
Figure 1

R
a
tio

 o
f th

e
 n

u
c
le

o
n
 

m
a
ss o

ve
r th

e
 p

io
n
 

m
a
ss, in

d
ic

a
tin

g
 th

a
t 

in
 c

o
n
tra

st to
  

e
a
rlie

r sim
u
la

tio
n
s,  

th
e
 p

h
ysic

a
l va

lu
e
s 

a
re

 n
o
w

 m
e
t.

Figure 2

C
o
n
tin

u
u
m

 e
xtra

p
o
la

tio
n
 o

f th
e
 d

im
e
n
sio

n
le

ss p
ro

d
u
c
t fπ  (8

t
0 ) 1

/2 o
f th

e
 p

se
u
d

o
sc

a
la

r 

d
e
c
a
y c

o
n
sta

n
t fπ  a

n
d

 th
e
 g

lu
o
n
ic

 sc
a
le

 t
0  a

lo
n
g
 th

e
 lin

e
 m

π  =
 m

K
 ≈

 420 M
eV

. Fine 

la
ttic

e
s a

re
 n

e
e
d

e
d

 to
 re

a
c
h
 a

 p
e
rc

e
n
t-le

ve
l re

su
lt.

D
yn

am
ical sim

u
la

tion
s  

of la
ttice Q

C
Dª

W
orking tow

ards vanishing lattice spacing, infinite volum
e and physical quark m

asses

7
2
 | T

h
e
o

re
tic

a
l p

h
ysic

s
T

h
e
o

re
tic

a
l p

h
y
sic

s
 | 7

3

S
im

ulations of quantum
 chrom

odynam
ics (Q

C
D

) on a discrete lattice have progressed substantially in the 

past decade, thanks not only to faster com
puters, but also to the developm

ent of algorithm
s that m

ake better 

use of properties of the underlying physics of Q
C

D
. The John von N

eum
ann Institute for C

om
puting (N

IC
) 

group at D
ES

Y is engaged in tw
o international lattice Q

C
D

 sim
ulation efforts, w

ith the goal of ultim
ately being 

able to predict results at vanishing lattice spacing, in the infinite volum
e and at physical quark m

asses.
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