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Critical exponents and amplitudes

= T— TC; 7 > 0 — deconfinement
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Critical exponents and amplitudes

3D Ising SU(2),4D

F.Kos, D.Poland et al. J.Engels, T.Schiedeler 1998
JHEP (2016)

£ = 0.326419(3) B =0.825(1)

v =1.237075(10) C. =0.0587(8), C_ =0.01243(12)

n = 0.036298(2)
v = 0.629971(4)

C./C_ is universal; for the 3D Ising universality class
C,/C_ =4.75(3) [1998]






R I
0.1 - o

A.Maas, J.Pawlowski, L von Smekal, D.Spielmann, 2011



A.Maas et al., 2011 (6 x 483):

Me(7) = Mgriboy + () M77/2 4+ 6( = T) M_77-/2 (1)

Mgriboy = 0.25%3; My =155, M_=-007%, (2

v+ =154502, v =0.612

Our previous result 2015, (N; = 8, extrapolation to the infinite-volume
limit):

vy =7 =063(3)



The Chromo-Electric-Magnetic Asymmetry

(AE) = gH(AINALX)), (4)
(A) = GHANAY(X)).

The quantity of particular interest is the (color) electric-magnetic
asymmetry introduced by Chernodub and ligenfritz in 2008:

1

(Ag) = (AZ) - §<A§4> : (5)

Later we will use the dimensionless quantity

2\ _1/42
p - VB304 o

We work in the Landau gauge 0, A7 = 0



Definition of the longitudinal (L) and transverse (T)
propagators:

DEE(p) = 0a P, (P)Dr(p) + PE,(P)DL(P))
where P;t(p) - orthogonal transverse (longitudinal) projectors

3

Di(p) = 5 > (A§(p)A(~p)

a=1




We study critical behavior of the quantities
A — AA2 - Agg

and
D = Dy(0) - DE(0) ,
Asymptotic expansions of A 42 and D

inT = ¢

——C atr — 0, have the form
Te
A~ ByrPa
D ~ BprP? |

We evaluate the critical exponents 54 and Sp
and amplitudes B4 and Bp.
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Unjustified assumptions:

» Maas’ et al.: Correlator (Ay(X)Ao(0)) is associated with the same
critical exponent (v) as that of Polyakov loops

» Our : Negative Polyakov-loop sector can be safely ignored
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—-—- high-T limit of the fit
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Chernodub, ligenfritz 2008
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Average value of Ay versus T, T, — = 2.5104(2)
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Regression analysis
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Y (regressand)
depends on
X (regressor)

The problem: to find the conditional expectation value of Y

as a function of X: E(Y|X) =1f(X,0), here f(X,0) =60y + 61X
We employ the method of least squares

to determine 6; - the parameters of regression

D(Y|X) is needed!
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Infinite-volume limit
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Find the regression curve

Np = AG+ATP+AP2 P>0
Np = AG+ATP+A P2 P<O

AF = A7 = A, Af=A; = A

B4 =B =0.326419(3),
Bi = AB = —54.02(24)

In the infinite-volume limit distributions tend to dots on the
regreession curve



Dpp =A% + AP+ AP? + ..
From this expansion it follows that
A=Ap ngz ~ AP ~ A B,

whereas, by definition,
A~ BarPA,

Therefore,

Ba=f =0.326419(3),
B = AB = —54.02(24)

At <0 A= 0isasmooth function
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D(0)
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Homoscedasticity is severely broken
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D, (0) = DE(0) + DyP + DoP? + ..
From this expansion it follows that
D = D;(0) — DE(0) ~ DyP ~ D;Br" |

whereas, by definition,
D~ DrPp,

Therefore,

Bp = B = 0.326419(3),
Bp = D;B = —1832(60) GeV 2

a'~25GeV
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Conclusions

» Both the asymmetry and the longitudinal propagator have a
significant correlation with the Polyakov loop.

» Regression analysis reveals the dependence of each of these
quantities on the Polyakov loop P as follows:

D ~ Dy + DyP + DyP?

» Such dependence implies that in the infinite-volume limit both A 4.
and D;(0)
Ba = PBp =P =0.326419(3)

» By = —54.02(24), Bp = —1832(60) GeV—2 (bare quantities)
» Scaling in the conditional distribution of D, (0) is observed



