Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD Page 1

0

of

Front iers

QLD

FY‘ oﬂ.-t- 1ers 0‘? H\SH' —Densﬁ's
Cog> , T+) QLD

o “So\va’oil{{'; o5 H\S\'tbens&»)
GLD

+ In o.d.ecluo.c.ﬁ of :per'\'ur:bo.h'on
-Hr\eovj

' Q,CD wmeets BCS

© % of ﬁkw&rk flavors,
motses matter




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

Page 2

* An Tdeo Tdeolization ¢ CFL

(3 w=0 ¥$lavors)

)
crciol neso’n’ab\c

c QTP gy 9D T (R
Y ( K, Ug) 8:83 * K lip) J:Jf)

* S0 «sul SUB), +UW,

J

SUL‘QA v. '{2

* No Tufrored Dive rqences
Remain  (='perturbeative’ )

» Quark - Radron Con'\'\'nui"fs




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

Page 3

'Res?onse to Une%u.ol Ma.sses
: Risid-{'l'3 (?)

* Meson Condensotes (%)

The \ons arm of
poiring correlahons
(ol o M3y )
. 'Pu.irin\ ot 'Ql;io ond,
ceystollivotion 4

//‘i

*(Tnterior aeps )

4

+ Some Qemo.ming C\na.lle.nses
‘ S.as‘l'emb.‘hc, coritrolled
expansions ¢
¢ NumericsS ¢

* Neutron /Q_umk Star
?‘nenomnolus\3 ?




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

(Some) Frontiers of

H\‘s\l -Tem?em‘l'ure. Qld

. R
+ Phoase Stewcture  Classies

"Det‘.on%mmen't in Pure
Glue Th!onﬁ (Suld) vs. sUt?»))

¢ Chirod ijmww:\vj Restoretion

(2 wassless flovens VS 3)

¥ Quasi- Tace phote
C‘%uo.r\:. -qluon plasma’) ot

remar\cuh\5 \ow U

T

+ Some ’Rem&ining C\nalle\nges

e What it the Actudd Case?

(is mgeb, or = o02)

*Is there O +eieriheall

‘\'heor
+ tf‘

{

Where?
()
Con we *‘:em.‘l:fa:ke, into

oint ¢

nE 0 nu.men‘co.l.hj (a?5T)C




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

Page 5

¥

’ A&d.re.s-ﬁn% RHT Ex?en'men'l's

. _-P[ a.5m O .S\'Sn atures

(jet damping, hard photons
and, \ephn pairs, heavy quarks)

« Collechive ?henome\nm

lQl\i?'\\’c. 'Clou),

fuctuatvon 5 o, enbed?
»ee?

Coherent Relds®
“ s )

. Im\,ot‘tance. / Calm\abiu‘bj

L)

b& 'thﬁ Iﬂ\h&Q. StoXe

Lg\u.om zafion 5 Treein g )

Sw?n'ses '




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

Page 6

[+]

FeonTiers of “'Per-}ur’oo.\_\'ue"
Qld

o Classics @ Jets and Teep
Tralothe Sc.o.ﬁermﬂ

o+ More, and. More Sophssheated,
Ppplicotions
» Factorization} ?ra.smm'\'a.\\' on;

Heavy Guark Symmedry 4
Exelusive Procesies
* Combingtones - S‘"'\'iv\s-buu(

end. Tegur tive ‘l'ed\v\i%u.es

I

. C\\o.\\emaes /O\d. Questions
» Frachonal C-Marse?
¥ ‘Rtssg M-d. ‘D\‘Hfﬁ&*\'\lt

seotteniw 3

. Hisss ?\nenomel\o\byb

« HGO vertex avnd Lusion

l.. H
\e~ &)
T g

. 'Roq.id.i'\-s 30.?31 ?




Frank Wilczek, MIT (ITP QCD RHIC Conference 4-8-02) Frontiers of QCD

Page 7

\2

OCD ond Noturel 'Phi\oso?hb

o Origin of Mass
o Coebleness o Gf&\ll"\"j

» Quantitative “o.n‘thro?ic.s"

Cm =M momdl, mel)

. "5“5 iy QCY to 3oo1?.

o Overly eflective” "i\neors

« Does MNature re.o,llui tequive
\im{\\‘ng -ffoc.eues?.




