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Why Dejavu?

U@)xU (1) SU (2)
Contributing authors Many of the same authors
Simulations of specific models Same type of models
claims of new criticality claims of new criticality
Problems with scaling for claims of new criticality
systems
Method of solution: flowgrams Dejavu
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Solid = insulator with broken translational symmetry
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Superfluid and Solid orders YV M B
and transitions: ~ v

order parameters:
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O(3)-case:
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SF and VB S orders are deeply related ... May be even self-dual at the critical point!

O.l. Motrunich and A. Vishwanath, Phys. Rev. 70, 075104 (2004).
T. Senthil, A. Vishwanath, L. Balents, S. Sachdev, and M.P.A. Fisher, Science, 303, 1490 (2004):

Deconfined criticality, does not fit the standard Landau-Ginsburg-Wilson paradigm.
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DCP action:
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Ordered SF state for matter fields =
(duality mapping) “quantum disordered” for vortex fields

Do LG expansion for vortex fields!

L. Balents, L. Batosch, A. Burkov, S.Sachdev, K. Sengupta, PRB 71, 144508 and 144509 (2005).

Filling factor 1/2 ===p dual magnetic flux/plaquette 1/2 == two species of vortexes
+ gauge field coupling
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at the SF-VBS critical point
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DCP action
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DCP action: SU(2)
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Mappings: “High-T” expansion (expansion in kinetic energy)
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INSULATOR (NORMAL)
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Winding numbers = MC “blessing”

Superfluid stiffness: A =TL% <W2> —)<W2>/ L
\

j-current through any cross-section

(Pollock, Ceperley '87)

Probe system properties at the largest scales;
ideal for studies of critical phenomena



Continuous critical point:
the entire disctibutionP(W)
IS universal
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Phase diagram of the U(
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Flowgrams of <W 2> :

What to expect across the tricitical point.
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Flowgrams of <W 2>L for the run-away flow to strong coupling and I-order.

<W 2> A P(S)1 |

JIN
large g l-order
divergence
criticality ——
at g:e2 | =———— = == = = = -
—
>




Flowgram collapse! <W 2> 4
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U (1) xU (1) case
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Proof of first-order transition at g=0.58

P(S)
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SU (2) case
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SU (2) case, CP*- model
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“Smoking gun” of the first-order transition
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SU (2) case
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L- Paual(Amin)

NCCP1 model I:
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Conclusions:

1. So far, all 2+1 dim. models of the SF-S transitions observe either I-order,
or problems with scaling

in agreement with both (!!)

GWL using ‘§2(81,82,83,84,S5...)‘750
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DCP action = a continuous theory of weak |-order scenario --__
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2. Strong renormalized pairing of vortices on large scales may be the mechanism
preventing deconfined criticality from happening



