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INITIAL MOTIVATIONS

Hot and dense matter : expected simplicity du to asymptotic freedom .

De confinement ,
restoration D chiral Symmetry

Phase diagram ( and its possible critical joint )

+

£|,
These issues Can A addressed with a variety of thin ethical tools



Complexity of heavy ion collisions

Complex phenomena

details of the dynamics matter ! ( → One needs models )

The field is driven by experiment ( and the notice tnjhdi us )

Signatures ?



Surprises from experiment and new questions

multitude of fishes available

truly high energy

Study of detailed fwfuties of the GGP possible

The GGP is hot quite lik we thought ( "

perfect liquid
"

)



VISCOUS HYDRO AND THE PERFECT LIQV LD

Hydro description in terms of a few local field : cx ) , Plx ) , Vmfn ) . . .

Accounts Well for Collective behavior ( "

elliptic flow
"

,
etc )

What does it mean ?

-

strong coupling ( Ads left ) ?
- fast term alizetion ?

- small systems ?

Hydro applies even if mom 's distribution is hit isotropic
( R 117 20 . 5 )

what is the fluid man of ?



High gluon densities

( Cac )

¥9
'#

Saturation and Saturation momentum Q dilute

"

↳ .

Q2~q , ×G(n#
TRZ

Initially
" matter "

is mostly gluons
,

then qnahs are produced .

( 4 or strong color fields )

How does this system thermal.ge ?

Do correlations present  in initial '

ware function
'

Survive later stage of collisions ( initial state eats ) ?



Jets in medium

Energy loss - momentum

broadening
- @

/
Medium induced radiation

-
loss of color Coherence

Large angles

_.> Vacuum radiation

Color coherence

angular ordering
Small angles

Vacuum cascade and medium - induced cascade are Very different

Turbulent flow in medium - induced cascade



Quahonia in

matter
Sensitive probe of deunfmmeut ( ? )

p

,¥
screened potential

Collisions with plasma Constituents
q %

1 ↳ complex potential )

Color (defCoherence
One needs a full dynamical treatment

Open quantum system ( difficult ! )
↳ but quality of new data are

worth renewed theoretical effort



Conclusions
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What an thenquestions that we an trying to answer ?

perhaps to sharply Afua grunions

but general extortion DQCD in extreme environment

Many interesting issues raised by experiments
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Are we progressing towards our goals ?

Definitely !

Albeit in a somewhat unexpected fashion !

.


