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4 Lattice QCD

a(V(r)—2ER)

—.05

(W(C) =) cie”"T

1

a three state system/model.

’ Technically, it is hard but there is a way out:

21 22

Bulava et al 2019
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Drummond 1998



4 Effective string models

(W) = Z wie_Eirzp\ diagonal elements of H, |
P energies of string configurations

The string breaking distance £, which is well-defined.

Example: QRQ — Q7+ Qq QQ — Qqq+ Qqq

)y
Eqog(ti™) = 2Eq, Eqalte”) = 2Eqqq

V(f)A

2bQuq -~~~ == =

QEQq _______ /_ ______

Lo -
v In both cases, quarks are static. / ) ) ‘




Effective five-dimensional string model

4 At zero temperature and baryon chemical potential

5-dimensional Euclidean background metric (the ansatz)
Andreev-Zakharov 2006 2 RQ

ds® = e — (dt2 + dx? + er)

2
”
It is a one-parameter deformation of AdS.

The same number of free parameters as in the Cornell model.

‘ History

son et al (2006): soft wall dilaton model ¢(r) = sr?
Metsaev (2000): Regge like spectrum of KK modes m® =2sn, n=1,2,

* Phenomenology For the p-meson radial excitations
s ~ 0.45 GeV? rndreev

9 The case of interest - QCD with N =3
Ny =2 (u and d quarks)



String configurations
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What comes out

oo

(6) = ol — 2975 Iy + C + o(1)

EQCY T EQq — 2\/g Q0(97m7 Q) + C

1 1
Iy = / d—f (1 L2 e [1 — x4e2(1_”32)} 2)
o & R2
Iy = 0.751 0 =¢€gs 9 = 2oy
a2 __
g = sr m = 1o R

q
ge? +m(q—1)=0

Egqq + Eoqq = 2\/5(2%(9, m, q) + Vo(9, v)) + C

1+ 3k(1l+4v)e " =0

0* (a,b, ¢,,y) = av/7 erfi(v/)

NG

42(1 — y)(1 + 2y) + 637

k= ’7'5QR/39
x /2 1 3
€ Y

€£C

Vo) =

Qola,b,x) = Qi(a, b, c,x,0)

(1+42)(1 —y)(1+2y) + 6y° Va

VRerfi(vD))

Vo(a,x) =V(a,x,0)



=

string breaking distance

. . 2
qq pair (m) _
gc eg\/g (Q0(97m7Q)+g[O)
9
o : (b) _
9q]lqq] pair 0, e (2Q0 (g,m,q) +Vo(g,v) + glo)

Finite and scheme independent.



R g 5d string models vs lattice (pure SU(3) glue)
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White: solving the inverse problem
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‘ string model vs lattice (pure SU(3) glue)
for x = —0.083
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