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In this thesis the author discusses about infrared effective theory of QCD.

It is very important to understand low-energy hadron physics starting directly from quan-
tum chromodynamics (QCD). For this purpose, it is very important to fix renormalized
trajectory in the infrared region of QCD. Recently, considerable efforts have been made
to improve a lattice action in various ways in order to get more reliable data on available
lattices. But they are far from renormalized trajectory in the infrared region.

Is it possible to fix a perfect lattice action which is valid in the infrared region? Note that
there are various ways of renormalization transformations. To study the infrared behaviors,
it seems important to pay attention to a dynamical variable which plays a dominant role in
the infrared region.

In this respect, the old conjecture which was proposed by ’tHooft is very interesting. It
says that QCD is reduced to an abelian U(1) x U(1) theory with electric and magnetic
charges after performing a partial gauge fixing called abelian projection. Quark confinement
could be understood by the dual Meissner effect due to condensation of the magnetically
charged monopoles. Actually there have been many numerical data supporting the above
conjecture when we perform the abelian projection in the maximally abelian (MA) gauge.
These facts suggest that monopoles are relevant operator in the infrared region.

So, performing block spin transformations on the dual lattice after abelian projection, we
obtain an almost perfect lattice action in terms of monopole currents in the infrared region
of pure SU(2) QCD. The action depends only on a physical scale b and is free from cut-off
a(B). It reproduces analytically the string tension which is near to the physical one for wide
physical-scale region (b > 1.0(x~1/2)).
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1: b-dependences of the perfect action.
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2: Theoretical string tension.

FIANBEGEROES

FEEZAREZ, BEOBR, EEFGSUCELTUATOL S gz L,

KX E, FRTYHEECBT 2 BAOKRBRITED—~>Th 5 RIMERTO QCD DHYER AT 7 -
ﬁWD&%@otﬁﬁﬁyilv—iaVTW%L&%%%%%LTM%CQCDEﬁwf,ﬂ&%ﬁﬁ@&
BRTT—RUT AR ERENE S CEERITO L, QCD AT B L% BT — SHEM L Al
éoﬁ@ﬁw—7@:®QQﬂ&ﬁ?%ﬁ#—ﬁ@%bﬂbﬁ%/ﬁ—w@ﬁ%u&ofﬁméh%t“iﬁ
%Tﬁ%bf%f“%oChiﬁU%kﬂ@?—ytiﬁh%f—???—NUTVﬁ%%,ﬂ@V—y%
DHBTZ 4~ DELRDFARE LTHSLATO S BEIABCZROICERETES L, 2)FICT /) -
NDBTHLRDORHNLZBYIBERTEL L, 3)HLRADRERT 2 2KOBTE / E—AfERDS &
i@,ﬁﬂﬁgﬁﬁﬁmkwﬁwétﬁﬁ,QCD@%/%—W@%WEE%Ct&gﬁ%béﬁﬁéﬁwf
V5,

C@%Y?ﬁ,&Dﬁ%cﬁw4ﬁt6&@%&@%/%—»@§¢W%WOAhtQCD@%%H@E%
ELTD%/ﬁ—W@m%ﬁ%K%ﬁL,UTDiﬁkﬁﬁéﬁto1)%#&%?@%%?%/&—»@%
%%N,ﬁ?%ﬁﬁﬁﬁﬁmé“Ck%%ﬁbto2m=2~42iﬁ®ﬁ0ﬁ&§&%ﬁh,wwﬁﬁﬁﬁ
®$§wx&—waw%%/ﬁ—W¢m%*bto3%5%%%@?@,4&@6&@ﬁ§¢@@kﬁum
§<&@,ZKQWEWET&<ﬁM§h%Ckﬁb#oto4%%/%—»@%#6&%E7—NU7VE
vﬁlﬁ%@hkﬂywﬁﬁﬁégﬁﬁgéct%ﬁbto5W\FDV®%E%#6%§&%§&L,%&
ﬁKﬁP@%EﬁT%C&%EOUto6)L#b%ﬁ@m®@%®ﬁ9@§ﬁﬁﬁﬁiﬁﬁﬁéhf,%6
NIHMERR R ETR AV L b7,
ML@ﬁ%@,Eﬁﬁﬁ?@%ﬁ#ﬁ%b??ﬁ%@¢?,#&O%ﬁﬁ%tﬁ“%%*bfb@,k%
@%%%é@?béolﬁew%ﬁﬁ,1%ﬁ¢7ﬁ19VN5®E%%%T%§§hfwéoEE,$%Y
m,%%ﬁi%@%Y®W§%¢bu,%ET%@@ﬂﬁmvel—%ﬁbftw«AE<%@h{néo
UEDRH b RBRAFFIHMWLHTE LCHET 2 LR LI



