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Continuum limit mass spectrum: SU(3)
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Mass spectrum: large-N |limit
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Linear confinement in
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Linear confinement in SU(N
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Calculate the mass of a confin ng flux tube winding
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Deconfining temperature in D=3+1

0.9+ -
r. 08} .

05 =
0.4+ -
0.3F -
0.2 =
O .

@ a5 0I 0I5 05 o 0.3
1/N?2




Deconfining temperature in D=3+41
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Confinement-deconfinement latent heat
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Confinement-deconfinement wall tension
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Confinement-deconfinement in QIR E
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Chiral symmetry restoration as T — T. at large N
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Single or multiple deconfining transitions?
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N counting of free energies (heuristic)
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dalale N =i N - & o e F
Strong Gluon Plasma - Jh-T pressure anomaly
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Searching for the Hagedorn transition
SU(12)

use strong metastability of the 1st order deconfining transition to
: :

stay in the confining pt

and try to extrapolate to
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The 't Hooft string tension
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SU(4) 't Hooft string tension in units of T (with 2-loap

perturbative result using ¢*(7T) ~
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hint of approximate duality
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between the confining and 't Hooft string tensions
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The 't Hooft string tension
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In Summary:

® SU(occ) is linearly canfining in both D = 3 4+ 1 and
DD =2+ 1 and for many quantities ST (3) ~ SU(xa).

e in particular, the ‘strong coupling gluon plasma’ (e.g.
Pressure anomaly) is a large-N phenaomenon

Some qguantities that have been calculated at finite T
and faor ‘all' N

T./\/o inD=34+1241-
L,/TP latent heat in D — 3 + 1.2+ 1
ocp Ssurface tension in D — 3

® opp 't Hooft tension in D = 3 + E
e effective string tension for T < 'E
e spatial k-string tensions for T > T.
® electric screening masses for " >1




some observations:

e the transition is first order for N > 3 in D = 3 + 1,
and for N >4 in D=2+41

e at this point the O(N~“) gluon plasma free energy is
entirely balanced by the O( N <) confining vacuum energy
(gluon condensate)

e wWe have gone beyond T.., a
the confined metastable phase

e the 't Hooft tension decre
suggesting some approximate
string tension, with a dual Ha
low T,

ses rapidly as T — T
ity with the (Wilson)
edaorn transition just be-
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e topological fluctuations vanish as exp{—eN} at all T
in the deconfined phase (calorons?)

® 3 single phase transition at largs
Zx group is broken

geof finite volume transitions
B deconfining transitions on ever more di-
IFeduced gauge + adjoint scalar theorie




some observations:

e the transition is first orader 10r N >3 in B =3+ FE
and for N > 4 in D=2+4+1

e at this point the O(N-) gluon plasma free energy is
entirely balanced by the O(/N<) confining vacuum €nergy
(gluon condensate)

e we have gone beyond T, 3
the confined metastable phase

e the 't Hooft tension decreases rapidly as T — J g
suggesting some approximate duality with the (Wilson)
string tension, with a dual Hagedorn transition just be-
low T,

e topological fluctuations vanish as
in the deconfined phase (calorons
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e a single phase transition at larger N where the whale
Zx group is broken

e 3 cascade of finite volume transitions at N — oc that
- 3 2

sentially decc




