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Emission function of Blast-wave model
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Space anisotropy

@ Space anisotropy is characterized by Fourier series of the fireball radius

R(0) = Ro(1 — az cos(2(6 — 62)) — as cos(3(6 — 65)))

e Parametrisation is different than in Lisa-Retiere work [PRC70, 044907]

10 10
5+ 5|
£ o £ of
> >
-5t -5t
-10 : -10
-10 -5 0 5 10 -10 -5 0 5 10
x [fm]

Higher-order anisotropies in the Blast

Jave Model

16.6.2017



>
o)
O
—
-+
O
m
=
2y
<)
Q
I
2,

n

ek a e S

<<

= e g A

10

-10

- CEEr vl LYy yETITIP

S "SR R e &

10

-10

10

-10

10

-10




Flow anisotropy

e Flow anisotropy is characterized by Fourier series of the transverse rapidity

p(7,0p) = 7po(1 + 2p3 cos(2(0y — 62)) + 2p3 cos(3(0p — 03)))
o 0y is angle perpendicular to fireball surface
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Flow anisotropy
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Momentum spectrum

e Single-particle spectrum can be calculated via

P(pi,d) = —
bt
’ Y2 dptde¢
e Flow anisotropy also influences azimuthally integrated spectrum
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Fourier decomposition of spectrum

e Single-particle spectrum is azimuthally dependent and thus it can be decomposed
into Fourier series

1  d3N

P =

(l—i-ZZvncos (¢ — 9)))

e Each coefficient can be calculated via formula

va(pr) = foz7r P(ps, @) cos(n(¢p — 6,,))de
’ 0" P(pi 9)do

o In an experimental analysis, one effectively takes an average over all possible values of
A = 63 — 05, so we have to add this averaging and integrate over A
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Contour plots of coefficients v

of coefficients vy,

o We can get the same v,, with
different combination of parameters
an and pn,

@ Model parameters are T' = 120
MeV, PO = 0.8, RQ =7 fm, T0 — 10
fm/c, pr = 300 MeV/c

@ There is ambiguity in determination
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HBT radii

e Correlation radii characterize the homogeneity region of the fireball and are given via

equations
R2(K) = (&0 — Bot)?) (K)
R?(K) = <3~U§> (K) o where ~
RY(K) = (& — Bif)?) (K) Ty =y - {zp)
R2(K) = (Zois) (K) — Bo (tis) (K) () (K) = Jd'zf(z)S(x, K)
RY(K) = (&, — Bol) (31 — Bi) ) (K) JdtzS(a, K)
(K)= (2 ) T
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HBT radii for different as
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HBT radii for different p3
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Oscillation amplitudes of HBT radii

e Fourier series of the correlation radii

R} (¢) = Ri30+ Z R} 3, cos(n(¢ — ¢n))

n=1

ag

o To avoid the trivial scaling with Rg, we
divided all amplitudes by the
zeroth-order term

@ The third-order amplitude is mainly set $
by the spatial anisotropy parameter ag
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Oscillation amplitudes of HBT radii

e Fourier series of the correlation radii

R} (¢) = Ri30+ Z R} 3, cos(n(¢ — ¢n))

n=1

ag

o To avoid the trivial scaling with Rg, we
divided all amplitudes by the
zeroth-order term

ag

@ The third-order amplitude is mainly set
by the spatial anisotropy parameter ag
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Qualitative ilustration of data analysis

o After measuring v, and one of the
correlation radii Rin we can combine V3
contour plots and get exact parameters
of both anisotropies a, and p,

2 2
Rs,S /Rs,O

0.03

o We looked at data from PHENIX,
because second order anisotropies have
been analysed in these data, so we fixed
model parameters and determined

coefficients az and ps from measured vs
2 2
and RS73/R870

0.0091 S

-0.03
[STAR] Phys.Rev. C71 (2005) 044906 -0.03 0.0069  0.03

[PHENIX] Phys. Rev. Lett. 107 (2011) 252301 P3
[PHENIX] Phys. Rev. Lett. 112 (2014) 222301
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Qualitative ilustration of data analysis
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Qualitative ilustration of data analysis

e Azimuthal dependence of HBT radii

o Model parameters are p; = 530 MeV,
=78 fm/c, AT =2.59 fm/c,
Ry =11.4 fm, T = 98 MeV, pg = 0.98

o Difference between data and calculations
shows that we can’t use parameters
from one experiment and use them to fit
results from another experiment
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Conclusions

o We extended and generalized Blast-wave model into higher harmonics

There is ambiguity in determination of a,, and p, just from v, or as HBT

e Parameters a,, and p,, can be uniquely determined only by combination of v, and
R?yn measurements

@ Third order anisotropies generate higher-order coefficients v, and Rzn

@ Reference: arXiv:1702.01735v1

-order anisotropies in the Bla e Model 16.6.2017 19 / 19



	anm0: 
	anm1: 
	anm2: 
	anm3: 


