
Îáúåäèíåííûé èíñòèòóò ÿäåðíûõ èññëåäîâàíèé

ËÀÁÎ�ÀÒÎ�Èß ÒÅÎ�ÅÒÈ×ÅÑÊÎÉ ÔÈÇÈÊÈ

èì. Í. Í. Áîãîëþáîâà

Ñåìèíàð

"ÒÅÎ�Èß ÀÄ�ÎÍÍÎ�Î ÂÅÙÅÑÒÂÀ Ï�È ÝÊÑÒ�ÅÌÀËÜÍÛÕ ÓÑËÎÂÈßÕ"

�óêîâîäèòåëè: Ý.-M. Èëãåí�ðèòö è Î. Â. Òåðÿåâ

Ñåìèíàð ñîñòîèòñÿ â ñðåäó,

7 ìàÿ â 16.00

â àóäèòîðèè èì. Ä. È. Áëîõèíöåâà (4 ýòàæ)

Hans-Peter Pavel

(TU Darmstadt & BLTP JINR Dubna)

Low energy QCD in terms of gauge invariant

dynami
al variables.

Using a generalized polar de
omposition of the gauge �elds into gauge-rotation and gauge-invariant

parts, whi
h Abelianises the Non-Abelian Gauss-law 
onstraints to be implemented, a Hamiltonian

formulation of low energy QCD in terms of gauge invariant dynami
al variables 
an be a
hieved.

The exa
t implementation of the Gauss laws redu
es the 
olored spin-1 gluons and spin-1/2

quarks to un
onstrained 
olorless spin-0, spin-1, spin-2 and spin-3 glueball �elds and 
olorless Rarita-

S
hwinger �elds respe
tively.

The obtained physi
al Hamiltonian naturally admits a systemati
 strong-
oupling expansion in

powers of λ = g−2/3
, equivalent to an expansion in the number of spatial derivatives.

The leading-order term 
orresponds to non-intera
ting hybrid-glueballs, whose low-lying

spe
trum 
an be 
al
ulated with high a

ura
y by solving the S
hr�odinger-equation of the Dira
-

Yang-Mills quantum me
hani
s of spatially 
onstant �elds (at the moment only for the 2-
olor


ase).

The dis
rete glueball ex
itation spe
trum shows a universal string-like behaviour with pra
ti
ally

all ex
itation energy going in to the in
rease of the strengths of merely two �elds, the "
onstant

Abelian �elds"
orresponding to the zero-energy valleys of the 
hromomagneti
 potential. In
lusion

of the fermioni
 degrees of freedom signi�
antly lowers the spe
trum and allows for the study of the

sigma meson.

Higher-order terms in λ lead to intera
tions between the hybrid-glueballs and 
an be taken into

a

ount systemati
ally using perturbation theory in λ, allowing for the study of IR-renormalisation

and Lorentz invarian
e.

The existen
e of the generalized polar de
omposition used, the position of the zeros of

the 
orresponding Ja
obian (Gribov horizons), and the ranges of the physi
al variables 
an be

investigated by solving a system of algebrai
 equations. Its exa
t solution for the 
ase of one spatial

dimension and �rst numeri
al solutions for two and three spatial dimensions indi
ate that there is

a �nite number of solutions separated by Gribov horizons.


