
07/08/2011 

Dear Chiara, Harry and Kenneth, 

Please find attached the first version of the paper draft on the charge fluctuations. 

The current version (v2.0) is a product of the analysis of the 2010 Pb-Pb sample performed mainly by Satya. 

The results have been discussed in many occasions (ebye meetings, PWG2 & Physics Forums) and have also been 
presented at QM2011 by Satya. 

Comments, suggestions and criticism are more than welcome, in whichever order you like! 

Please note that we need to work a bit on the plots (somehow stat. + syst. uncertainties are not properly 
shown/disentangled) but for this we will work in parallel. 

Best regards, 

Panos for the PAs 

Harry	  

Dear Panos and all, 

 

  Congratulations to the nice draft! 

  Before I come to details in the text, let me raise a few more general 

  issues to the analysis and the representation of the results: 

 

 - I am rather unhappy with the representation in terms of "Centrality Percentile" 

   as it is a quantity which has no obvious physics meaning (unlike N_part or 

  dNch/deta). I am also unhappy because most central is on the left.. 

 

  - Instead of Fig.1 I propose to plot -nu_dyn (to make it positive) vs Npart on  

    logarithmic y-scale and check whether it is consistent with 1/Npart scaling 

    (as shown by STAR in their Fig. 3b in PRC79 (2009) 024906). Actually 

    STAR result could be shown here as well for comparison. 

 

  - I like Fig.2 but for clarity I propose to plot nu(Delta_eta)/nu(Delta_eta =1). 

    It would be nice to see a change here with centrality (we dont have pp?) 

    and also a comparison to STAR AuAu (central) at 200 GeV. 

 

  - after looking at the draft and a few more older papers I realized that the 

    definition of Deta_eta is not the same. If I understand correctly, your definition 

    means the width of the interval |eta1-eta2|, with eta1 = -eta2. In the STAR paper 



    PRC79 (2009) 024906, Delta_eta gives the absolute value of the rapidity  

   boundaries, i.e. |eta| < Delta_eta. For example, in your case Delta_eta =1 

   means -0.5 < eta < 0.5, in the STAR case it means -1 < eta < 1. Please 

   correct me if I am wrong. 

  - You are not performing a correction for global charge conservation.This correction 

   should be much smaller in the LHC case (-4/Nch) but it is important when different 

   energies are compared. At least there should be a comment why this is not considered. 

   I think the inclusion of a charge conservation correction could change the conclusions 

   from Fig 2 drastically. 

  - The discussion on systematic errors needs more details. The magnitude of the different 

    contributions under consideration must be mentioned, and also how they are estimated. 

  - I feel somewhat uneasy about the "diffusion" story. First of all a smooth increase is very 

    likely because the quantity in Fig.4 contains the prefactor Nch(Delta_eta)/Nch(Delta_eta=1) 

    which vanishes at zero and rises trivially with Delta_eta. I think this does not give strong 

    support for the diffusion picture.  

    In the Gavin paper they assume that the multiplicity distribution dNch/deta is flat 

    so that any deviation from linear can be attributed to nu_dyn (although I dont understand why 

    this multiplication was done in the first place...) In our case, dNch/deta is a non-trivial function 

    of eta and therefore the shape of the data in Fig4 contains that function. I see no argument why 

    the shape of dN/deta should be contained in the errf parametrization. 

    Also, I assume that Nch in our draft is the raw number of tracks in the rapidity interval (it is not  

   explained what Nch exactly is) and is therefore affected also by the eta-dependent acceptance  

   and efficiency. 

  Moreover, in the summary of the Gavin paper it is mentioned that "Phenomenological conclusions 

  require a more realistic model, to be developed elsewhere." 

  Therefore I would not stress this point too much. I think one could mention that an analysis of our data  

  in the spirit of the Gavin paper would lead to an extrapolated nu which is ~10% smaller than the actual 

  value for Delta_eta = 1.6 but I would not show the points in Fig.5 and actually I would also not show Fig.4. 

Regards, Harry 

Chiara Zampoli  

Ciao Panos and all,  

 

Nice paper. Please, find below my comments. A general remark, which is more "style-like" is that you always use "we 
observe", "we measure", and so on. I personally prefer impersonal forms like "One can observe", "it was measured" and 



so on. But it is obviously a matter of taste. One more thing: do you think it would be useful to have a table summarizing 
the contributions of the various systematics? 

 

I will read again the paper, and let you know if something else come to my mind. 

 

Let me know in case something is not clear. 

 

Best Regards, 

 

Chiara 

 

 

 

- abstract 

- line 4: dependence of fluctuations --> dependence of the fluctuations 

- line 4: rapdity: typo 

 

- paper (still to be divided into sections, I see): 

- line 3: is to explore as many... heavy-ion collisions --> is to explore high energy heavy-ion collisions as many in terms 
of those signals that could prove the formation of the Quark... state of quarks and gluons. 

- line 4: in th eliterature: remove "the" 

- line 5: ...net-charge is considered --> ...net-charge are considered 

- line 8: ..net-charge depends --> net-charge depend 

- line 8-9: The QGP phase, having... --> A QGP phase during the evolution of the system, having.. 

- line 14: net-charge with Q = N+ - N- and Nch --> net-charge Q with Q = N+ - N-, and Nch (please, note the comma 
also) 

- line 16: (pt) and pseudo-rapidity --> (pt) and pseudo-rapidity (eta) (for consistency with pt - obviously, you should use 
the greek symbol :)) 

- line 18: for QGP state compared to HG --> for a QGP state compared to a HG 

- line 19: different estimate --> different estimate for the QGP 

- line 23: such as, final --> remove the comma 

- equation: the subscript should be in parenthesis either always or never (see, for example, the next line)  

- line 38: A removal of background... offline --> the background events were removed offline using the VZERO... 

- Fig 1: caption: for two different delta(eta) and lower --> for two different delta(eta). The lower.. 

- line 41 and following: in the previous paragraphs you were using the past tense. Now you switch to present tense. 
Maybe you should consider to you either one or the other form. 



- line 42: most central collisions, where... efficient -->  most central collisions (where... efficient) - parenthesis instead of 
commas 

- line 44: for making narrow --> to obtain (or a better verb) 

- line 46: and a chi2 --> with a chi2 

- line 49: using combined --> using the combined 

- line 49: ITS and TPC where... --> ITS and TPC. In this case,  

- line 52: uncertainly --> uncertainty 

- line 52: following were considered --> following sources were considered 

- line 53: (b) the effect --> (b) effect 

- line 54: cuts of the tracks --> cuts on the tracks 

- line 58: negatively --> negative (or change the for for positive) 

- line 59: with the pt range of --> in the pt range between 

- Fig 3: capition: fluctuation --> fluctuations 

- line 66: magnitudes --> magnitude 

- line 67: Eq.. 2 --> Eq. 2 (one dot) 

- line 72: combining with ALICE data --> combined with the ALICE data 

- line 73 from [43] --> check, I think you have a double blank space 

- line 76: by combining --> using 

- line 80: within the delta(eta) and pt --> within the same delta(eta) and pt 

- line 82: gives corresponding --> gives the corresponding 

- line 83: in the three --> in all the three 

- Fig 4, caption: as function --> as a function 

- line 84, 89: examples of usage of "We examine"/"We fit" that I would change in something like "The nature... was 
examined..."/"The data were fitted..." but you should then do it everywhere 

- line 86: predicted [9,10] earlier --> predicted earlier [9,10]  

- line 90: diffusion parameter with... --> diffusion parameter. The value sigma_f = ... was obtained from the fits 

- line 100: effects into account --> effects such as... into account 

- line 100: Thus from our estimation --> Thus, from our estimation (comma) 

- line 100: upper limit.. fluctuation --> upper limit on the value of the fluctuations (plural) 

- line 102: our result is --> our results are 

- line 102: Since the fluctuation normally should .. --> Since the fluctuations should normally.. (plural, and change the 
order of the words) 

- line 106: by using --> using 

- line 108: fluctuations, going from --> fluctuations going from (no comma) 

- line 109: delta(eta) window --> remove "window" 



- line 110: We consider... most central collisions. --> The value of D at saturation which may give a direct handle... 
system is close to 2 for the most central collisions (put together the two sentences, remove something) 

- line 112: predicted values --> predictions 

- line 113: for QGP and below that of HG --> for the QGP and below that of a HG 

- line 114: fluctuations normally should grow in going from the creation..  --> fluctuations should normally grow in going 
from the QGP formation.. 

Chira to Harry 

Hi Harald,  

 

 

On Aug 9, 2011, at 1:55 PM, Harald Appelshaeuser wrote: 

 
 

 

Dear Panos and all, 

 

  Congratulations to the nice draft! 

  Before I come to details in the text, let me raise a few more general 

  issues to the analysis and the representation of the results: 

 

 - I am rather unhappy with the representation in terms of "Centrality Percentile" 

   as it is a quantity which has no obvious physics meaning (unlike N_part or 

  dNch/deta). I am also unhappy because most central is on the left.. 

 

 

I think that in percentiles it is ok. But maybe it is true that more central collisions should go to the right.  

 
 

  - Instead of Fig.1 I propose to plot -nu_dyn (to make it positive) vs Npart on  

    logarithmic y-scale and check whether it is consistent with 1/Npart scaling 

    (as shown by STAR in their Fig. 3b in PRC79 (2009) 024906). Actually 

    STAR result could be shown here as well for comparison. 

 

  - I like Fig.2 but for clarity I propose to plot nu(Delta_eta)/nu(Delta_eta =1). 

    It would be nice to see a change here with centrality (we dont have pp?) 



    and also a comparison to STAR AuAu (central) at 200 GeV. 

 

  - after looking at the draft and a few more older papers I realized that the 

    definition of Deta_eta is not the same. If I understand correctly, your definition 

    means the width of the interval |eta1-eta2|, with eta1 = -eta2. In the STAR paper 

    PRC79 (2009) 024906, Delta_eta gives the absolute value of the rapidity  

   boundaries, i.e. |eta| < Delta_eta. For example, in your case Delta_eta =1 

   means -0.5 < eta < 0.5, in the STAR case it means -1 < eta < 1. Please 

   correct me if I am wrong. 

 

I understood as you are explaining. I was also a bit confused at the beginning, also because the justification for the vtx cut 
is given in terms of |eta| < 0.8. 

 
 

 

  - You are not performing a correction for global charge conservation.This correction 

   should be much smaller in the LHC case (-4/Nch) but it is important when different 

   energies are compared. At least there should be a comment why this is not considered. 

   I think the inclusion of a charge conservation correction could change the conclusions 

   from Fig 2 drastically. 

 

  - The discussion on systematic errors needs more details. The magnitude of the different 

    contributions under consideration must be mentioned, and also how they are estimated. 

Here I agree, as you might have seen from my mail.  

Cheers, 

Chiara 

Tapan	  

Dear Harry, 
 
Thank you very much for the detailed reading and comments. Let me go over some of the questions/suggestions. 
 
---------------------------------------- 

 - I am rather unhappy with the representation in terms of "Centrality Percentile" 
  as it is a quantity which has no obvious physics meaning (unlike N_part or 
 dNch/deta). I am also unhappy because most central is on the left.. 

---- 
 
We used "Centrality percentile" representation as we thought it is going to be a standard way for ALICE to representing 



centrality. 
If not, we can always use N_{part}. I was also not happy to see most central on the left side. It looked better on the right 
side - 
as it represented from peripheral to central. This can certainly be done as we have the figures already. We will discuss 
within the PC and 
get to the next step. 
 
---------------------------------------- 

 - Instead of Fig.1 I propose to plot -nu_dyn (to make it positive) vs Npart on 
   logarithmic y-scale and check whether it is consistent with 1/Npart scaling 
   (as shown by STAR in their Fig. 3b in PRC79 (2009) 024906). Actually 
   STAR result could be shown here as well for comparison. 

---- 
 
Fig 1.1 (top) is similar to STAR paper Fig 1.1, except plotting vs. Npart. Once we plot nu_dyn 
as a function of n_{part}, the results can be comparable. We have checked with Npart scaling, 
it scales with Npart. 
We have compared the STAR results in Fig. 3 only, by scaling to dN/deta. 
 
---------------------------------------- 

 - I like Fig.2 but for clarity I propose to plot nu(Delta_eta)/nu(Delta_eta =1). 
   It would be nice to see a change here with centrality (we dont have pp?) 
   and also a comparison to STAR AuAu (central) at 200 GeV. 

---- 
 
By Fig. 2 you probably mean Fig 1, bottom part. 
We wanted to show nu_dyn as a function of Delta_eta, the ratio can be shown as well as you 
proposed. One can derive nu_dyn from the ratio, if one wants. 
 
 
------------------------------------------ 

 - after looking at the draft and a few more older papers I realized that the 
   definition of Deta_eta is not the same. If I understand correctly, your definition 
   means the width of the interval |eta1-eta2|, with eta1 = -eta2. In the STAR paper 
   PRC79 (2009) 024906, Delta_eta gives the absolute value of the rapidity 
  boundaries, i.e. |eta| < Delta_eta. For example, in your case Delta_eta =1 
  means -0.5 < eta < 0.5, in the STAR case it means -1 < eta < 1. Please 
  correct me if I am wrong. 

---- 
 
The normal definition of Delta_eta = eta2 - eta1, which we use. 
In our case (as you wrote) Delta_eta = 1 is from -0.5 < eta < 0.5. This way   Delat_eta = 0.5 - (-0.5) = 1. 
May be we should mention in the paper explicitly. 
 
This is used in theory papers which we refer to: for example: 
Shuyryak and Stephanov: PRC 63, 064903 and also 
M. Aziz and Gavin: PRC 70, 034905. 
 
You are right about the STAR paper. You see i in Fig. 1 and Fig. 3 of STAR paper,  |η| < 0.5 i sclearly mentioned, so we 
can make the comparisons directly. 
Only Fig 4 is different. 
 
 
------------------------------------------ 

 - You are not performing a correction for global charge conservation.This correction 
  should be much smaller in the LHC case (-4/Nch) but it is important when different 



  energies are compared. At least there should be a comment why this is not considered. 
  I think the inclusion of a charge conservation correction could change the conclusions 
  from Fig 2 drastically. 

---- 
 
We can do that and make a plot similar to Fig. 2 of STAR paper. Our number will be close to 
STAR AuAu - may be a bit low. We will make it to see what we get. 
 
Conclusions from Fig. 3 are based on scaling for dN/dEta which is done in STAR Fig. 3 (top) figure. 
We have added the ALICE points and made a compariion in the inset. 
 
--------------------------------------- 

 - The discussion on systematic errors needs more details. The magnitude of the different 
   contributions under consideration must be mentioned, and also how they are estimated. 

---- 
 
We will do it. We are making a table containing statistical and systematic errors. We will add 
some more text in these lines. 
 
 
--------------------------------------- 

 - I feel somewhat uneasy about the "diffusion" story. First of all a smooth increase is very 
   likely because the quantity in Fig.4 contains the prefactor Nch(Delta_eta)/Nch(Delta_eta=1) 
   which vanishes at zero and rises trivially with Delta_eta. I think this does not give strong 
   support for the diffusion picture. 

----- 
 
The trivial rise of Delta_eta which you pointed to is similar to trivial decrease of fluctuation 
by increasing Delta_eta. That means, if I decrease Delta_eta more and more the fluctuation will go 
down. Then where do we stop? is there a limit to it? 
Looking at the data points in Fig. 4, we clearly see a trend towards saturation, the value of the 
ratio stabilizing. This is the point we would like to make: that the fluctuation stabilizes in increasing 
Delta_eta. 
 
Now whether this is related to diffusion is another question. We have related to diffusion as it is 
discussed in the literature (by Shuryak/Stephanov and Aziz/Gavin) in the two papers whose referenes are 
given above. The curve also fits well to a diffusion equation. 
 
------------------------------ 

   In the Gavin paper they assume that the multiplicity distribution dNch/deta is flat 
   so that any deviation from linear can be attributed to nu_dyn (although I dont understand why 
   this multiplication was done in the first place...) In our case, dNch/deta is a non-trivial function 
   of eta and therefore the shape of the data in Fig4 contains that function. I see no argument why 
   the shape of dN/deta should be contained in the errf parametrization. 
   Also, I assume that Nch in our draft is the raw number of tracks in the rapidity interval (it is not 
  explained what Nch exactly is) and is therefore affected also by the eta-dependent acceptance 
  and efficiency. 

-- 
 
Nch in our draft is the raw number of tracks as defined below eqn (1). It is the same tracks for which nu_dyn is 
calculated. Whatever eta dependent acceptance and efficiency is there - it is present for the nu_dyn as well as Nch. 
Within the range considered here, the dNch/deta will be more or less flat. If we go to higher rapidity, then the 
situation will be different. 
------------------------------- 

 
 Moreover, in the summary of the Gavin paper it is mentioned that "Phenomenological conclusions 



 require a more realistic model, to be developed elsewhere." 
 Therefore I would not stress this point too much. I think one could mention that an analysis of our data 
 in the spirit of the Gavin paper would lead to an extrapolated nu which is ~10% smaller than the actual 
 value for Delta_eta = 1.6 but I would not show the points in Fig.5 and actually I would also not show Fig.4. 

---- 
 
Both Aziz/Gavin and Stephanov/Shuryak papers come to similar conclusions about the ratio of Nch*nu_dyn as a function 
of Delta_eta, 
based on diffusion equation. 
 
For our case: we make the ratio of Nch*nu_dyn in Fig. 4 to see where the fluctuation stabilizes. That is the purpose of 
Fig. 4 and 
extrapolated data points in Fig. 5. If we see Nch*nu_dyn in Fig. 5 for Delta_eta=1 and then Delta_eta = 1.6, then we have 
the same question, if 
we increase the value of Delta_eta then does the value go much lower, and towards the QGP value? The answer is given 
by the extrapolated 
value:     that even if we increase Delta_eta to a higher value, there may be stabilization at the extrapolated value. This is 
the message purely 
from experimental data - without invoking any model or any theory. For this, both Figs. 4 and 5 are essential. 
 
The reference to diffusion is coincidental as they give similar shape as in Fig. 4. 
We could reduce the correspondence to diffusion part and state the experimental facts in more detail. 
 
Thanks again. 
 
With regards, 
Tapan 

Ciao Chiara, 
 
Thank you for your careful reading of the manuscript and comments thereafter. We will certainly take care of the 
comments. 
 
------------------- 

Nice paper. Please, find below my comments. A general remark, which is more "style-like" is that you always use "we 
observe", "we measure", and so on. I personally prefer impersonal forms like "One can observe", "it was measured" and 
so on. But it is obviously a matter of taste. 

---- 
 
We debated between the two formats, and at some point we had two different versions. 
Finally we chose the present one, as per some of the published ALICE papers. Let us keep it as such and make it 
consistent. 
 
 
--------------------- 

 One more thing: do you think it would be useful to have a table summarizing the contributions of the various 
systematics? 

---- 
 
The table is being prepared and available soon. Satyajit is on vacation for one week. We will get it ready after that. 
 
------------------- 
 
We will go through your comments and take care of those. 
 
Thanks again. 
With best regards, 
Tapan	  



Harry	  

Dear Tapan, 

 
 ---------------------------------------- 
> - I am rather unhappy with the representation in terms of "Centrality Percentile" 
>   as it is a quantity which has no obvious physics meaning (unlike N_part or 
>  dNch/deta). I am also unhappy because most central is on the left.. 
> ---- 
> 
> We used "Centrality percentile" representation as we thought it is going to be a standard way for ALICE to representing 
centrality. 
> If not, we can always use N_{part}. I was also not happy to see most central on the left side. It looked better on the 
right side - 
> as it represented from peripheral to central. This can certainly be done as we have the figures already. We will discuss 
within the PC and 
> get to the next step. 
> 

 My main point is that "Percentile" is not a "quantity" in the sense of having quantitative 
 information. I propose Npart because I can judge whether there is some quantitative 
 scaling, and with what exponent. Another possibility is to express centrality by dnch/deta, 
 but I find Npart more interesting because STAR had reported scaling there. I think there 
 is no "standard way" to present centrality dependence, it depends on what you want to 
 show. All I can see in "percentile" is that it goes down monotonically, thats all. 

 
 
> ---------------------------------------- 
>  - Instead of Fig.1 I propose to plot -nu_dyn (to make it positive) vs Npart on 
>    logarithmic y-scale and check whether it is consistent with 1/Npart scaling 
>    (as shown by STAR in their Fig. 3b in PRC79 (2009) 024906). Actually 
>    STAR result could be shown here as well for comparison. 
> ---- 
> 
> Fig 1.1 (top) is similar to STAR paper Fig 1.1, except plotting vs. Npart. Once we plot nu_dyn 
> as a function of n_{part}, the results can be comparable. We have checked with Npart scaling, 
> it scales with Npart. 
> We have compared the STAR results in Fig. 3 only, by scaling to dN/deta. 
> 
> ---------------------------------------- 
>  - I like Fig.2 but for clarity I propose to plot nu(Delta_eta)/nu(Delta_eta =1). 
>    It would be nice to see a change here with centrality (we dont have pp?) 
>    and also a comparison to STAR AuAu (central) at 200 GeV. 
> ---- 
> 
> By Fig. 2 you probably mean Fig 1, bottom part. 
> We wanted to show nu_dyn as a function of Delta_eta, the ratio can be shown as well as you 
> proposed. One can derive nu_dyn from the ratio, if one wants. 

 STAR Fig.4a is interesting because it shows that the delta_eta dependence changes with system 
 size and beam energy. I cannot judge about the system size (centrality) depenence in the present 
 Figure 1b. The central data appear very flat but in fact they are steeper than the peripheral data 
 (in terms of relative change)! Therefore my proposal. It would also be nice to see how it compares 
 to STAR. The nice thing about the relative representation as I proposed is that arguments about 
 global charge conservation drop out in the ratio. It would be interesting to see the "narrowing" 
 of the correlation! 

 
 
> 



> 
> ------------------------------------------ 
>  - after looking at the draft and a few more older papers I realized that the 
>    definition of Deta_eta is not the same. If I understand correctly, your definition 
>    means the width of the interval |eta1-eta2|, with eta1 = -eta2. In the STAR paper 
>    PRC79 (2009) 024906, Delta_eta gives the absolute value of the rapidity 
>   boundaries, i.e. |eta| < Delta_eta. For example, in your case Delta_eta =1 
>   means -0.5 < eta < 0.5, in the STAR case it means -1 < eta < 1. Please 
>   correct me if I am wrong. 
> ---- 
> 
> The normal definition of Delta_eta = eta2 - eta1, which we use. 
> In our case (as you wrote) Delta_eta = 1 is from -0.5 < eta < 0.5. This way   Delat_eta = 0.5 - (-0.5) = 1. 
> May be we should mention in the paper explicitly. 
> 

 I also prefer your definition but it would be better to state it explicitly. Just to avoid confusion with 
 STAR data (it confused me). 

 But you relate the quantity D to Nch*nu. nu is supposed to be "robust", i.e. does not depend on reconstruction 
 efficiency. This is probably correct, at least within some limits. But if Nch is the raw number, you result for D 
 depends strongly (linearly) on efficiency. If your efficiency is 65% (typical value) and you correct Nch for that 
 then you are right on the QGP value! Is that what I should conclude? 
 
 I agree with your argument stating that if there is some kind of saturation, this poses some limit. 
 But can I see that not in a Figure like 4a from STAR? I would expect that saturation should be present 
 in nu_dyn. My concern is that the saturation might be imposed by the multiplication by Nch. Can we 
 see the plot N_ch(Delta_eta)/N_ch(Delta_eta=1)? 
 
Regards, Harry 

Read 

Dear	  Charge	  Fluctuations	  PC:	  
	  
Congratulations	  on	  this	  fine	  paper	  draft.	  	  	  Here	  are	  my	  initial	  comments	  (using	  the	  single	  
column	  draft	  line	  numbering)	  which	  I	  hope	  will	  help:	  
	  
Although	  I	  probably	  wouldn't	  have	  said	  anything,	  since	  the	  subject	  has	  been	  brought	  up	  and	  
discussed,	  the	  active	  voice	  ("we	  measure")	  is	  encouraged	  where	  appropriate	  by	  major	  scientific	  
journal	  style	  guides	  (Nature,	  Science,	  ….).	  
	  
http://www.nature.com/authors/author_resources/how_write.html	  
	  
http://www.sciencemag.org/site/feature/contribinfo/prep/res/style.xhtml	  
	  
http://www.biomedicaleditor.com/active-‐voice.html	  
	  
There	  are	  numerous	  places	  in	  this	  very	  paper	  where	  nevertheless	  the	  passive	  voice	  is	  used	  
acceptably,	  but	  I	  suggest	  we	  at	  least	  change	  these	  lines	  to	  active	  as	  follows:	  
	  
Last	  line	  of	  abstract:	  	  We	  compare	  …	  
	  
Line	  59:	  Figure	  1	  (upper)	  shows	  …	  
	  
Line	  64:	  The	  distributions	  exhibit	  a	  clear	  trend	  as	  a	  function	  of	  centrality	  …	  
	  



Line	  92:	  	  Somebody	  et	  al	  [21]	  suggest	  that	  ….	  
	  
Yes,	  a	  table	  of	  contributions	  to	  the	  systematic	  error	  should	  be	  included,	  as	  is	  indeed	  already	  
planned.	  
	  
“Most	  central”	  should	  be	  on	  the	  right	  side	  of	  plots	  but	  I	  suspect	  we	  will	  be	  switching	  to	  Npart	  
for	  which	  this	  was	  never	  an	  issue.	  	  If	  we	  confined	  a	  plot	  to	  one	  collision	  system	  (Pb-‐Pb),	  we	  
might	  reasonably	  differ	  as	  to	  whether	  “centrality	  percentile”	  is	  preferable	  to	  N_part,	  what	  is	  
standard,	  what	  is	  fundamental,	  etc.	  	  However,	  the	  case	  is	  decided	  against	  “centrality	  percentile”	  
because	  both	  we	  (Fig.	  2)	  and	  our	  most	  discussed	  and	  comprehensive	  reference	  (our	  Ref.	  14,	  
STAR	  2009)	  include	  multiple	  colliding	  systems	  on	  the	  same	  plot,	  and	  because	  we	  would	  benefit	  
by	  including	  comparison	  with	  STAR	  in	  Fig.	  1.	  
	  
As	  a	  second	  order	  correction	  to	  that	  comment,	  the	  horizontal	  axis	  would	  probably	  then	  be	  
Npart	  typically,	  but	  in	  the	  specific	  case	  of	  our	  Fig.	  2,	  note	  that	  STAR	  (Ref.	  14,	  Fig.	  3	  a	  and	  b)	  
plots	  versus	  dN/deta	  (when	  the	  vertical	  axis	  contains	  a	  factor	  dN/deta)	  and	  versus	  Npart	  
(when	  the	  vertical	  axis	  contains	  a	  factor	  Npart).	  
	  
Concerning	  diffusion,	  I	  think	  things	  are	  inconclusive/speculative/but-‐interesting	  and	  we	  need	  
to	  use	  cautious	  language	  (as	  is	  indeed	  mostly	  done).	  	  We	  should	  indicate	  that	  we	  are	  
comparing/testing	  predictions	  (Refs.	  9	  and	  10),	  the	  results	  are	  inconclusive	  but	  perhaps	  
suggestive,	  and	  we	  should	  use	  weaker	  language	  than	  our	  conclusion	  in	  line	  109.	  	  For	  instance,	  
Line	  109	  should	  read	  “We	  compare	  our	  measurements	  of	  charge	  fluctuations	  as	  a	  function	  of	  
the	  delta	  eta	  window	  with	  predicted	  diffusion	  effects.”	  
	  
Hope	  this	  helps.	  
	  
Ken 

	  

	  


