the division between what's being measured here and what was measured then, what's the apparatus used here, and what was the apparatus in the mid-nineties. Maybe just describing the current measurement all the way through and then adding an explicit "Comparison with previous result" section somewhere of the results. It may be just to be more careful about mentioning the Run I results so early in the paper. There is a rather explicit comparison late in the paper.
- Some improvement could be achieved if a dedicated effort could be devoted in the "Introduction" to provide an actual outlook of the analysis flow in plain English (somewhere around beginning of page 4). The "Method" section maybe aims at this, but it is still overly technical and mostly centered on phenomenology rather than the actual measurement. Think of some short statements  in which it is clearly stated what is measured, how it is measured, for which effects it is corrected, and how the differential x-section equations are used to extract the physics.

- The wide use of  acronyms (SD, DD, DPE or CD, DSF, SDD, DDIS, ND, RPS, MP, BG, UE, calligraphic R, calligraphic, P,….etc,) is confusing, and similarly the symbols heavily charged with many super-/sub-scripts.  Since PRD is not length--constrained at this level, the authors should make a systematic effort to significantly reduce the use of acronyms and simplify symbols so that reading may become smoother. At the very least, make the abstract, introduction, and conclusions acronym-and symbol free.

- It is confusing that the analysis description is intertwined with low-level (ADC-counts…) hardware-based definitions of additional physics objects or calibration procedures. Grouping all of those in a initial section that immediately follows the detector description (like "Preparation of analysis tools" where all of them are described and well defined) may streamline the following analysis description and make it easier to follow. Otherwise, some of these can go into Appendices.

-The paper is very long, and can definitely be made more compact. There are various repetitions (see below), or information that is too technical, even for PRD. In addition, lots of space is wasted in the many itemized or boldface listings across the paper. The APS style guidelines disfavors use of {itemize}, {description} and the like, and the authors could strongly reduce their use here. 

Try to get sequential references in the form (e.g.) "[1-20]" instead of

"[1]-[20]" (see P1 L 21 and P2 L15,19)

Some additional specific general points: 

- The symbol for time units is "s" not "sec". Happens many times.

- There are very many $\sim$ symbols, which are meant to be $\approx$. The authors should replace as many as possible of them with the "approximately" adverb or the $\approx$ symbol.

-  Weren’t previous diffractive CDF papers written such that mentioning the "Pomeron" was somewhat controversial and had been discouraged? If that's the case, it's probably worth doing the same here and use more neutral denomination for multi-gluon exchange.

- Plot styles should be uniform throughout. In addition, many plots display an internal grid which usually blurs things in papers. Remove grids everywhere. Also, - many plots have the original ROOT stat box with internal names of parameters that are undefined in the text. Remake the plots removing the stat boxes.

-  4-momentum --> four-momentum, 2-gluon --> two-gluon, etc. This happens many times. Suggest systematic search and fix.

- The Bjorken x is defined with two different symbols (see abstract or L15 at pag4). Please be consistent.

- CDF detector coordinates are labeled with uppercase X and Y. Suggest to switch to usual $x$ and $y$

- Remove all \cdot and \times from equations, unless strictly necessary (APS gudelines)

- Many instances of "plotted". Use "shown" or "displayed" instead.

- Many instances of "vs" which should be replaced by "as a function of"

- Past and present tense is mixed throughout --- please be consistent.

- What is the meaning of the asterisk on E_T, first used on P27L22? Can the asterisk be dropped?  If not, define it the first place it is used. Do a global search and edit to be consistent. The symbol is used lots of time later in both text, figure captions, and tables.

Some figures (e.g., Figs. 1, 19, 21, 22) still could be made larger, at least in the single column version.
Line-by-Line Comments:

----------------------
P1L11 define Bjorken-x in words

P1 L11  delete extra space in "antiproton"
P1L12 E_Y^jet isn't defined.

P1L15 add the pbar superscript to the x_Bj for consistency here

P2L4 no dash in "diffractive-cluster"

P2L5 the definition seems to exclude the case of double diffraction, i.e., where X is nothing.  Can the intent be clarified?
P2Eq. Please add an equation number for the process description.

Also, G_p is really not defined. Since the formal reaction format implies that G_p is something, while G_p is the absence of things, this might be explained in the text.

P2L5 “referred to below”  or “discussed below”

P2L9 remove \sim if there's already an order of magnitude symbol.

P2L16++ is it so relevant to describe the full detailed nomenclature of CDF runs since the early days on? Can't we just stick to Run I and Run II?

P2L18 please define the jargon word“trigger”; e.g., “new on-line event selection (triggers) in Run II” 

P3L3 (a) single diffraction (SD), (b) double …

Fig 1 please label the lines in the Feynman diagrams with p,  \bar{p}, and whatever else is there.

P3L7+1 the itemized list of processes can go inline and merged with what is at L6.

P3L10 please add definition of G_C

P3L14+ "This value is suppressed…" seems to me that this sentence is correlated/redundant with what said at previous page (P3L9). Can these two discussions be merged?

P3L15:  comma after "e.g."

P4L14 remove colon or add "follows"

P4L22 move parenthetic expression to after Eq. 2; e.g., “where x refers to x_p or x_pbar) 

P5L2 remove colon or add "follows"

P5 L2 the citation [27] seems to be wrong

P5L3 isn’t F^SD only for single-diffraction structure function? Keep notation consistent. If so, you need to check later use for consistency; i.e., if you start using SDSF.

P5L4  remove "the square…..antiproton", since $t$ has been defined already (P4L18)

P5L8 designs (plural?) since there is more than one calorimeter
P5L9 "avoid" --> "suppress"

P5L13 --> "Since the single-diffractive cross section is a small fraction of the inclusive one, $sigma^{\rm{DS}} \lessim 1%\sigma^{\rm{incl}}, we refer.."

P5L14 --> "..we also use this approximation in classifying event samples…"

P5L16 the whole "As mentioned….antiproton" is repetitive and can be dropped.

P6L8 give definition of RPS here, the first time RPS is used – Roman Pot Spectrometer.

P6L8 names of sub detectors should be roman, not italic.

P6L18 missing comma after "interacting"

Detector description at page 7 is confusing. You first say that tracking is relevant (L16) and then, at page 8L10 you say that isn't used. Please be consistent. In case tracking isn't used, then there's no reason to describe COT and SVX which can be dropped.

In fact, see P28L15 which seems to be a use of tracking. Just drop sentence on P8L10.

P6L21 RPS is comprised of three 

P7L3 detector, can be used (add comma to complete separation of inserted phrase
P7L13  Even with the same geometry, isn’t the t acceptance different from Run I because of the difference in root(s)? – maybe say “the same geometrical acceptance” 

P7L19  "detector"
P8L10  "detector components" (no hyphen) – But drop sentence.  See comment above for the text on P6L18.
P8L12++ this whole discussion that goes up to L22 is partially a repetition of what said in the introduction and probably out of scope in this section where people expect to see starting the description of the data analysis. Please remove the repetition and merge into the "Introduction" section

P8l23 discussion of "good runs" should be dropped. That belongs to a PhD thesis, but has little meaning in a PRD. (Same applies to item (i) at page 10). If you insist on keeping it, define the jargon; e.g., “Only events from “good data-collection periods” (runs) is used; e.g. selection based on beam conditions, …” If “runs” were not used later, you could even drop the parenthetic word here.  But it does appear later.
P8L23 A comment is in order on why we use only 1/30 of our run II statistics.

P9L12 UE has already been defined.

P9L15  "RPS-triggered" (hyphen)

P10L7 define significance in text (as opposed than in TabI)

P10L9 use \it{jets}, not $jets$

P10L16 triggers (note s for agreement with noun)

P11L16 remove space between 6 and %

Fig. 3 in caption there's a circled-plus symbol whose meaning is unclear and undefined.

The caption contains many useful physics comments that should be moved into the main text body.

Sec.5 I see no reason for listing the subsections at the beginning of the section. Just drop the list.

P10L20  "RPS$_{\rm track}$" (Roman for RPS)

P12L5  "antiproton"

P12-13  Subsections are called A-G here but 5.1-5.7 in text
P13L8  distribution as described in Sec. 5.5 is used to calibrate
P13L22 drop "the time interval of"

P15L1 don't use acronyms in section titles. By the way this is the typical section that treats a very technical aspects that interrupts the analysis flow description and could be conveniently grouped in a dedicated "Tools" section at the beginning or in an appendix (see my general comments)

P15L9 add "independent" after "nine"

P16 Table 2 caption L1:  "coincidence"

P16 Table 2 caption L1:  "coincidence"

P16L2 remove "below"

P16L8 extra parenthesis at the end of line 
P17L12 --> "We verified this effect in the RPS..."

P18L1-10 Can you say anything about correlations in the MC and data between xi and t acceptances? It appears that you use a product of xi and t acceptance rather than a matrix of acceptances vs xi and t.  

P18L2 pilup --> pileup

P19L13 "inseparable" --> "irreducible"

Fig 8 is the z scale (color code) of the scatter plot arbitrary or these are actually entries?

P22L5 suggest "is observed with intercept of 0.007+- 0.002 and slope of 0.97….The small deviations of these parameters from the ideal values of 0, and 1, respectively supports the validity of the dynamic alignment…"

P22L5  "$p^1 = 0.97 \pm 0.04$" (delete extra "1")

P22L25 "shifts log \Xi by" --> "yields a shift of \Delta\log.."

Sec 5.7 no reason to do these two itemized lists here -- all of this can go inline. Also, use semicolon rather than colon at point (i)

P23L4 "machine" --> "Tevatron"

P23L15 use semicolon if itemized list is kept as is.

P26L7-8 drop definition of quantities from here, since you repeat them in the description of these quantities right after.

P26L13 If this is the first use of the IP symbol, it should be defined here.

P26L14 What is the “content” of the forward jets?  Energy? E_T? Number of particles?

P27L10 “number of showers made of calorimeter cells with signals above noise levels, using “seed” towers” – assuming that that is what you mean.  What is the meaning of a “peak” here? 

P27L23 remove colon

P27L22 What is the meaning of the asterisk on E_T? Can it be dropped.  If not, define it here if this is the first place it is used. Do a global search and edit to be consistent. The symbol is used lots of time later in both text, figure captions, and tables.

P28L10-11 is, as expected, smaller  than

P28L20 shouldn’t the section title be “x_Bj dependence ratio”?  There is no plot of an x_Bj distribution.

P29L2 the calligraphic L has been already defined as instantaneous luminosity. No need to repeat it here.

P29L6  "...0.09$ and $t > ..." ("and" not in math mode)

P29L6 check spacing here between 0.09 and "and".

Fig 17 How relevant is it that the slopes of these two ratios may not be as consistent as claimed in text. Has a statistical text to quantify the compatibility for say, x<2*10-2, been performed? The caption in addition to what is written in the text might also note the difference in Run I and Run II root(s) to explain the difference at the large-x_Bj end.
P29L11-12 Would the normalization uncertainty go better when the comparison of Run I and II results are discussed on P30.  It’s a bit abrupt here.

P30 suggest to devote a dedicated (sub)section to systematics

P30L24  "effects"
P31L1-13 There is little in the text that is not in the table. Can one reduce the verbiage by summarizing what appears in the table and limit what’s here to what is not in the table?  Better yet would be to add information on how the variations used are selected. As written, the variation base of each effect appears rather arbitrary, which is presumably not the case.
P33L1 don't use symbols in section titles --> "Distribution of the…"

P34L3 falls nearly exponentially from t = 0  -- since it’s not a single exponential, even only to 2.3 GeV^2.

P34L5  "reconstructed"

P34L6 "runs" is jargon

P34L10  "produced"
P35L24  "alignment"

Fig. 22 caption – points have been placed arbitrarily at  (note plural and word order)

P38L1  "threshold"

P38L9 suggest to retitle as "Beam conditions" (same suggestion for associated entry heading in tab 6) or “Data-collection periods.

P38L11 conditions, we  (add comma)

38L14  delete extra "the"

Sec 6.3.2 is very hard to follow. 

P39L1 typo "estimatred" ( “estimated”
P39L6  Indented too far
P39L6&7 – Verb tense should be present in at least two places.

P40L17 discussed below also
P42 L1 How solid is this hint at an observation of diffraction minimum? The statement seems very cautious. if there is compelling evidence that this is a minimum we should state it clearly. If not, we should avoid speculations.

Don't use symbols and acronyms in the conclusions, but spell out entirely the quantities mentioned.

P42L8 add units after 0.5 at the end of the line

P42L18  "to $-t = 4$ GeV$^2$," (math mode for minus sign)

P42L21 add serial comma after xi_pbar 

P43L7-14 The text should state what is for dijet events; i.e., all of the text?

P43L11 Should the error on R_0 be 0.08?  If not, why is it so big here?

P43L13 not clear why common uncertainties don’t cancel. Can the intent of this text be stated more clearly? 

P44L2 "plausibly" or "possibly"?

P45L3  "Phys.\ Rev.\ D {\bf 50}" (volume letter missing)

P48L17  delete "4" after "Ingelman"

P48L23  "R. J. Luddy" (proper spacing) 

Refs: There's a long list of CDF papers here. Are all of this relevant to the present work? If not they should be reduced, this is not a review article.

Only the first page of articles is used.  See the long list on P45 and check all.

Years should be in parentheses and at the end of the citation. See, e.g, P48 L20 & 23. Again, check all citations for this.
Also, has D0 done anything in this business? Shouldn't we refer t them as well?

Mention only first page and not page range (see ref [4] through 16] and [30], [50] and maybe others)

[20] is now published as Phys.Rev.Lett. 108 (2012) 081801 
Konstantin Goulianos --> K.~Goulianos in [30], [44], [46]. Same for Gallinaro [33], all names in [47], and Brandt in [51] 

Colon --> Period at the end of [35]

Check "Ingelman4" in [47]

