Measuring and interpreting charge
dependent anisotropic flow
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Outline:
- Introduction: why it is important (CMW, and beyond)
- Improving the tools (new correlator)

- ‘Background’ (LCC) and its physics
(Blast wave calculations)

- Conclusion. What to expect next?
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CME, CMW, non-perturbative QCD, ...

ViV
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- QCD vacuum, origin of mass (chiral symmetry violation),
physics of quantum anomalies.

- Role of the magnetic (electric) field in the system evolution.

- Detailed study of the system evolution (e.g. two waves of
quark production - S. Pratt, PRC85 (2012) 014904, etc.)

How do we experimentally probe this physics? 15

Tools: different kinds of Balance function - charge dependent /
identified (many-) particle correlations, and BFs moments Ois

centrality 30-40%

This talk is about one of particular approaches to study charge | &
dependent flow as function of event charge asymmetry (in 2 e 1 o
search for the CMW) 10 5 &0 @ i 4 ¥
9_
S35k m T £ " o s Au 200 Gov: 30-40% : +5 é .
> [ o ] & [ o015<p <05Geve ] %— -0.2 ® Q
3'7:" ; 0.1:— — 8 ®
365:— ’ [ ' R ] N -&—- same
= ' o o -0.4 (c) -~ 0opp.
3.6:_ STAR Prelimin: # + : STAR Prelimi : I I I
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Chiral Magnetic Wave

Yannis Burnier,1 Dmitri E. Kharzeev,l’2 Jinfeng Liao,2 and Ho-Ung Yee!

PRL 107, 052303 (2011)

FIG. 1 (color online). Chiral charge density in the plane trans- A
verse to the beam axis. Magnetic field strength eB = m2, life- + . FA+
time of magnetic field 7 = 10 fm, temperature 7 = 165 MeV, vz_ > v2 =

impact parameter b = 3 fm. 2

The main “advantage” of the effect - elliptic
flow dependence on charge asymmetry is
“constant” in sign.

FIG. 2 (color online). Electric charge density in the transverse
plane (background subtracted, see text). Same parameters as
in Fig. 1.
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Chiral Magnetic Wave

Yannis Burnier,1 Dmitri E. Kharzeev,l’2 Jinfeng Liao,2 and Ho-Ung Yee!

PRL 107, 052303 (2011)
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The main “advantage” of the effect - elliptic
flow dependence on charge asymmetry is
“constant” in sign.

FIG. 2 (color online). Electric charge density in the transverse
plane (background subtracted, see text). Same parameters as
in Fig. 1.
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CMW. STAR results (QM2012)
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Figure 1: (Color online) The example of 30-40% Au+Au collisions at 200 GeV [22]. (Left) Pion v»{2} as a function
of observed charge asymmetry. (Right) v, difference between 7~ and n* as a function of charge asymmetry with the
tracking efliciency correction. The errors are statistical only.
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CMW. STAR results (QM2012)
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Figure 1: (Color online) The example of 30-40% Au+Au collisions at 200 GeV [22]. (Left) Pion v»{2} as a function
of observed charge asymmetry. (Right) v, difference between 7~ and n* as a function of charge asymmetry with the
tracking efliciency correction. The errors are statistical only.

A need for detailed predictions (collision energy dependence, dependence on
the size of rapidity window used to calculate charge asymmetry, etc. )
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CMW, further predictions

Masaru Hongo,»%3 * Yuji Hirono,"%3 1 and Tetsufumi Hirano®* arXiv:1309.2823vl
‘Seyed Farid Taghavi(®?* and Urs Achim Wiedemann(?* arXiv:1310.0193v1

Main conclusion - the effect is likely very small

HO-UNG YEE AND YI YIN  PHYSICAL REVIEW C 89, 044909 (2014)
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Magnetic field in HIC

Umut Giirsoy!, Dmitri Kharzeev?? and Krishna Rajagopal®

arXiv:1401.3805v1 [hep-ph] 16 Jan 2014

One of a few recent calculations:
Magnetic field lives relatively long.

-
Some estimates:
Ap ~ (eB)At ~ 0.1 fm™? -1 fm ~ 20 MeV

, 7 [fm] Then, the magnetic field must affect elliptic

flow => charge/PID dependence of va.
Likely, affects at the quark level =>

FIG. 2: Magnetic field B, perpendicular to the reaction plane >

produced by the spectators in a heavy ion collision with im- UQ,u > /UQ’d - vQ,S

pact parameter b = 7 fm at the LHC. The value of e B, at the =>

center of the collision, at n =0 = x_ , is plotted as a function Vo > Vo > Vo A

of 7. The blue curve shows how rapidly By, at n = 0 = z P T — ?

would decay as the spectators recede if there were no medium U — _ = 0

present, i.e. in vacuum with ¢ = 0. The presence of a con- 277T+ 2,m 2,m

ducting medium with ¢ = 0.023 fm~' substantially delays — . 0

the decay of B, (red curve). At very early times before any /U27K b ’UQ’K > 'UQ’K

medium has formed, when the blue curve is well above the red

curve the blue curve is a better approximation. We shall use But “splittina” should d d the ti

the red curve throughout, though, because our calculation is ut 'sp I_ Ing  shou epend on _ ¢ lime

not sensitive to these earliest times. when this or other type of quarks is produced.
(e.g. according to the “two wave” scenario by
S. Pratt)

.

~N
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tion of the impact parameter at LHC energy for three different
lifetimes 73 = 2/13.8 fm (red), 4/13.8 fm (blue), and 6/13.8 fm
(green) from bottom to top. We observe a very different impact

parameter dependence than that at RHIC.
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FIG. 9. (Color online) The numerical results of /7, as a function of the impact parameter at RHIC energy for three different lifetimes
73 = 2 fm (red), 4 fm (blue), and 6 fm (green) from bottom to top (left). The right figure shows the RHIC experiment results as a function of
centrality.
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FIG. 10. (Color online) The numerical results of /¥, as a func- \_ p1(GeV) -/

J

- The response of the system is roughly proportional to v: itself
- Centrality dependence at LHC energies is somewhat different
Anything more specific? How to disentangle from background?
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Background(s) to CMW measurements

A. Bzdak, P. BoZek / Physics Letters B 726 (2013) 239-243

o x10° | : | . |
e Hydro model with LCC 4
Eaf 8 ) Au-Au 200GeV 30-40% :
E o i LCC = local charge conservation.
b 1 | No real explanation of the mechanism
- ! of the effect was provided, but the
Of Y . calculations/results clearly indicates
] ] that LCC plays a significant role (even
0.5} B though in this particular calculations it
L i might underestimate the ‘signal’)
1 _ 4
005 0 0.5

Fig. 4. The charge asymmetry dependence of 7™ and 7~ elliptic flow coefficients
in the hydrodynamic model followed by statistical emission with local charge con-
servation. We obtained r =0.012 +0.004 compared with the preliminary STAR data,
Fexp ~ 0.03.

page 8 Charge dependent anisotropic flow..., QM 2014, Dawrmustadt, May 2014 S.A. Voloshinw
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Background(s) to CMW measurements

A. Bzdak, P. BoZek / Physics Letters B 726 (2013) 239-243

o x10° | : | . |
e Hydro model with LCC 4
Eaf 8 ) Au-Au 200GeV 30-40% :
E o i LCC = local charge conservation.
b 1 | No real explanation of the mechanism
- ! of the effect was provided, but the
Of 3= . calculations/results clearly indicates
] ] that LCC plays a significant role (even
0.5} B though in this particular calculations it
L i might underestimate the ‘signal’)
1 _ 4
005 0 0.5

Fig. 4. The charge asymmetry dependence of 7™ and 7~ elliptic flow coefficients
in the hydrodynamic model followed by statistical emission with local charge con-
servation. We obtained r = 0.0124+0.004 compared with the preliminary STAR data,
Fexp ~ 0.03.

How one could study it in more detail?
How to compare the results to other measurements/experiments?

(Note the dependence of A (charge asymmetry) on tracking efficiency,
A and v2 on the size of the rapidity window, pr cuts, etc.)
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2-particle correlation functions - some definitions

_ldo

Co(x1,22) = p2(x1,22) — p1(21)p2(22) T = 1Y, Py} p1(@) o dzx

Distribution of “correlated pairs”

Ca (21, 22 pt,— (@4, 2-) — py (24, 2-)
Bo(21,22) = &3 72) By, (24,2-) = ’ ’
p1(z1) p+(4)
Distribution of “associated particles” Charged balance function
Co(x1, 22)
Ro(x1,20) =
2(71:72) = (e

“Probability” to find an “associated particle”

B—I-,— (33_|_, L—; \Ijn)

Semi-inclusive (fixed flow angle) balance function. It contains the entire information, but in
general it is a 7-dimensional object ( 1-2 dimensions can be reduced)
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Differential (3-point) correlator

RS

(cos|n(p1 — VUy)] c3) (3) = Ny + N_

({(cosn(61 — W) es5)) = {cosln(n — W) e5) — (cosn(dr — W)]){es): )

<63> 1 -- mean charge of particle “3” under condition
of particle “1” being observed

Double brackets here means cumulant. The latter takes
into account correlations of the particle “1” with
the flow angle as well as with the charge of particle “3".

Not taking this into account would result in the correlator
being a product of v2 times the ratio of the balance
function to a single particle density

This correlator

- is tracking efficiency independent

- allows differential studies

- can be used for direct comparison between different experiments

In the integral form the correlator is “equivalent” to the slope of Avz vs A

In the following we discuss this correlator to estimate LCC effects in the Blast \WWave model

page 10 Charge dependent anisotropic flow..., QM 2014, Doawrmstadt, May 2014 S.A. Voloshin


file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf

Blast wave model

Pt (Ta ¢b) — Pt,max

\

dn

—— o 1+ sgcos[2(¢p — Wa)| + s3cos|3(pp — ¥3)| + ...

doy

r

'max (gbb)

(1 + po cos2(pp — Wa)] + p3 cos[3(pp — ¥3)] + ..

)

)

0.35
0.3
0.25
0.2
0.15
0.1
0.05

L 4
@
o®

—o—V2

—o—v3

L g

W ol oo

~25
P_ GeV/c

T =100 MeV, ptmas = 1.1,
m = 140 MeV,

s5 = 0.10, s3 = 0.06

P2 = 006, P3 = 0.03

No tuning to real data, but flow (very)

approximately corresponds to that in
Pb+Pb collisions at LHC at 30%

centrality.
Later, we also use in our calculations
dN,
ch — 490
dn

The results below are based on
simulation of about 20M “balancing”
pairs
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Charge balance function

T =100 MeV, prmaz = 1.1,
m = 140 MeV,

s9 = 0.10, s3 = 0.06

P2 = 006, P3 = 0.03

No tuning to real data, but flow

approximately corresponds to that
in Pb+Pb collisions at LHC at 30%
centrality.

The results are based on
simulation of about 20M
“balancing” pairs
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- Inclusive (no differentiation with respect to flow angle)
- No account for “two waves of quark production scenario”, etc.
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CME background: “flowing clusters”

The only possible background ~ v2

Voloshin, PRC70 057901 (2004)

One of the candidates: local charge conservation (LCC)
at freeze-out + Radial + Elliptic Flow
Blast wave model:

Schlichting and Pratt, PRC83 014913 (2011)

s N Hori,_Gunji,Hamagaki, Schlichting, arXiv:1208.0603

“Disclaimer”:

- Correlations only between opposite charges
- To be consistent with data must be combined with

(negative) charge independent correlations
(e.g. momentum conservation).
- No event generator exhibits such strong correlations
as predicted by Blast wave model

vV
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LCC in azimuth and (pseudo)rapidity

4 ) 4

Larger radial flow narrows pair distribution in azimuth
as well as in pseudorapidity

page 14 Chawge dependent anisotropic flow..., QM 2014, Dawrmstadt, May 2014 S.A. Voloshin


file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf
file://localhost/Users/voloshin/Desktop/Untitled.xcf

In- and out-of-plane balance functions

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

— cos(2q)1) >0

- cos(2<1>1) <0

B+,- (T11 B ﬂz)

In-plane balance function is narrower than out-of-plane
Note that the two cross each other at about An=0.7
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- Note: crossing zeroat ~An=0.7.
- Depends on prcut (not shown)
- Depends about linearly on vn
- Decrease in magnitude at large An is mostly
due to fall off of the balance function
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- Results shown are only for “balancing” pairs, no combinatorial “dilution” is
applied here
- Note, that some, but not all, decrease of v, is due to change in mean pr
Several correlations are in play here, but one of important is the
correlation between the radial position of the point of “origin” and
separation in pseudorapidity.
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Relation to 3-particle “CME correlator”
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Relation to 3-particle “CME correlator”
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Summary

e Study of charge/pid dependent flow is very important and extremely
interesting (CME/CMW, “waves” of quark production, effect of electric/
magnetic fields)

* A new correlator, allowing for differential studies, is proposed for the
search of CMW (We need theoretical prediction for that!)

* Local charge conservation + (modulated) radial flow = the only “real”
candidate for background (at the moment) for CME/CMW searches.

* With new (including from ALICE) data on identified particle anisotropic
flow, fine “tuning” of the Blast Wave model can be performed, and more
precise estimate of the LCC effects should be possible (but the uncertainty
also has to be accurately estimated)

e Cross-comparison of the results, e.g. “"CMW” vs “CME" correlators, An vs
pT dependence, etc., will provide additional constraints in identifying
mechanisms for the signal/background.
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ALICE flow
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CMW. STAR results
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FIG. 16. (Color online) Charged hadron v, vs. n for 20-70%
centrality collisions, including the FTPC regions. The open circles
are v,{2}, the filled squares are v,{4} and the stars are v,{2} for only
FTPC particles, not using the main TPC particles.

- Alternative explanations? (Bzdak, Bozek arXiv:1303:1139)

- Need for detailed predictions (collision energy dependence, dependence on
the size of rapidity window to calculate charge asymmetry, etc. )
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Correlations wrt fourth harmonic flow plane

Voloshin, Prog.Part.Nucl.Phys. 67 541 (2012)

(c08(Pa 4 @b — 2W3)) = (c0S(Pa — Wa) cos(pp — Wa)) — (sin(¢pa — Wa) sin(dp — W)

Charge independent part: N,
- directed flow fluctuations ' ' ] '
“‘in-plane” vs “out-of-plane”

Charge dependent part:
- contribution from CME
- “flowing cluster” background

_____

positive negative

Directed flow fluctuations relative to the elliptic flow plane

(cos(2¢q + 2¢p — 4W4)) = (cos(2¢, — 2W4) cos(2¢, — 2W4)) — (sin(2¢, — 2W,) sin(2¢, — 2Wy))

Charge independent part:

- Elliptic flow fluctuations
“‘in-phase” vs “out-of-phase’
with 4-th harmonic flow

Charge dependent version:

- NO contribution from CME.
- “flowing cluster” background
(~ v4 instead of ~v2)

positive negative

Elliptic flow fluctuations relative to the quadrangular flow plane
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QM2012: talk by Y. Hori,
poster by J. Mlynarz

Strong positive correlations
between ¥, and ¥4

e W

No indication of significant
contribution from the effect of
local charge conservation

@ radial flow

Requires theoretical modeling
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Radial expansion = 2-part azimuthal correlations

Figures are shown for particles from the same NN collision.
Dilution factor to be applied!

Il - the large values of transverse flow, (average transverse
rapidity squared) <p#> > 0.25, would contradict elliptic flow

measurements (nonflow contribution).
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