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F1c. 1.8. Measurements on eight fluids of the coexistence curve (a reflection of the _.
surface in the pT plane analogous to Fig. 1.3). The solid curve corresponds to a fit tols
cubic equation, i.e. to the choice 8 = §, where p — po ~ (— ¢)*. From Guggenheim (1945F
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Fig. 6. (a) Chiral equation of state for fc = 0.257, § = 2.2 and fmag = 0.833 on the 16* lattice.

(Be — B)/{yw)/Fmus is plotted versus (Ww)/m!'/¢ . We plot only points in the strong couphn.g
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plotted versus (B¢ — 8)/ (W) /Ams. All the points are shown.
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We will outline plausible patterns of symmetry breaking for SU(2) lattice gauge
theory with fermions in the fundamental representation of the gauge group. We em-
phasize the distinction between the model with continuum fermions in a pseudoreal
representation (such as the 2 of SU(2)) which has the symmetry breaking pattern
SU(2Ny) — Sp(2Ny) in contrast to the lattice mode! with staggered ferm?ons which, ?eb[‘;,“-
as we shall outline below, has the unorthodox pattern SU(2N ) — O(2Ny). We also -ov i J“ L
consider the consequences of introducing a chemical potential corresponding to non-zero Ubaanrs
baryon density.

Let us start with the kinetic term in the lattice action for a gauged isospinor doublet
(2) of staggered fermions y, y. For clarity we will consider N = | flavours, aithough

this will be generalised when the numerical simulations are discussed, -
- S\Xmm My
Sin= Y T2 (RO () x(x +5) — RUL(x - 9)x(x = §)] } " G
x, e=t3 . SU (2) &l’ -

+) m(ZX) ['f'(x)e"U;(x)X(x+ ) = x(xe™ UM (x - Hx(x - f)J T bl

2. Action and symmetries

2.1

The U’s are 2 x 2 complex matrices acting on colour indices. The chemical potential

- cnters via the timelike links in the standard way. It is straightforward to rearrange (2.1),

using the Grassmann nature of y, ¥, the fact that Nu(x) = (=)ot = (x+4),
and the property U, m = U;, where 7, is a Pauli matrix:

Sin= Y T’”;") (Re(ODU(X) Xo(x +8) = X (x)US (x — 2) Xl x — 5)]

x even, v=],3

- # -~
+¥ I’-Lz’fl [x,(.x) ("0 e?,‘) Un(x) Xo(x + 1)
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Figure 1. The phase diagram of the Standard
-perturbative endpoint location

tion theory (dotted Nne), the transition is always
of the first order. |
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