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Figure 2: The maximum forces of the gauge field and the pseudofermion fields versus the trajectory in the
HMC of one-flavor QCD: (a) EOFA, (b) RHMC.

They are all in good agreement with the condition hexp(�DH)i = 1 which follows from the area-
preserving property of HMC.

In Fig. 2, we plot the maximum force (averaged over all links) in each trajectory, for the
gauge field, the heavy fermion field, and the light fermion field respectively. For both EOFA and
RHMC, the fermion forces behave smoothly in all trajectories. However, the fermion forces of
EOFA are substantially smaller than their counterparts in RHMC. The averages of the maximum
fermion forces are:

EOFA RHMC
(Ff1)light (Ff2)light (Ff1)heavy (Ff2)heavy (F)light (F)heavy

Conventional DWF 0.0046(1) 0.0331(2) 0.0609(1) 0.1318(2) 0.1076(1) 0.2855(1)

Optimal DWF 0.0009(2) 0.0139(2) 0.0487(1) 0.1810(1) 0.0695(3) 0.3534(1)

Note that for EOFA, the fermion forces of f1 are much smaller than their counterparts of f2.
This immediately implies that f1 and f2 can be updated at two different time scales. This will be
exploited in the tests on the 163 ⇥32⇥16 lattice.

For tests of Nf = 1 QCD on the 83 ⇥ 16⇥ 16 lattice, we set the multiple-time scales as fol-
lows. With the length of the HMC trajectory equal to one, three different time scales are set to
{k0,k1,k2}= {1,1,10}, and the fields are updated according to the following assignment:

k0 : Uµ(gauge field),

k1 : f1(EOFA, heavy fermion),f2(EOFA, heavy fermion),f(RHMC, heavy fermion),

k2 : f1(EOFA, light fermion),f2(EOFA, light fermion),f(RHMC, light fermion).

5


