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Outline of my talk

1. Brief introduction to the study of fluctuations in NA61/SHINE 

2. Quantities of interest 

3. Study of rapidity/pseudorapidity dependence of fluctuations in p+p 

4. Energy dependence of fluctuations in p+p
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Quantities of interest

1. Intensive quantities

2. Strongly intensive quantities

3. Strongly intensive quantities defined for two separated regions of the phase space

, ΔN = N - 𐨸N 
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Gorenstein M and Gazdzicki M 2011 Phys. Rev. C 84 014904 

Gazdzicki M, Gorenstein M, and Mackowiak-Pawlowska M 2013 Phys. Rev. C 88 024907 

some results were published: NA61/SHINE Collaboration, Eur.Phys.J.C 76 (2016) 11, 635; e-Print: 1510.00163 [hep-ex]

https://inspirehep.net/literature?q=collaboration:NA61/SHINE
https://arxiv.org/abs/1510.00163


Choice of the phase space: in rapidity
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Choice of the phase space: in rapidity

According to https://arxiv.org/pdf/1911.03426.pdf we estimate x as:

the value for the 4pi acceptance was taken from: 
A. Aduszkiewicz et al., [NA61/SHINE Collab.] Eur. Phys. J. C77 no. 10, (2017) 671. 
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https://arxiv.org/pdf/1911.03426.pdf


Choice of the phase space: in rapidity
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*MC pure (EPOS1.99) is calculated in the NA61/SHINE acceptance
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0.0001 0.00002

p+p@158GeV/c 
√s = 17.27 GeV

*MC pure (EPOS1.99) is calculated in the NA61/SHINE acceptance
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Choice of the phase space: in pseudorapidity

*numerator in x is not corrected

The same x definition from https://arxiv.org/pdf/1911.03426.pdf
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https://arxiv.org/pdf/1911.03426.pdf


ηΔ0.5 1 1.5 2 2.5

x

0.1

0.2

0.3

0.4

 = 12.32 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 12.32 GeVsinelastic p+p, 

~0.5ηΔ of centreη
3 3.5 4 4.5 5

x

0.04

0.06

0.08

0.1

0.12

 = 12.32 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 12.32 GeVsinelastic p+p, 

Choice of the phase space: in pseudorapidity
The same x definition from https://arxiv.org/pdf/1911.03426.pdf

11*numerator in x is not corrected

12.32 GeV

https://arxiv.org/pdf/1911.03426.pdf


ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

~0.4ηΔ of centreη
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4

x

0.04

0.05

0.06

0.07

0.08

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

Choice of the phase space: in pseudorapidity
The same x definition from https://arxiv.org/pdf/1911.03426.pdf

~0.45ηΔ of centreη
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4

x

0.04

0.05

0.06

0.07

0.08

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

12*numerator in x is not corrected

8.73 GeV

https://arxiv.org/pdf/1911.03426.pdf


ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

~0.4ηΔ of centreη
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4

x

0.04

0.05

0.06

0.07

0.08

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

Choice of the phase space: in pseudorapidity
The same x definition from https://arxiv.org/pdf/1911.03426.pdf

ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 7.62 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 7.62 GeVsinelastic p+p, 

~0.4ηΔ of centreη
2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4

x

0.04

0.06

0.08

 = 7.62 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 7.62 GeVsinelastic p+p, 

13*numerator in x is not corrected

7.62 GeV

https://arxiv.org/pdf/1911.03426.pdf


ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

~0.4ηΔ of centreη
2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2 4.4

x

0.04

0.05

0.06

0.07

0.08

 = 8.73 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 8.73 GeVsinelastic p+p, 

Choice of the phase space: in pseudorapidity
The same x definition from https://arxiv.org/pdf/1911.03426.pdf

ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 7.62 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 7.62 GeVsinelastic p+p, 

~0.4ηΔ of centreη
2.2 2.4 2.6 2.8 3 3.2 3.4 3.6 3.8 4

x

0.04

0.06

0.08

 = 7.62 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 7.62 GeVsinelastic p+p, 

14

ηΔ0.5 1 1.5 2

x

0

0.1

0.2

0.3

 = 6.27 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 6.27 GeVsinelastic p+p, 

~0.38ηΔ of centreη
2 2.2 2.4 2.6 2.8 3 3.2 3.4 3.6

x

0.04

0.06

0.08

 = 6.27 GeVsinelastic p+p, 

- + h+h
+h
-h

NA61/SHINE internal

 = 6.27 GeVsinelastic p+p, 

*numerator in x is not corrected

6.27 GeV

https://arxiv.org/pdf/1911.03426.pdf


Pseudorapidity dependence vs beam energy
The same x definition from https://arxiv.org/pdf/1911.03426.pdf
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*numerator in x is not corrected

All charged:

https://arxiv.org/pdf/1911.03426.pdf
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*numerator in x is not corrected
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Czopowicz T, Acceptance map: https://edms.cern.ch/document/1549298/1 

Prokhorova, D. for NA61/SHINE Col., KnE Energy, Vol. 3, p 217 (2018) https://doi.org/10.18502/ken.v3i1.1747

https://arxiv.org/pdf/1911.03426.pdf
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17*numerator in x is not corrected

Czopowicz T, Acceptance map: https://edms.cern.ch/document/1549298/1 

Prokhorova, D. for NA61/SHINE Col., KnE Energy, Vol. 3, p 217 (2018) https://doi.org/10.18502/ken.v3i1.1747



all

Choice of the phase space: separated pseudorapidity regions

all all
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Czopowicz T, Acceptance map: https://edms.cern.ch/document/1549298/1 
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Ideas for the future analysis:
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• selection of the intervals with equal multiplicities 
• …
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*MC pure is calculated in the NA61/SHINE acceptance
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