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The BudaLund fluid model

e Observables

Ni(p)=| d“xS(x, p)
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The BudaLund fluid model

* A general form

S(x,p)d’x= f(x,p)p,dc”(x)

* With probability distribution for fluids

d H
S(x, pyd'x=° e

(27) exp/p”uﬂ(x) H (x)\ - S

T T(),
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The BudaLund fluid model

e Buda-Lund solutions of the 5 differential fluid
equations:

do(x)=u(x)H()d" x
u(x) =(y,smhp sinhzn ,sinhz )

HOX)
I'(x) 1,

L _ 1, -\, =T)(@-2)
T(x)y 7.\ 7T T 2A7
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The BudaLund fluid model

* Where (in case of axial symmetry):

H(T) B | - exp( (T—To)zj

(27AT*) 2AT?
2
= b I (77 — Vo )2
2R 277
. U )r
Slnh(nt) — </ i> t (:H ¢ Ty oH. :transverse Hubble constant,

R
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The BudaLund fluid model

e Final form of Invariant Momentum Distribution:

p-u(x) - u(X)j
T (x)

_ 8
N(p) = (27) EVC exp(

E = m, cos h(n7)
) AT

I7 — 277«-(3/2) Epar Etr
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BudalLund old fits to old SPS Pb+PPb

A. Ster, T.Csorgo, B. Lorstad
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budal.und fits to

Budalund hydro fits to 130 AGeV Au+Au Budalund hydro fits to 130 AGeV Au+Au
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budal.und fits to Au+AuU

BudalLund v1.5 fits to 200 AGeV Au+Au Budalund v1.5 fits to 200 AGeV Au+Au
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Budal.und fits to old NA49 data

BudaLund hydro fits to 158 AGeV Pb+Pb Bugalund iy d58acel Foerh
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BudalL.und fits to recent NA49 data

Budalund hydro and NA49 Pb+Pb at 158 AGeV Budalund hydro and NA49 Pb+Pb at 158 AGeV
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BudalL.und fits to recent NA49 data

Budalund hydro and NA49 Pb+Pb at 80 AGeV Budalund hydro and NA49 Pb+Pb at 80 AGeV
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BudalL.und fits to recent NA49 data

BudalLund hydro and NA49 Pb+Pb at 40 AGeV BudalLund hydro and NA49 Pb+Pb at 40 AGeV
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BudalL.und fits to recent NA49 data

BudalLund hydro and NA49 Pb+Pb at 30 AGeV BudalLund hydro and NA49 Pb+Pb at 30 AGeV
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BudalL.und fits to recent NA49 data

BudalLund hydro and NA49 Pb+Pb at 20 AGeV BudalLund hydro and NA49 Pb+Pb at 20 AGeV
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Status of Buda-Lund fits to NA49

data
* Old (Torino QM 1999) results reproduced

 Confidence level of the Torino QM 99 data fits is
acceptable, CL > 0.1 %

e Conf. level of the new NA49 data with:

* Good CL is obtained if error on radii x 4 tried
* All forthcoming numbers: work in progress

* Missing: dn/dy, R hyperon spectra fits

outlong’
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Buda-Lund, excitation function
of central T from NA49 Pb+Pb




Buda-Lund, excitation function
of T(post evap) from NA49 Pb+Pb

T_central (GeY)
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Post-evaporation temperature increases also with increasing E, similar to central T.
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Buda-Lund, excitation function
of geometrical radius from NA49 Pb+Pb

]

a0
Elab (AGeY)

Geometrical size decreases or nearly flat with increasing Elab!
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Buda-Lund, excitation function
of R, T(R,) =T,/2 from NA49 Pb+Pb

ecreases to half of T_0 (fm)

20
Elab (AGeY)

R, is large: temperature is nearly constant in the transverse plane.
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Buda-Lund, excitation function
of Hubble constant H, . from NA49 Pb+Pb

Transwerse Hubble constant of u { cAFm)
0,2

a0
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Transverse expansion rate nearly saturates. H,,= <u;>/R,
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Buda-Lund, excitation function
of Hubble constant Hy,,,, from NA49 Pb+Pb

Lomgitudingl Hubble constant of u (o/Fm)
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Longitudinal expansion rate slightly increases. H,,; = 1/1,
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Buda-Lund, excitation function
of An from NA49 Pb+Pb

Width of the space-time rapidity distribution
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Buda-Lund, excitation function
of At from NA49 Pb+Pb

Width of the proper-time distribution [ fmded
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BudalLund fit results of NA49 data

BudalLund 158 AGeV
parameters

139 +9
137 +7
0.10 £+ 0.01
0.15 £+ 0.01
7.8 £+ 0.5

17.7 £ 2.6
3.4 £+0.3
1.7 £ 0.2

151 /113
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80 AGeV 40 AGeV 30 AGeV

112 +9 128 + 20 122 +12
102 +5 104 +7 105 +7

82
81

0.11 +0.01 0.12 +0.01 0.12 +0.01 0.10
0.13 £+ 0.01 0.14 10.02 0.14 +0.01 0.11

8.7 £ 0.8 10.6 +1.8 11.6 * 2.7 10.9
21.5 £ 4.7 15.8 £5.0 15.6 3.5 32.0

4.5 + 0.4 4.1 0.6 3.9 +£0.5
1.7 £ 0.3 1.4 +0.2 1.4 £0.2

67 /115 153 /103 81 /103
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Analysis of NA49 prel. data

e Torino QM 99 fit reanalized, CL > 0.1 %
e New NA49 data

« Missing: dn/dy, R hyperon spectra fits

An,

outlong’

* Monotonic increase with energy: T, T

evap’/
* Within errors, independent of energy: H,,, H,,,,, R, Ry, At

* Temperature is ~ constant of (r,t) at freeze
in Pb+Pb@CERN SPS
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Conclusions on NA49 prel. new
data

* Buda-Lund model describes single particle
distributions, and HBT radii w/o HBT puzzle:

Pb+Pb @SPS,
Elab = 20, 30, 40, 80, 158 AGeV

* But the CL is good only on the previously
published NA49 data, errors on new data stat only
and very small (0.1 fm)

e T,<T, in h+p and Pb+Pb @SPS
T,>T, in p+p and Au+Au @RHIC;

IF T =172+3MeV
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