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Produzir grandes pressoes
para sistemas astrofisicos.



ARtagpRIsias:

For£as Nucleares:
ExtETamERtiefiene mas so nas distancias
INEIEE '

Intera£bes Freces: | & ...
 Tirensiemenes particulas e produzem
Neutrinos,

- Normalmente neutronizada por eldtrons
e portanto, substituida pelapress o de
eldtrons



Pkess o causada pelafor agravitacional
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Y Eldtron Relativigtica
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Implos o Gravitacional ==) Sypernovas
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A NEUTRON STAR:

CORE:

Homogeneous
Matter

‘BWiss

Neutron Vortex
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~ Polar cap
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Historico de Interafoes Fortes
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COrMposto Sakata (p,n,A -Uso de Teorla

cdle Grupo para classificas o de particulas
(U(3))

1961 - Gell-Mann, Ne’ernann —Grupo (SU(3))
1964 - Gell-Mann (quarks) , Zwelg (aces) -
Teorla de Inierakdes Fories em termos de
teorial cle Calipre Cromodinzimica Quaniica
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Hadrons

Barions MQSOHS
(Protons, Neutrons..) (Pions, Kaons..)
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Gluons

Gluon: 5vout?2ce0bject
Q2 =18

A cor d conservada:

Queriy = RQuercry Tun



Eletomagnetismo vs. Cromodinamica Quantica

QED QCD ‘?

~ Fotons ——— » Gluons
Eldtrons » Quarks
Atomos , Particulas Elementares
For£as Moleculares » ForfasNucleare T
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Quarks cria uma bolha
(vacuo de QCD) no vacuo
fisico

B ="press odovacuo"



Confinamento de quarks e
Produf o de mesons
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Gas de Hadrons a baixa densidade
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PN
PN

M o&xl |dade em termos de Hadrons




Alta densidade

ou atatemperatura

|I~ M obilidade em termos de quarks e gluons

Plasma de Quarks e Gluons
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Diagrama de Fases da Matdria Nuclear

quark-gluon plasma
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t: pequeno alta

|
Exemple: Weizacker-Williams Féton Virtuais

Trans£ o0 de Fase para o estadoDeconfinado !

Transi£ odefasedoVACUO

V amos cozinhar e derreter os hadrons ...

_>

Como cozinhar ? Precisa-se uma panela...



Experimentos

“persona nongrata”
70 p-A, n-A

2000 : RHIC (BJ\JL) & <200GeV/A
HC

2007(7) ;
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A QUARK-GLUON

NUCLEOSYNTHESIS
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PIZZERIA
The best juicy Melted Hadronic flavors
with the famous RHIC oven (NEW!!)




QGP Delivery




Sinais: |ndicador de Propriedades Termodinamicas

Sstema finito, tempo finito

Macroscopica (propriedades globais) (N o perturbativa)
quatao de o —»
Propriedades Quimicas —
Mudantade simetria —»
Semi-Macroscopica

Fluctuatoes
(cargas, multiplicidade,.

—»

Microscopica (graus de liberdades de QCD, perturbativa)
Produf o deFotonelLeptons -

Dinamica de Jet >



STAR Au+Au T
Collision at (N
200 GeV




Single Particle Spectra: @
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Espectro de Particulas . proximo de y=0

Positive (0-5% central)
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;IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I;
[ o7 ]
S50 N R R R N SR
Fe A p 1
e | ]
iRk REEEEEEEEEEE RREEEE lemms-sboessbeooibo--oo =
E S ! ! E
e : : .
[ L. : : ]
N ! !
- T N I _
E ! ai. ! ! 3
o | | i . 3]
L & 1 i
Y. A : ]
! e o !
it T Tl EnraabE R EE R EEEE L EEEEE EEEERL —
E | h - h 3
E ! :A”'..-: 3
C ! ! R ]
C : : ' 1

O S = 7O S S I _
5 N 5
u Ell i
| Y .
— i ‘. —
: i :
L 1 1 1 1 1 1 'ii: [
I A R

-a|||||||||||||||||||||||||||||||||| &llilll
0 05 1 156 2 25 3 35 4

py [GeVic]



Termico + movimento colectivo (fluido)

PHENIX Preliminary

— Au+Au at sqrt(s,,) =200GeV
o
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Most central collisions
for 200 GeV data

Transverse flow velocity

B=0.7+0.2



Gas ideal
de hadrons
om atemperature




Statistical Models:
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Fit by Beccatini using total yields from NA49

hadron gas fit with partial strangeness saturation

frormn AGS

RAIC

Fact
WIMeV|
AGS | 125 54
SPS | 165
RHIC | 175

All indicate the chemical
equilibrium 11...
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*Hambury-Brown-Twiss (HBT) Interferometria
M edida ssmultanea de 2 bosons de uma fonte extensa
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DependRsncia em k; de R

PHENIX PRELIMINARY Centrality is in top 30%
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[consistent with collective expansion picture.
« Stronger k; dependent in R,,,, have been observq(d

Jomg average momentum of pair



Summary:

Uma boa controle
sobre a geometria

QGP

EvidRsncias

dacolis ¢ HBT-Medida

de geometriada
fonte

Particle ratio,
Epectros

=quilibrio
| ocgl !

ASPECIOS a ser

“Descri£ o
— Investigado :

Hidrodinamice
(shocks,
Instabilities,..) e

Critical Point?
Initial Condition? .
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PORQUE IONS PESADOS no LHC?
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