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1. Somelattice results

Thesecalculationamostly proceeddy looking at SU(2), SU(3),SU(4), SU(5), .... andseeing
if onecanextrapolateto N = cc usingthe expectedO(1/N?) correction.
1.1 N =3iscloseto N =

Thefactthatfor mary quantitiesSU(3) ~ SU(x) is demonstratedor example,by calcula-
tionsof thelightestglueballmasse¢$1], asin Fig. 1.
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Figure 1: Thelightestott, o, and2t+, o, glueballmassesxpressedn units of the string tension,in the
continuumlimit, plottedagainstl /N 2. Dottedlinesareextrapolationsto N = oo.

1.2 Linear confinementin SU(6)and Lischer correction

Linearconfinementtlarge NV is demonstrate¢R] for SU(6)in Fig. 2. In Fig. 1 we seethat
thestringtensionremaindinite in the N = oo limit in unitsof themassgap.Sothe N = oo theory
is indeedinearly confining.

A localfit to theleadingstring correction,asin Fig. 3, providesgoodevidencethatthe long-
distancebehaiour is thatof a simplebosonicstring[2].

1.3 ‘t Hooft coupling, A = ¢ N, fixed for N — co
We alsose€[3] in Fig. 4 thatfor asmoothlarge-V limit we needto keepA(a) = g*(a) N fixed
(atfixeda,/c) asexpectedirom diagrams.

1.4 Pomeron is leading glueball Reggetrajectory

Using novel techniquedgo calculatemasse®f high spin glueballs,onecanobtainsomesolid
evidence,asin Fig. 5, for the fact thatthe Pomeronis the leadingglueballRegge trajectory[4].
Thisis for SU(3),andis a steptowardsN = oo wheremixing anddecayambiguitiesdisappear
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Figure 2: Themasse®f thelightest,e, andfirst excited,o, k¥ = 1 flux loopsthatwind arounda spatialtorus
of length! in the SU(6) calculationat 3 = 25.05. The dottedlines arethe predictionsof the Namhu-Goto

stringaction.
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Figure 4: Thevalueof the't Hooft couplingon the scalea, asobtainedfrom mean-fieldimproved 3, for

N =2(0),3(0),4(x),6(+),8(e), plottedagainsthe valuesof a expressedn physicalunits.
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S = N W D

Figure 5: Chew-Frautschplotof PC = ++ statesn thecontinuumSU(3)gaugetheory TheleadingRegge
trajectoryis shown.
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Figure 6: The'‘instanton’sizedensity D(p), for N = 3(e),6(x),12(c) ata~ 1/4.5T..

1.5 Topology
Theinstantorsizedistribution seemgo headto D(p) Nz d(p—p.) [5, 6] asin Fig. 6.
Also:

e topologicalsusceptibilityat N — oo: [7, 8]

e notopologicalfluctuationsat? > T atlarge N: [6, 9]

e evidencefor interlacingé-vacua:[7]

¢ evidencethattopologydriveschiral symmetrybreaking:[10]
1.6 Deconfinement

T. rapidly corvemgesto its large-N limit, asin Fig. 7, becomingmorestronglyfirst orderas
we seefrom thelatentheatplotin [3, 6, 11].
1.7 k-strings

New stableconfiningstringsappeamtlarger N [1, 14,15,12, 13] andtheir ratios,aslistedin
Tablel from [1], canbe comparedo the CasimirScalingandMQCD-inspiredconjectures.
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Figure 7: The deconfiningtemperaturen units of the string tensionfor various SU(N) gaugetheories.

Large N extrapolationshown.

oo
(N,k) | Casimirscaling| thispaper| ‘MQCD’
(4,2) 1.333 1.370(20)| 1.414
(4,2) 1.333 1.358(33)| 1.414
(6,2) 1.600 1.675(31)| 1.732
(6,3) 1.800 1.886(61)| 2.000
(8,2) 1.714 1.779(51)| 1.848
(8,3) 2.143 2.38(10) | 2.414
(8,4) 2.286 2.69(17) | 2.613

Table 1: Predictionsof ‘Casimir Scaling’and‘MQCD’ comparedagainstcalculatedsaluesof theratio of
thetensionof thelightestk-stringto thatof thefundamenta(k = 1) string. ThesecondsU(4)calculationis

on anisotropidattices.

1.8 ....and more....

Pressureleficitabose T, atlarge N [16]. Huntingthe Hagedorrphasedransition[17]. Large-
N phaseg18, 19]. 't Hooft stringtensiond20, 21]. D=2+1deconfinemenatall N [22]. Space-
time reductionatlarge N [19]. Chiral symmetryandquarkmassestlarge NV [23] ... Mesonsand
baryonsatlarge N ... N =1 SUSYatN = oo ....
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