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Lattice Gluon Propagator

-i Finite volume:with:periodiC:oounaary:conditions ‘

Ioe aware of-possiole-finite-volume-anad:lattice spacing
/ effects }

’- Large discussion about - D{0) i
Lm.

Dp?) = 0% 3 — " | D)
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How well do we know D(p*)

3-6.4 432fm  9.24(37) GeV=2
3-6.2 5.84fm  8.58(43) GeV?2
3-6.0 650fm  9.22(21) GeV2

(49)

3 - 6.0 8.16fm  8.96(45) GeV-2
44 8.09 fm 8.68(37) GeV-2

d 64 11.76 fm 8.09(36) GeV=2
/72 13.23fm 7.59(56) GeV=2
80 14.70 fm 7.17(31) GeV=
88 16.17 fm 7.53(19) GeV=
96 17.64 fm

() 0.5
p [GeV]

717-9.24  D(0) ~ 8.2GeV 2
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How well do we know D(p~

Renormalized Gluon Propagator Data -- u = 3 GeV

'IIIIIITI]'

B=64--80", 4.32fm
Pp=62--80. 584 fm
B=60-64". 6.50fm
B=60--80", 8.16fm
B=57--88".16.17 fm
B=57--96
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How well do we know D(p-

Renormalized Gluon Propagator -- 1 = 3 GeV

=64--80".432fm|
62 --80.5.84 [m

=610 (w-l( ) In —;

=6.0--80.8.16 In

*be careful wﬂ;h IR propagator
*not that large éFror
*extrapolate to mfﬁmte volume
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How well do we know D(p~)

D(0) ~ 8.2GeV~? — finite mass

don’t forget the

/ l0og here

‘ how can one measure

E the running mass?
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Low Energy Propagator

¥

lL.incar \(l';ll)nl;l[i“ll_
M =634(40)
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Running Gluon Mass

sliding window analysis:
Zp*)=Zo [A+In(*+m3)] T = M?*(p°) =p’lnp’

2

model i 0
[lnp +ng] p? 4+ mg

A =1.842(39) GeV ~ mgo = 671(9) MeV

r = 7.49(59)
Dmaz = 4.2 GeV

O. Oliveira, P. Bicudo, J. Phys. G38, 045003 (2011)
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» Gribov copies
» Restriction of the functional integration space

\

K ~ 11 I
mD€SCI‘1b€S Well the Lattice Data up to 1.5 GeV
m2p? + 2g° Ny* + M?m?

2/ 2\
M) = p? + M?
| neter| |
D Dudal O. Ohvelra N. Vandersmkel PRD81 074505 (2010) '
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Fitting the Lattice Data
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3 Renormalized Gluon Propagator - i = 3 GeV :
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Gluon Condensate
2 2
| (g"A%) = —Com
| G 9 N2 -1}
| VT3 N
|
;
' D) e +0.7 P. Boucaud et al |
(g~ A7) 10 GeV = 21211 GeV glue PRD63,114003 (2001)
i PRD66, 034504 (2002) |
(9" A% 10 Gey =44£04 GeV  quark prD79, 014508 2009) |
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Why a Gluon Mass?

SRE=108R8R10® 10 ® 27

/ color octet

singlet = glueballs
lightest glueball - 1.7 GeV

to heavy for a low energy theory

>< FISVFC v _I_ q taq

dabc

~ @

O. Oliveira, W. de Paulq, T. Frederico, arXiv:1105.4899
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Etfective Degrees of Freedom

as(F?) =0.04 GeV*  (Gq) = (=270 MeV)® A =0.3 GeV

1
glue -

quark -
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Etfective Lagrangian

1 a a v — 9
Ez—ZFﬂuF e -+ zf:q‘f{'&'}’qu—m}q_f

L
2

T (quba) (D#¢a) _‘/Od(qbagba) + EGF i Egh + Enew

Gy [qta Q] ¢°.

f

Gs ) [G q] ¢°d*+ F1 ) [ﬁtGQI dabed°F°
f f

+ ) [ﬁt“v“q] Dyp*+F3) [ﬁ t“W“Duq] ¢*
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Mass Generation

S (D"6°) (D) 38 STt A3 400

(6 =0 and  (¢°¢") = v26®,

mz = N g°v?
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Chiral Symmetry Breaking

ANN M\ 2 M2 o\ 2
<§q>:—16 2me<(—) In _QI(i> v

does not necessarily hold in all conditions
»other degrees of freedom

(@) =0 (¢%¢") = v
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Parameters Estimation

2 2)
ANN;
q — M 1 | >
\a49) o2 Mmg (mg> Ve <mg)

w = 879 MeV
= VN qgu gv = 366 MeV
2 G
M = — G5 i\ L m2 —25 = —0.31 GeV_l

92 N g g
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Schwinger-Dyson Equations
A.C. Aguilar, J. Papavassiliou, PRD83, 014013 (2011)

{ .
——l ”l "‘ %
\ / \ /]
O ji= | . b = O >
—_— ) ]
P

gluon propagator from the lattice § = 5.7 for 80% = (14.7 fm)*

. two different anzatse for quark-gluon vertex

ghost improved Ball-Chiuv (BC) + Curtis-Pennington

different renormalization point - p = 4.3 GeV
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Schwinger-Dyson Equations

04 MBS s e e e A B e e e
Dynamical quark mass
Fundamental representation
CP vertex ]
ihocas BC vertex
0.3 - « === -perturbative behavior |

0.2 4

M (p°) [GeV]

0.1 4

0.0 4
} 1E-3 0.01 0.1 1 10 100 1000

dynamical generation of fermion mass = chiral symmetry breaking
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Schwinger-Dyson Equations
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I g
04+ CP) 2 &
| - M( "/M
0.2+ -

\ | \ | : | | | \ ) | | | ; | ) | )
% 02 04 06 08 1 12 14 16 18 2
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Results and Conclusions

v Gluon Propagator is well known both in UV and IR
v Higher Statistics to get its details

B

v Gluon massive in IR

v Gluon mass implies chiral symmetry breaking

v It remains to investigate possible phenomenological
implications of the low energy effective model

Thank You !!!
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