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SPRG Comments on PRD-RC draft 1 of Diffractive W and Z using RPS
Comments from Jeff Appel, Tommaso Dorigo, Peter Renton, and Barry Wicklund

General Comments:
The draft paper reports on a nice analysis, though it is not easy to digest. The text is clear, but seems to be written for experts, familiar with diffractive physics. This results in serious problems with the

1) explanation of the selection of the diffractive events,

2) explanation of the background subtraction, and
3) failure to distinguish the significance of this result wrt earlier publications.

There is space in PRD-RC to explain things better. 

CDF has published lots of papers using the main part of the detector (i.e., central and plug events) on a whole variety of subjects. This has built up a confidence that we have a reasonably good understanding of the main physics processes and backgrounds, so new papers can refer with some confidence to this implicit understanding. This degree of study is not available for this very forward direction and so the papers on this subject must convince the reader that we understand this region near the beam pipe, in particular that we understand the background processes. Hence the introduction needs expanding and more references are needed. A figure of the forward detectors used in this analysis is an essential requirement for this paper.

The method of seeing the overlap background is not as transparent as the authors have assumed. The overlap events are 0.1 < xi(cal) < 0.4 and the SD signal events are 0.03 < xi(cal) <0.1. It is not very crisply explained how one uses these two regions (control and signal) to arrive at a corrected SD signal, but looking at Fig. 3, it seems plausible. Figure 3 is awfully cluttered.

Even though xi may be pretty standard as the selection for single diffraction events (0.03 < xi <0.1)and given that xi is defined on page 4 and the subscripted xi’s don’t appear until page 7, an intuitive feeling for what the subscripted xi’s represent physically would be helpful when they are introduced.  Given that you can construct xi from the RPS, why is there no comparison for antiprotons of xi_cal and xi_RPC in 2-D plots? Doesn’t that separate signal and overlap background and wouldn’t it help the reader understand better? Why does one expect the Z signal to appear at xi less than 0.1 in general, and why that value in particular? Or, is it xi < -.1?  In Fig. 3 the bulk of the Z's are in xi(cal)> 0.1, and so the argument is that these events are overlaps (since xi(RPS) < 0.1.  Is this meant to be a rough division, where there is cross talk between ND Z's with xi(cal)>0.1 and real SD Z's? You need a better Fig. 3.
By the way, xi_RPS is not well-defined (though xi is described in words on page 4) and readers cannot be expected to figure out its meaning from the definition of xi_cal in Eq. 1 and xi_RPS - xi_cal in Eq. 2. Also, Eq. 2 seems to be the difference between two different types of quantities, one a momentum fraction and the other an energy fraction. In fact, is there no effect on xi_RPS depending on what happens to the proton (as opposed to antiproton) in the event? 
The direction of positive pseudorapidity is not defined in the paper. In other CDF papers, the proton beam direction is taken as positive. This paper seems to use the opposite convention, though this did not become truly apparent until the positive sign appeared in text in the Double Pomeron exchange section on page 11.  It appears to at least one reader that the convention used in this paper is neither stated nor consistent with other CDF papers. Perhaps more significant is the possibility that the sum over all towers is not what is meant, given that the sign of eta in the expressions for xi_cal changes between protons and antiprotons.  Is absolute value of pseudorapidity what is meant everywhere?

By the way, towers are never described; just appear as a summation limit. Text needs to be added to the detector description indicating that there are towers in the calorimeters. See line-by-line comments below. 
Given that the xi distributions for Z’s with RPS tracks and for normalized ND Z’s do not match at high xi_cal, why should one assume that the subtraction at low xi_cal is valid?
If this is the first direct measurement using detection of diffractively-scattered incident particles at the Tevatron, this should be stated clearly in the Abstract, Introduction, and Conclusions sections. There may be reluctance to casting doubt on the rapidity-gap measurements, but one could look at this result as confirming that the rapidity-gap method of obtaining diffractive events works. 

As written, the paper title should be changed to “Fractional Diffractive W and Z …”. On the other hand, it would be better to add absolute cross section results using the fractions measured. This would allow easier comparison with ref. 12, for example, and confirm a reader’s understanding of what the denominator is in the fractions actually measured. Or, should the emphasis be on the much smaller fractional error quoted here?
In reference [5], the paper begins with “Approximately 15% of high energy p¯p inelastic collisions are due to single diffraction dissociation, a process in which the incident p or ¯p escapes intact losing a fractionξ≤ 0.1 of its initial forward momentum. In the first sentence of this paper, the fraction seems to be 25%.  What changed and what’s true?

In a couple of places, maybe three, there is reference to “0.6 fb^-1 of data”.  These should be changed to “data from 0.6 fb^-1 of integrated luminosity”.  The units of fb^-1 are not for data, but luminosity.  The detailed wording may need adjustment in each case.  See the line-by-line comments below.
The “Diffractive fractions.” section on page 12, the main result and focus of the paper, should appear before the un-observed DPE section which starts on page 11. Also, it is not clear why Section 7 on exclusive W/Z production gets its own chapter, while DPE is just a part of chapter 6.  Maybe chapter 7 and the DPE section should be combined into a separate chapter 7, given that the exclusive W/Z production events are said to be a subset of DPE events.  Given that the text points out that charged W’s cannot be produced exclusively, why is there a W in the title of the section?  Those events are described as a control sample only. 

The limit on exclusive Z production in ref. [16] appears to be from EM processes as stated in the title and conclusion of that paper, though not so stated in this paper. What is the relevance for a paper apparently and explicitly on hadronic processes? Should there be some clear statement about two-photon processes in this paper?  
It is disappointing that where no events are seen or none above background, there are no quantitative upper limits on cross sections given. The statements that these results are consistent with previous measurements (which also often have no quantitative limits given) is unsatisfactory.

D0 should be used in place of D\zero.

Also, please use lower case for detector names, adhering to the APS requirements; e.g., no caps for "beam shower counter (BSC)" etc (many places). Correct misuse of italics and format mistakes in references. Use the PRD style section headings. Do not abbreviate "Tab.", correct the spelling of "across".
The acknowledgements paragraph is not the current version, and needs to be replaced with the current version.

Line-by-Line Comments:

P1 LL7-8 – See comment above.  Suggest “… using data from 0.6 fb^-1 of integrated luminosity collected using the CDF II detector ...”.  Also, could use a comma after “TeV”.
P1 L16 – Suggest adding a comma to separate ideas:  “Z production, and upper bounds are determined”.  “Set” may be read as a weak sounding word, by the way.

P1 L19 and beyond – The introduction starts with a lot of assertions about our understanding of this diffractive region. These all need some justification and references. Also please rephrase so that we say that "our understanding of this region is that....", rather than make assertions about color singlets etc. At best we have a model; we don't know! Give a reference at the end of the line for the 25% value.  Also, see the general comment above.

P2 L2 – Please expand Ref. 1 to include the description of the axes, angles theta and phi, and longitudinal and transverse momenta. There is a standard CDF reference defining all these.

P2 L8 – What is the relevance of the sentence on Regge theory? It is never referred to again and should be dropped. If you want to keep it, give its relevance and add a reference to a suitable recent review on the Regge theory interpretation.
P2 L12 – Do you mean "diffractive W production"?

P2 L13 – "suppressed by a factor alpha_s" doesn't mean much as alpha_s can vary from essentially zero to infinity. Please specify the relevant scale and the corresponding value of alpha_s.

P2 L14 – Suggest “associated extra jet” since there should be one in the event already.

P2 L17 – Fractions of what?  Of inelastically produced dijets, W’s, b’s, J/psi’s, and  respectively?

P2 Fig. 1 – Suggest use standard curly lines for gluons (and not dots)

P3 L14 – Suggest hyphens in a compound adjective: “beyond-standard-model theories”

P3 L17 – A good place to comment on this being the first observation of diffracted incident particles at the Tevatron, if true.
P3 L20 – "special forward detector system" - please add a figure of this.

P3 L24 – Possible place to add text such as “The calorimeters are subdivided into projective tower elements, pointing at the interaction region.”

P4 L8 – "rad." -> "radiation"

P4 L9 – Suggest adding explicit statement such as “… the RPS, on the forward-scattered antiproton side only of the central detector, consisting of …”.  You should prepare the reader for the fact that there is no RPS on the proton side.  Or, drop “only” here and add a sentence at the end of the paragraph saying that no symmetric detector capability was installed on the forward proton side of the detector.  Also, suggest "detectors located approximately".
P4 L12 – Please define xi (preferably in the introduction).

P4 L18 – Please define t (preferably in the introduction).

P4 L19-20 – Please explain why these ranges of xi and t are relevant;
they are stated without any justification.

P4 L21 – Given that no data from the 1995-96 run was used, why mention it in the paper? This only raises questions; e.g., why 6 years before use?

P4 L27 – D0 is now written without the line through the zero. Also, “dipole pots” is undefined and mysterious.  Why not “position of D0 detector elements nearest the beams” which gives the relevant information?

P5 Fig. 2 caption – Suggest “… accelerator transport parameters between the CDF central detector and the Roman pots.”  “B0” is local jargon. Also, add units for t and explain right-hand scale in the caption.
P5 L8 – "choosing events with a W or Z decaying leptonically": in what way is this different from selecting events with ele/muon as in the previous line ? This could be rewritten.

P6 L1 – missing units for muon momentum “(GeV/c)” as used everywhere else. Also, suggest "a second lepton".
P6 L7 – We do not explain missing Et in this paper ? Suggest adding a note as done in other papers.

P6 L12 – Add hyphen for compound adjective: “loose-ID muon”.

P6 L21-22 – Please justify the formula and add a reference for sig_inel.

P6 LL24-27 – The details on this might better appear where the value is used in the “Diffractive fractions” section (page 12 in the current draft). 

P6 L27 – It is not made clear why f_1-int alone is important. Surely all
extra interaction vertices are problematic; i.e., 2,3 ....  Please make this clearer. 

P7 L5 – Use consistent verb tense “track is also required”.

P7 L16 – Why single out the diffractive dijet analysis here? Hopefully, it is not to avoid a clearer discussion here. In fact, the reference is to a D0 paper. Is it the only place where this is discussed? Should the text say that as done in similar D0 analyses?
P7 L17 – Define all the quantities used in Eq. 1 in the paper.

P7 L18 – Why is there a new paragraph? The text seems to continue the discussion in the previous paragraph.

P8 Fig. 3 caption – Please define the ND points in the caption, too.

P9 Table 1 – Which xi is the cut made on?  xi_cal?  xi_RPS?

P9 – The formulas (4)-(5)-(6) are redundant, and possibly better suited for a thesis. 

P9 L2 – “determination of M_W than without p_z^v from a given number of events” to make the comparison clearer.

P9 L4 – Simple “agreement”, rather than “excellent agreement” is enough.  After all, the agreement is only within errors.

P10 L1 – “calculated from simulated events using” would be clearer.

P11 – Need an explanation of the way systematics are attributed to the numbers in Eq’s. 7 and 8.

P11 L2 – Assuming the cut removes both types of events, suggest “… background and events with diffractive antiprotons outside …”. 

P11 L3 – “some diffractive signal events” to distinguish from the outside diffractive events.
P11 L8 – Justify the 6% syst. uncertainty in Eq. 9, and/or provide a reference.

P11 L13 – "are consistent with the numbers of SD events" – Give these numbers and their uncertainties. You cannot claim limits given on L15 without more information. 

P11 L14 – Suggest "fluctuations. We thus set".

P13 LL23-24 – There is no width visible in Fig. 5. Perhaps “which gives a negligible width to the diagonal shown in Fig. 5.”

P13 L25 – Please be quantitative. Set an upper limit on the exclusive Z-production cross section. 

P14 Fig. 5 – It may not be clear to all readers that diffractive events would populate the diagonal. Some reminder of why should be provided.

P14 L3 – Again, suggest “… using data from 0.6 fb^-1 of integrated luminosity collected using the CDF II detector .

P14 L8 – Please be quantitative; e.g., “corresponding to sigma_diff(W) = XXX +- YYY and sigma_diff(Z) = xxx +- yyy.  
P14 LL8-9 – Please be quantitative; e.g., “corresponding to a 95% CL limit on exclusive Z production of zzz, compatible with the published CDF II limit [16].”  See the general comment above about the relevance of reference 16.  By the way, there does not seem to be a quantitative limit quoted in that reference either.  So, the text, as is, is strange.

Also, please comment on how the disagreement in Run I, cited in the introduction, has been resolved, or what else must be done to resolve it. It would be useful to sate how we have improved our knowledge of the relevant physics as the conclusion just gives numbers. What have we learned?

P16 LL5,6,7,8,10,11,17: excess comma after "et al."

P16 L13 – Missing parenthesis.
