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Dec 2011 : Implemented in Version 5.2 

 
 
Dear Panos, Satya and all, 
 
Congratulations to this very nice draft. In my view, it has 
significantly improved since the last version and can be finalized 
rather quickly Please see my comments below. 
 
Regards, Harry 
 
  Abstract: 
  line 6: change to "...theoretical expectations for a hadron 
resonance gas and a Quark-Gluon Plasma." 
 
>> Done 
 
  Main text: 
  line 1: add "(LHC)" after "Large Hadron Collider" 
 
>> Done 
 
  line 3: I think that the affirmation of QGP production should not 
be our main  focus. I propose: "...towards characterizing the 
properties of the Quark-Gluon Plasma, (...) a de-confined state of 
quarks and gluons, produced in high-energy heavy-ion collisions." 
 
>> Done 
 
line 4:I propose to skip the next sentence starting with "Several 
signatures...", and continue with the following sentence: "The 
event-by-event fluctuations..." 
 
>> Done 
 
 line 7-11: The gluons should be mentioned here. One may move the 
sentence starting in line 14 here: "...compared to a hadron gas 
(HG). The hadronization of gluons produces..., not contributing to 
the net-charge fluctuations. The entropy conserving ... should thus 
produce..." 
 
>> Done 
 
  line 12: $Q$ (cursive) 
 
>> Done 
 
  line 20: needs "diffusion" some specification, like diffusion in 
pseudo-rapidity, momentum  space etc.? 
 
>> Done, added “diffusion of particles in rapidity-space…” 
 
line23: "are best" -> "are commonly" or "can be". Otherwise you 
would have to explain why "best",  and what "best" would mean. 
 



>> Done 
 
line 25: Maybe another sentence about the properties of nu would be 
in order: "In the absence of non-statistical net-charge 
fluctuations, nu is zero." 
 
>> Done 
 
line 26: This is not really correct, certainly it must depend on 
acceptance if the correlation has a characteristic length scale. 
Indeed we show later that it changes when the eta acceptance is 
varied. I propose ".. has been found to be robust against random 
efficiency losses [17], and is ..:" 
 
>> Done 
 
 line 35: the 80% must be after all quality cuts, please mention. 
Indicate also the "analyzed phase space", i.e. 0.2<pT<5 and 
eta<0.8.  
 
>> Done 
 
  line 37: comma after "ALICE [1]," 
 
>> Done 
 
  line 46: are the resolutions given relative or absolute? I am actually not sure they have to be here. 
 
>> We have retained the sentences of centrality resolutions as they play a role in fluctuation studies 
in general. It is important to show that our centrality selection in ALICE is quite good. We have 
added the reference [24] 
 
Line 54ff: a table would be useful. In any case, discuss the typical magnitude of the errors and 
possible dependencies also in text. I could not discover systematic errors in the figures. 
 
>> We put systematic discussion in text with typical values. According to ALICE recommendation, 
systematic errors are represented by box and statistical errors are, very small, represented by error 
bars (within the symbols)   
 
line 63: change to "from 0.2 to 5" 
 
>> Done 
 
  line 64: skip "the" after "presents" 
 
>> Done 
 
  line 65: add the reference to Glauber 
 
>> Done 
 
  line 67: to my understanding the correlation term arises due to charge conservation, i.e. positive and 
negative charges do not fluctuate independently. I think this is worth mentioning. 
 
>> we have rearranged the discussion on nu_dyn. [ added a sentence after eq-2] 
 



  line 69: the remark "...keeping in mind ..." I do not understand. Explain. 
 
>> Removed the sentence, it was redundant. 
 
  line 73: I don’t know why you say "as expected". First of all I see that the centrality dependence 
follows a very nice power law. This should at least be mentioned. If you think there is a 
trivial scaling with multiplicity one should make this plot as function of dNch/deta. I see that the 
LHC data are clearly below the RHIC data, this should be the main point. To what extend it can be 
simply related to increase of multiplicity has to be clarified. In Fig.5 you show that multiplicity is 
probably not the whole story! 
 
>> We have done a power-low fit and then added appropriate description in text. Fit lines are added 
in figure 1b.  
 
  line 76: add "mean" before "number"and add "<Nch> after "particles". 
 
>> Done 
 
  line 77 and in several places below: add < > to N_ch and remove the "cross" ("times") (also in the 
figures). 
 
>> Done in text and figures. 
 
  line 85: "...from the hadronization stage..... Quark-Gluon Plasma to kinetic freeze-out." 
 
>>  Done 
 
  line 87: "fluctuations" 
 
>>  Done 
 
  line 90: I am missing a discussion of the uncertainty of the extrapolation. Even if we take the 
functional shape for granted from theory, there must be a propagation of statistical and systematic 
errors into the extrapolation. This is very important. 
 
>> The uncertainty is also propagated for extrapolated points.  
 
  line 93: Which is the Delta_eta in HIJING? Add. 
 
>>  Done delta_eta = 1 
 
  line 94: is the "HRG" any different form the "HG" mentioned earlier? 
 
>> Done.  Now everywhere it changed to “HG” 
 
  line 96: Which is the Delta_eta in STAR? 
 
>> This part from Fig 4 is removed as per suggestion of IRC. Star also delta_eta = 1 
 
  line 97: I think here it is important to discuss the issue of global charge conservation and positive 
net charge, which are energy dependent. 
  line 102: "...and the positive net charge." 
 
>> Done 
 



  line 103: Here I think the discussion should be changed somewhat. Indeed the correction at LHC is 
very small. I would argue that it is so small that it can be safely neglected (give order of magnitude in 
the text) but it is not so small at lower energies. Therefore it can have an impact on the sqrt(s) 
systematics. I propose to attempt a correction for the low energy data. 
 
>> Text is modified. 
 
 
  line 110: "...asymptotic value of fluctuations. This is not possible for the data from [] because the 
results are not provided in Delta_eta intervals." 
 
>> Done  
 
  To the figures; In general I am missing indication of systematic errors. 
 
>> Done 
 
  Fig.3 here it would be good to indicate the uncertainty of the extrapolation (by bands etc) could you 
find a representation where the data themselves (as in Fig.2) are plotted rather than the normalized 
values? It would be more intuitive because the extrapolation leads to stronger correlation, i.e. more 
negative values for nu.  
 
>>  Since the diffusion is in rapidity space and the strength are estimated per unit rapidity, so we kept 
the ratio-plot. The ratio plot provides a way to make the extrapolation. Moreover, this is in line with 
the suggested method by Shuryak et al. [9] and Gavin et al. [10]. 
 
  Fig.4: needs to be redone because it has too much information. I propose to keep: ALICE 
(Delta_eta=1.0 OR 1.6), ALICE (extrapolation) , and HIJING. The comparison with STAR has been 
done in many places before. Also, if they are not extrapolated, they cannot be compared to 
predictions, according to our argumentation. The HIJING should however be treated in the same way 
as the data (i.e extrapolated). If this cannot be done I propose that ALICE data in this plot should be 
shown in the same Delta_eta range as HIJING. No statistical errors on HIJING? 
  Skip the "Pion gas" line and change HRG to HG. 
 
>> Done 
 
  There is actually an interesting feature: in semi-peripheral collisions there is a centrality dependence 
in the ALICE data for 1.0 and 1.6, but a smaller dependence for the extrapolated values. This is 
probably related to the "narrowing of the balance function" (i.e. I think it is the identical effect). 
 
>> agreed  
 
  Fug.5: Data and HIJING should be compared in the same Delta_eta bin (indicate). ALICE data in 
addition after extrapolation. Improve legends ("Pb-Pb 2.76 TeV"). Indicate the centralities. 
   
>> Figure is modified.  
 



Ciao, 
 
Please, find below my comments. I have gone quickly through Harry's comments, and some are in 
common with mine, but I had the document already written, so I left them there. 
I agree with Harry also about the "very nice draft" :) 
 
Regards, 
 
Chiara 
 
************************************* 
 
General Comments: 
 

- It would be nice to have the paper divided into sections 
 
>> The PRL formatting does not allow to make sections. So we leave it as it is. 
 

- The figures' format seems to be still adjusted wrt the text, am I right? But this is minor 
I guess. 

 
>> Let us know if there is anything specific on this point. 
 

- As already suggested, the systematic uncertainties should be described better, with 
some numbers (I would be in favor of a table). On top of this, which errors are shown 
in the figures? 

 
>> It is now properly done, both in the text and the figures. 
 
 
Abstract: 
 

- line 3: "decrease in going" --> "decrease going" 
>> it is fine as it is. 

- line 4: "dependence of fluctuations" --> "dependence of the fluctuations"   
>> it is fine as it is. 
 

- line 5: "dilution of fluctuations" --> "dilution of the fluctuations"  
>> it is fine as it is. 

-  
 
 
Body: 
 

- line 15: "interaction" --> "interactions" 
>> Done 

- line 37: "ALICE [1] and the TPC" --> "ALICE [1], and the TPC" (comma added) 
>> Done  
 

- line 38-41: 2010 PbPb data were collected with two different trigger configuration, did 
you use only those with the first one (SPD+VZER0A+VZEROC)? Why did you require 
at least two tracks in the central barrel for background removal? Is it to remove the 
events from QED? Can you specify? 



 
 >> Minimum bias trigger with the standard physics selection criteria for Pb-Pb collisions has 
being applied in the analysis. For the minimum bias trigger is was required to fulfill at least 
two out of the following three conditions:!  
• Two pixel chips hit in the outer layer of the SPD and Signal in V0-A detector or Signal in 
V0-C detector. 
!Beam background events are removed by offline event selection.  

 
 

- line 45: change the word "facilitates" with something else 
-  

>> we leave it and couldnʼt find better choice. 
 

- line 48: I would add that you decided to use the TPC only tracks, before describing 
the cuts that you apply on them.  

 
         >> It has been written earlier (two paragraphs before). 
 

- line 52: "in the transverse plane and 0.3 cm in the longitudinal" --> "in the transverse 
plane and in the longitudinal"  
 
>> Done 

 
- line 69: "keeping in mind about" --> "keeping in mind" 

 
>> Line is removed 

 
- line 70: "which are dependent" --> "which depends"  

 
>> Line is removed 

 
- line 71-74: why are you plotting the absolute value? 

 
>> Representation of both ALICE and STAR data sets are proper in this way of plotting. 
This was suggested by Harry and we found it to be a better way to plot. 

 
- line 73: "as expected" --> maybe worth to spend a few more words on this 

 
>> Now these are rephrased. 

 
- line 75: "the connection to" --> "the connection of nu(+-, dyn.) to" 

 
>> Now it is rephrased. 

 
 

- line 77: Eq. 3 uses <Nch>, while here and in the following you use Nch (no average). 
You need to put the "<>" everywhere I guess. Or if you mean something else, explain 
it 

 
>> Now these are changed to <> everywhere.  

 
- line 83: "towards saturation": from the points you plot, this statement sounds s bit too 

strong to me 



 
>> removed the phrase. 

 
- line 91-97: HIJING and STAR data: which deltaEta are used? Specify 

 
>> delta_eta = 1 : mentioned in the text 

 
- line 94: references for the theoretical predictions missing --> are there any? 

 
>> These are given in the introduction. 

 
- line 94: is HRG the same as HG? One is Hadron Resonance Gas, the other Hadron 

Gas, so I am not sure. But still you mention HG at the beginning... 
 
>> Now we are using HG everywhere. 

 
- line 98: "at the asymptotic limits" --> "at the deltaEta asymptotic limits" 

 
>> Done. 
 
- line 99: "different" --> more details maybe useful 
 

>> removed the sentence 
 

- line 105: "from HIJING" --> justify the choice 
 

>> Added a sentence. 
 

- line 105: "We only correct the ALICE data" --> the extrapolated ones, I guess… 
specify 
 

>> Yes. 
 

- line 112: "which is close" --> a bit strong… It is not much closer to the QGP than the 
HRG… 
>> Rephrased. 
 

- line 123: "the early part" --> "the early phase" 
 

>> Done. 
 

- line 123: "For most" --> "for the most" 
 

>> Done. 
 

- line 123-4: "the value of fluctuation, D" --> "the parameter D that quantifies the 
magnitude of the fluctuations" 

- >> Done. 
 
- line 126: "a decrease in fluctuations" --> "a decrease in the fluctuations"   
- line 127: " with the increase of energy, going from hadronic" --> "with increasing energy, 
going from an hadronic" 
 



 
Figures: 
 
- Fig. 1: "described as the number of participating nucleons" --> "(described as the number 
of participating nucleons)"  
              "compared to the Au-Au" --> "compared to the results obtained in Au-Au"  
              "function of number" --> "function of the number" 
 
>> Done  
 
- Fig. 3: "Nch" still not in "<>", see previous comments on the body of the paper 
              Explain the use of the dashed line above the ALICE points 
 
>> Done  
 
- Fig. 4: A bit crowded, some improvements needed in terms of esthetics... 
              "Nch", same as before 
              "Nch x nu+-, dyn., and D" --> "Nch x nu+-, dyn. (left scale), and D"  
              "as a function" --> "expressed in terms" 
              " 1.0 and 1.6, as well as the extrapolated" --> " 1.0 and 1.6. The extrapolated… are 
drawn as well" 
              "Also shown are the results… data [12, 13]," --> "The results … are also shown." 
              Do you have errors plotted for HIJING and theALICE data? I cannot see them, 
though the last but one points for the ALICE data seem to have a horizontal error.. 
              Do the theoretical predictions have uncertainties? They should be mentioned in the 
caption. Do you have references for them? 
 
>>  Now fully changed. 
 
- Fig. 5: "Nch" same as before 
              "Nch x nu+-, dyn., and D" --> "Nch x nu+-, dyn. (left scale), and D (right scale)" 
              
>> Done  



 
 
 
Dear Charge Fluctuations PC: 
 
Congratulations on this well-constructed analysis and paper.   I 
wish you (us) the best of luck in getting it submitted to and 
accepted by PRL.   I’m sorry my comments were delayed by travel, 
holidays, and a cold. 
 
Merry Christmas to All, 
Ken Read 
 
Comments on version 4.0: 
 
Abstract 
3: “decrease in going” (OK as is for me) 
4: “dependence of fluctuations” (OK as is for me) 
5: “dilution of fluctuations” (OK as is for me) 
4: change to “over  the pseudorapidity interval”  (PRL spells 
pseudorapidity without a hyphen) 
6-7: change to “to theoretical predictions for a hadron resonance 
gas and a Quark-Gluon plasma.” (as Harry indicated) 
9: “QGP” -> “a QGP” 
 
>> All done 
 
Main Text 
1: delete comma 
3: completely agree with Harry’s important comment 
4: agree with Harry 
6: “considered” -> “predicted” 
8: “having the quarks” -> “having quarks” 
8: “into” -> “in” 
11: delete comma 
14: “pseudorapidity” (global replacement) 
14: delete comma 
15: “the quark-quark” -> “quark-quark” 
16: delete “state” 
17: delete first comma 
17: “the QGP phase” -> “a QGP” 
18: “lattice” -> “a lattice” 
18: “QGP” -> “a QGP” 
18: “the hadron” -> “a hadron” 
19: “the resonance” -> “resonance” 
23: “the experiments” -> “experiments” 
24: delete comma 
25: “The nu” -> “The observable nu” 
26: delete comma 
29: “Thus” -> “Thus,” 
29: “the theoretical” -> “theoretical” 
30: “the first” -> “a first” (However, PRL discourages asserting 
precedence since it is presumed for PRL.) 
33: delete “all” 
33: “analysis” -> “analysis,” 
34: delete “the” 
35: “almost” -> “an almost” 
35: “at” -> “of” 



35: “phase space” is two words 
36: “obtained from” -> “measured using” 
37: “the events” -> “events” 
37: “found” -> “with” 
38: “pseudorapdity” 
40: “the background” -> “background” 
42: “has been” -> “is” 
48: “the tracks” -> “tracks” 
49: “smaller” -> “less” 
49: “have rejected” -> “reject” 
49: “if their” -> “with” 
49: delete “was” 
54: “have considered the contribution” -> “consider contributions” 
57: “have calculated” -> “calculate” 
61: “have calculated” -> “calculate” 
65: “implies” -> “corresponds to” 
66: “turns out” -> “is observed” 
67: delete comma 
68: delete comma 
69: “keeping in mind about” -> “noting” 
70: delete comma 
70: “are dependent on the” -> “depends on” (as per Chiara) 
71: “participants” -> “participating nucleons” 
71-73: “for ALICE data for Pb-Pb collisions at root s_NN = 2.76 TeV 
and for Au-Au collisions at root s_NN = 19.6, 62.4, 130, and 200 
GeV [12]” 
73: “sets, and” -> “sets and,” 
74: “data” -> “results” 
75: “makes the connection” -> “relates” 
75: delete comma 
81: “the ones” -> “those” 
83: “increase of” -> “increase of the” 
84: “has been predicted earlier” -> “was predicted” 
84: delete comma 
84: delete “was” 
85: “the hadronization stage of a Quark Gluon Plasma to kinetic 
freeze-out” (agree with Harry) 
87: delete “points” 
87-88: “have fitted” -> “fit” 
88: “a function of the form” -> “the functional form” 
88: delete comma 
88: “represents the” -> “characterizes” 
88: “the rapidity” -> “rapidity” 
89: delete comma 
91: “in terms of” -> “as” 
92: “The results” -> “Results” 
94: delete “that of” 
95: delete comma 
96: “have been” -> “are” 
96: “A clear” -> “An” 
97: “seen” -> “clearly observed” 
100: “so the -> “such an” 
100: “These” -> “The” 
100: “the open” -> “open” 
101: “was” -> “is” 
102: “needs to” -> “must” 
102: “goes as follows” -> “is” 
104: “N+” -> “The quantities N+” 



104: “the experiment” -> “experiment” 
105: “HIJING” -> “the HIJING” 
106: “in” -> “on” 
107: delete “while” 
108: “In order to have a close look at” -> “To investigate” 
109: “have plotted” -> “plot” 
110: “have been” -> “are” 
111: “data points” -> “measurements” 
112: “yields” -> “yield” 
113: delete “phase” 
114: “Thus” -> “Thus,” 
115: “of” -> “on” 
115: delete “clear” 
115: “has been” -> “is” 
116: “observed” -> “clearly observed” 
116: “indicating” -> “consistent with” 
116: “the hadron” -> “a hadron” 
117: “QGP” -> “a QGP” 
118: “the dynamic” -> “dynamic” 
119: “nu observable” -> “observable nu” 
120: “the correlations” -> “correlations” 
124: “the theory” -> “theoretical” 
127: “the increase” -> “an increase” 
 
Fig. 1 caption 
2: “described as”  -> “as a function of” 
3: “The absolute values” -> “Absolute value” 
3: “the Au-Au” -> “measurements for Au-Au” 
4: delete “plotted” 
4: “number” -> “the number” (as Chiara noted) 
 
Fig. 2 caption: 
1: “The dynamical” -> “Net-charge” 
1: delete comma 
2: “bins” -> “classes” 
3: “labeled on the right” -> “provided on the right axis” 
 
Fig. 3 caption 
1: “N_ch” -> “Net-charge fluctuations N_ch” 
1: “points are fitted with a” -> “are fit with the” 
2: delete comma 
2: “seen around” ->  “observed near” 
 
Fig. 4 caption 
1: “The net-charge” -> “Net-charge” 
1: delete comma 
1: delete “shown in the” 
1-2: delete “as a function of the collision centrality” 
3: “the results” -> “results” 
4: “[12,13],” -> “[12,13].” 
 
All	  Done.	  


