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• Relativistic quantum model of hadrons with universal string-tension parameter and current

quark masses.

• String contributes to mass and spin of hadrons (current quarks).

• Hadrons lies on Regge trajectories, which depend on universal string tension and current quark
(diquark) masses. For light quarks (diquarks) the slope of trajectories is universal.

• Light quarks are relativistic: average quarks spins (in polarized hadrons) are twice as small
as for nonrelativistic quarks.

L = −a
∫ π(2π)
0

√
(ẋx′)2 − ẋ2x′2dσ+

+
2∑
i=1

Li(ẋi, ξi, λi, mi) + Lss;

x(σ, τ) = r(τ) + q(τ)cosσ;

(x(σ, τ) = r(τ) + q1(τ)cosσ + q2(τ)sinσ).
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Constraints

Independent variables ζi

L = 1

2
fijζiζ̇j −

∑
ckϕk(ζ),

ϕk(ζ) are concidered

{ζi, ζj} = f−1ij ,

ϕk(ζ) = 0.

Stability
Quantization ζ → ζ̂ { , } → −i[ , ]∓

ϕk(ζ̂)Ψ = 0,

ϕ1 =

√
�J2 −K(m2, m2i , a)→

→ ϕ1 − a0n(mi, �J
2, P, C)Pn.

qq̄-mesons

(

√
�J2 −K −

4∑
n=1

a0nPn)Ψ = 0,

(p1µγ
µ −m1)Ψ = 0,

Ψ(p2µγ
µ +m2) = 0;

Ψ ≡ Ψn = (ΨjMlS(�n))αβ,

√
j(j + 1) = K + a0n,

a = 0.176± 0.002 GeV 2,

ms = 224± 7 MeV, mc = 1440± 10MeV,

mb = 4715± 20MeV,

mu/md = 0.55, ms/md = 20.1,

mu = 6.2± 0.2MeV, md = 11.1± 0.4MeV,

a0n.
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Glueballs and the Pomeron trajectory

�J = �L1 + �L2,

(

√
�L21 +

√
�L22 −

1

4πa
m2 − a0)Ψ = 0,

(

√
�L21 −

√
�L22)Ψ = 0.

ΨjMl(�n1, �n2) =
∑

C(jM, lm1, lm2)Ylm1 (�n1)Ylm2 (�n2),

l = 1, 2, 3, ...,

j = 0, ..., 2l,

IGjPC = 0+j++.

f0(1500), 0+0++, m = 1500± 10MeV,

f1(1510), 0+1++, m = 1518± 5 MeV,

f2(1565), 0+2++, m = 1542± 22MeV.

m1 = 1500± 20MeV,

a0 = 1.81± 0.04,

0++, 1++, 2++, 3++, 4++; m2 = 2610± 20MeV.

0++, 1++, ..., 5++, 6++; m3 = 3360± 25MeV.

j = 2l− k,√
(j + k)(j + k + 2) =

1

4πa
m2 + a0.

The Pomeron trajectory k = 0

j(m2) =

√(
a0 +

1

4πa
m2
)2
+ 1− 1,

j(0) = 1.07± 0.03.

Ψk(ξ) are concidered

ξi, ξj = f−1ij ,

ϕk(ξ) = 0,
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Quantization ξ → ξ̂

{ } → −i[]∓

Φk(ξ̂)Ψ = 0,

ϕ1 =

√
�J2 −K(m2, m2i , a)→ ϕ1 − a − 0(mi, �J2, P, C)Pn).

qq̄-mesons

(

√
�J2 −K −

4∑
n=1

a0nPn)Ψ = 0,

(p1µ − γµ −m1)Ψ = 0,

Ψ(p2µ +m2) = 0,

Ψ ≡ Ψn = (ΨjMls(�n))αβ,√
j(j + 1) = K + a0n,

a = 0.176± 0.002 (GeV 2),

ms = 224± 7 MeV, mc = 1440± 10MeV,

mb = 4715± 20MeV,

mu/mb = 0.55, ms/md = 20.1,

mu = 6.2± 0.2MeV,md = 11.1± 0.4MeV.
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