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THESEUS

e Three-fluid hydrodynamics (3FH) was developed to simulate heavy-
lon collisions at moderately relativistic energies.
3 ideals fluids: projectile, target and fireball nucleons

 Particlization is the process of changing from a fluid to a particle
description. It allows to apply experimental cuts to particle
distributions

» Final state hadronic rescattering processes are simulated using the
UrQMD code.
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Exploring QCD phase diagram
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THESEUS EoS and rapidity distributions

3 different equations
of state:

purely hadronic, 1°
order phase
transition (2-phase )
EoS with
deconfinement and
crossover EoS with
deconfinement

Will we see the
difference after CBM
acceptance cuts?
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dN/dy

Rapidity distribution of THESEUS output

THESEUS, 10 AGeV, b=2fm, proton

6000—

4000—

2000—

—hadron gas N
- 1st oder phase transition
crossover

-2 -1 0 1 2 3
y-ybe.am’ CM

d B

L J
-




CBM setup

CBM is fixed target experiment with a polar angle acceptance between
2.5° — 25°
Energy range: 2-10 AgeV at SIS100 for AuAu collisions
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Effect of CBM acceptance cuts
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Rapidity distribution for hadron gas

before and after CBRM

hadron gas, 10 AGeV, b=2fm, proton
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Rapidity distribution for crossover
before and after CBM

crossover, 10 AGeV, b=2fm, proton
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Rapidity distribution for 1*" order pht
before and after CBM

1st order phase transition, 10 AGeV, b=2fm, proton
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Rapidity distribution for different EoS at

10 AGeV after CBM
THESEUS + CBM, 10 AGeV, b=2fm, proton
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Rapidity distribution for different EoS at

8 AGeV after CBM
THESEUS+CBM, 8 AGeV, b=2fm, proton
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Rapidity distribution for different EoS at

4 AGeV after CBM
THESEUS+CBM, 4 AGeV, b=2fm, proton
>
S, B -=hadron gas
e - 1st oder pht
© 6000 crossover
4000
2000—
0_ L |
-3 2 1 0
- p

THESEUS for CBM, Elena Volkova = _ I



Quantitative analysis of rapidity
distributions

Rapidity distribution can be analyzed 1 52-phase EoS, b=2fm

quantitatively by looking at the curvature at
mid-rapidity for different energies.

g (y?) d3N) /(y dN)
y = -y cm
" dy?J Y=Ycm dy Y=Yem

THESEUS, 1st order pht, proton rapidity, 10 AGeV

i 2345678910111
6000 VSNN [GeV]

crossover EoS, b =2 fm

15[ = === THESEUS
— — + THESEUS w/o UrQMD
10} ——— 3FH

—=— EB866, E895, E917

O —&— NA49, Pb+Pb |

dN/dy

4000—

2000—

- A .q 2345678 910111

THESEUS for CBM, Elena Volkova '__‘/S_w [GeV]




Conclusions

» Features of different EoS are (partly) presented in this talk;

 Rapidity distributions allows in principle to distinguish 1° order
phase transition EoS and crossover with gas EoS;

» This features are preserved to some extend also with CBM
acceptance cuts.

* The midrapidity shape can be measured by its «curvaturey;

e Energy scan for the curvature C, of the net proton rapidity
distribution is observable for differentiation E0S. («event simulation

based on three-fluid hydrodynamics for collisions at energies available at the NICA and at the FAIR»
P.Batyuk, D.Blaschke,Yu. B.lvanov, lu.Karpenko)
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Y = % In(E+pz/E-pz)

o=(5),., /s
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Rapidity evolution with energy

THESEUS, b=2fm, 1st oder pht, p

THESEUS, b=6fm, 1st order pht, p

F >
L o C
5000— % 3000(—
4000 2500
L 20001
3000(— F
- 1500~
2000 :
~ — 8 AGeV 1000? — 8 AGeV
[ —— 10 AGeV 7 — 10 AGeV
B — 15 AGeV [~ — 15 AGeV
1000 — 20 AGeV 500 20 AGeV
- 30 AGeV = 30 AGeV
- —— 70 AGeV : iy 70 AGeV
- [ I B Sl L. P I IR B
%3 ) - 0 1 2 3 % 2 =
y,CM
THESEUS, b=6fm, crossover, p
= % =
5000,_ > r
L © 3000~
4000— 2500(—
3000/ 2000(—
N 1500[—
2000(— C
r — 8AGeV 1000 —8AGeV [
C — 10 AGeV C — 10 AGeV L ‘
1000|— —15AGev Y r — 15AGeV
L 20 AGeV 500 —— 20 AGeV
- 30 AGeV L = 30 AGeV
- 70 AGeV r 70 AGeV Lo
[ ; [ I R n L Ll i
3 22 = 0 1 2 3 % 1 2 3
y, CM y, CM

dN/dy

dN/dy

THESEUS, b=11fm, 1st order pht, p

1200

1000

800

600

400

200

‘\I\llll‘l\l‘\l\l\ll‘l\ll

(L)O

THESEUS, b=11fm, crossover, p

1200

1000

800

600

400

200

(L,O




	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17

