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A. Hasenfratz, T. Neuhaus, MC simulation
8x8x8x | 6 lattice (1988)

0.250 /
0.225 - +
+

A 0.200 M. Stephanoy, M. Tsypin
§ _~ mean field(1/d) calculation (1989)

0.175

0.160 -

0.125

0.100 - kappa = 0.8

08?5 ¥ T T T 3

0.0 1.0 2.0 3.0 4.0 5.0
Y

SB = -2k Z ¢.t¢x+,u 3
Nt

a 4d Z2-chiral invariant Yulkawa-Higgs
lattice theory, naive fermions

SF:% Z W_typ(w.\'-i*u —“W:«:—-,u) = Z lﬁthyW_v
XU X1

Sy = X YO, W, ﬂ:l, 2,0nd, @O.==%1.

W.Bock, A. De, K.Jansen, J. Jersak, T. Neuhaus, j. Smit (1990)

6x6x6x6 lattice

<$\-¥r> _—l 1 1 T F l ) T T T ] T T T T t T -.4
0.4 — unquenched ]
X 1
0.3 E— .
- ;
0.2 I ]
¢.1 :— ]
0.0 —* ]
kl_l_ E L l 1 1 ! 1 |_|_ 13 1 l 1 ]
i 2 3
0 y

a 4d SU(2)_L x SU(2)_R model with naive fermions
(or Wilson, w>0, - explicitly broken chiral symmetry)
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Giedt, E.P. (2007)

toy 2d Yukawa-unitary Higgs model with Ginsparg-Wilson fermions

exact chiral symmetry, zero gauge fields in simulation:

S = Shght + Smirror
Siight = (¥4, Dipy) + (X, Dox-)
= (v, D1y—) + (X4, Dox+)
+ oy (@, ¢ xg) + (T ov=) + B[ (W5, draxe ) — (X 26" 00)]

Se=5 2. Z 2~ (3 Usatp Gotp + 0o )]
T f

S miTToT

all simulations done at infinite y
(for economical reasons!) i.e. dropping mirror kinetic terms

2d Yulkawa-unitary Higgs model with Ginsparg-Wilson fermions,

- scalar susceptibility at infinite y, as function of h, kappa=0.]
(~ inverse “mass squared” of scalar in lattice units)

10 IullElILIiiHilHllF T T T F

A

Giedt, E.P. (2007)

—llllill1F§l|!il!Jlk%

G.7 1.0 h 20 3.0 5.0

0

-also measured other order parameters:
3inder cumulant, fermion composite -"Dirac”and “Majorana’- susceptibilities, and vortex density -

Ul show similar behavior as a function of h, no indication of long-range correlations for h > |

--- strong coupling symmetric phase exists



-« strong coupling symmetric phase exists also in at least one 4d model:
SU(2)_L x SU2)_R chirally invariant Yukawa-Higgs model with Ginsparg-Wilson fermions

1 r 3 T 3 T
{1} —a— (U = M) e
15 p— teh e [ -
o 15T, P el o 28 o
= LI s ® - e - a
z : . s ® & B B G
= N a = a
= g . a8 S a
H . E
2 h3%:) 3 a 2 15
5 * 8 . ] E g
E 1 . 8 F 8 g t 5
I . o = 0a g
&
eoe®® s_ o5 oo
“-095 N " " s s s e u G 0.3 peenctYE -—s v - 555
RIN) B2 ] .85 0.1 ALl LA ] 004 .1 -1 0415 g .05 1
B K 5y
(a) (b) {c)

FIG. 8: The behaviour of the average magnetization {m) and staggered magnetization (s} as a function of
on a 4'- (a), 8*- (b} and 16%-lattice (c). In the plots we have chosen §n = 30, Ay = 0.1 and Ny = 2.

P. Gerhold, K. Jansen (2007)

{different martivation, single Yulcawa coupling- anly Birac, no Majorana)

2d Yukawa-unitary Higgs model with Ginsparg-Wilson fermions
- lowest, wrt momentum, inverse eigenvalue of the L-R components of mirror fermion Green's function
[zero-massless pole; dotted lines:"broken” phase values, where perturbation theory good, agrees with MC]

Lllilli:l!!lklillllll T T T T I T ¥ T T l T L] El '_1_[ T k:
10t o= —
E 3 in units of inverse
A | size of system L
< 109 = N
= - ':
E - ]
= N |
107! = =
1072 e
:D| i1 Il"Fli!lll!ll! 1 i 1 ] | L L 1 L I I, | N ) I i El!:

0.7 1.0 h =0 3.0

. 5.0 x -l
scaling with y, N,L:  ~y N™ L

{values of exponent x depend weakly on kappa, b, but x is usually abaut i)

Giedt, E.P. (2007)

--- mirrors heavy ... but.. more to come - simulation with dynamical gauge fields
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