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what can we extract:
I lattice

Figure: 3D lattice Figure: Plaquette p in direction
µ and ν

I Expectation value of any observable :



Wilson Loop

I Wilson loop is defined as:

Figure: wilson loop

I for T → ∞ we have
〈tr(U(C)〉 = exp(TV (R))
V (R) = static quark-antiquark potential



Plaquette-plaquette correlation

I correlation of two spacial plaquette

Figure: 2 spatial plaquette p1and p2separated time t

〈Tr(U(p1))Tr(U(p2))〉 = exp(−mt)
m = lowest particle mass in the theory(gluebal)[3]



Numerical Calculation
I extraction of effective mass diagram

〈w(r , t)〉 = average of wilson loops with size r × t
r = n a, t = nta
〈w(r , t)〉 = C exp(ntaV (na))

aV (na) = log(
w(na, nta)

w(na, (nt + 1)a))

V (r) = A + B
r + σr F (r) = d

dr V (r)
I From experimentat data and Schrodinger equation

F (r0)r2
0 = −B + σr2

0 = 1.65
r0
a =

√
1.65+B
σa2

aV (na) = Aa +
B
n + σa2n

I jackknife

σ2
θ̂
=

N − 1
N

N∑
n=1

(θn − θ̂)2

[2]



Numerical results
I Value of wilson loops



Results

I effective mass plots



Effective mass plot

I 5 ≤ r ≤ 8



Quark Potential

I properties of the lattice

Figure: Potential



Comparision of speed and code

I speed(s), 4 Core
lattice rearrangment wilson line wilson loop

CPU 0.25 6.5 230
Parallel-CPU 0.085 3 77

GPU - 0.03 1.5
I cpu properties:



how to change the code for omp

Figure: 0.25 to 0.085 ms



Next Phase

I calculation of more complecated wilson loops[1]
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