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COMPUTATIONAL MODELS: DEFINITIONS

Tij XY Spin Glass Model
H:_Zcos<ei_9j_Ai]‘——]'A) Spin Glass Mode

4 L
(n Aij € {0, 7}, Ajj = T with probability s,
0 <s < 1. Standard XY spin glass corre-

Random Gauge XY Model sponds to s = 1/2.

Ajj € [—rm,rm), 0 <r < 1. Standard XY
gauge glass corresponds to r = 1.
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Computational Models: Definitions (continued)

Random Pinning Model

H = _% Zr;«ér’(qr_f) G(I‘—I‘l) (qr’ _f) — erl‘q%°

vy € [—m,m) is a random variable. The vor-
ticity g, is restricted to {—1,0,1}.

G(r) is the lattice Green’s function:

G(r) = 21 2 1 —exp(ik - 1)
-\ L) /4 4—2cosky—2cosk,
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IS VORTICITY TRANSPORT POSSIBLE?

Mobile vortices = no superconductivity. Are the barriers for vortex motion infinite?
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THE BARRIER AGAINST VORTEX DISSIPATION
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The Barrier Against Vortex Dissipation (continued)

Ly

® Generate 4L? configurations by applying the 412 possible dipole excitations to the
current configuration.

® Calculate the energy of each such configuration and put them in list together with
their polarization relative to the ground state.

® Take the lowest energy configuration from the list to be the new current configuration.

® If this configuration has already been encountered, but with a different polarization
such that AP = (£L,0) we are done. Otherwise, go to the first step.
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(continued)

Random Gauge XY model
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The Barrier Against Vortex Dissipation (continued)

® The slope becomes r-independent for
r>0.4.

0 ® A phase boundary has been found at
00 0.2 04 0.6 08 1.0 v~ 0.4 earlier.

I
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THE BARRIER SUSTAINING CHIRAL ORDER

® Generate 417 configurations by applying the 41> possible dipole excitations to the
current configuration.

® Calculate the energy of each such configuration and put them in list.
® Take the lowest energy configuration from the list to be the new current configuration.

® If this configuration chirally mirrored ground state we are done. Otherwise, go to the
first step.
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The Barrier Sustaining Chiral Order (continued)

XY Spin Glass model
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DOMAIN WALL ENERGY

Domain Wall Energy
AE 4, = [ min E —minE| ]
A=0 A=

where [ - | marks disorder average.

Best Twist Domain Wall Energy

AEY, = | min E—minE
A:A0+7T A:AO

where A gives the global twist space ground

state.
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® Both AE,,, and AEY, scales like L?,
0 <0.

® This implies that—provided the system
is ergodic—the energy vs twist landscape
is flat, and vortices are free to move.

® But ... AEY, and AEP measures a bar-
rier against vortex dissipation if and only
if the system is ergodic.

® And . .. Ergodicity cannot be verified
by the Domain Wall Energy.
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ERGODICITY BREAKING

#® Parables eats up the roughness of the free-energy twist landscape. But . . .

#® .. . neighboring points (in the 2D twist space) might be distant in (the L?-dimensional)
phase space.

® If the system is ergodic: (0°F/0A*|p=p,) =Y =0
® If ergodicity is broken: Y = 1.
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CONCLUSIONS

Random Gauge XY Model The XY Spin Glass Model
® There exists a low-T superconducting ~ ® For almost all s there is no low-T
phase for all values of 7. superconducting phase.

® In the large-r phase ergodicity is broken. ® Thereisa pOSSlblllty of a chiral phase at
low temperatures.

The Random Pinning Model

® There is no low-T superconducting phase.
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