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Static spherically symmetric solution
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!0 ! Q
r

1
r2

d
dr r2 d!

dr ! !4^QN!xfi + V0
Q3

r3

Anti-screening

If λ0 > 0 ⇒ screening, if λ0 < 0 ⇒ anti − screening



The perturbative expansion
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Renormalization group and asymptotic freedom
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RG properties
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Gell-Mann-Low equation
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Partial resummations
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Dimensional transmutation and asymptotic freedom

!!rfi ! !V0Q2

1+2V0Q2 ln!r/r0 fi

We  can define the renormalization group invariant physical scale Rc  via
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Beyond perturbation theory and asymptotic behavior

Exact classical β  function
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Weak coupling expansion and renormalons
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"Nature" of renormalon
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The nonperturbative solution and confinement

The infrared coupling constant 
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For α>1 it is more convenient to work with 
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Confinement
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The energy of the isolated charge diverges as r1/3 and therefore it cannot exist as a free asymptotic state. This can be interpreted as a
hint of confinement of isolated sources.



colorless configuration using two opposite charges Q and !Q
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confinement  in strong sense
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String vs. Dipole



	 On the triviality of λϕ⁴ theory with positive λ

! ! 2J2 ! 6J3 + 48J4 ! 570J5 +. . .

!!rfi ! !0
1!2!0x

! V0Q2

1!2V0Q2 ln!r0/rfi

! ! 2 J3/2 1 ! 2
3

1
J
+ O 1

J

2

!!rfi ! 8 !0
1!2!0!x!1fi

2
! 8 V0Q2

1!2V0Q2 ln!r0/refi

2



x = ln r0
r

α(x)

1

2

rL rL
e

perturbative
pole

nonperturbative
pole


