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We suggest that a unified description of the integer and fractional phases of the quantum Hall system
may be possible if the scaling diagram of transport coefficients is invariant under linear fractional (modu-
lar) transformations. In this model the hierarchy of states, as well as the observed universality of critical




The discovery ol

Escher-symmetries

in Nature ?



Escher almost as obsessed with symwmetry as we
are in physics...

Initially wall-paper symwmetries, but after meeting

Coxeter in 1954 he introduced hyperbolic (modular)
symwetries to the general public.

Absent from experimental physics.... until now!
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Cryptic blobs contain the group
theoretical UNA of diagram...

NO MATH, BUT HERE FOLLOWS A
VISUAL PRIMER SO WE CAN

RECOGNIZE THE SYMMETRIES IN
THE DATADATADATA
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3 types of fixed points!

THIS 1S OUR PROPOSAL

Hall conductivitg (xg)
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The integer QHE

Klaus von Klitzing (1985)
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The fractional QHE
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Fractional QH
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Fractional QH!
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Fractional QH!
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Fractional QH!
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The plateaux:
stable RGr fixed points

Bob Laughlin (1998)




How robust?

How universal?

Soon S1 will redefine kg
using h and Awmp using e

=> high precision QH exp
have enormous impact on

| technology!
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The quantum critical points:

semi-stable RG fixed points




pu [h/e]

Q) =

SCALE PARAMETER =
TEMPERATURE

FLOWS EVERYWHERE
EXCEPT AT FIXED POINTS,
S0 CRITICAL POINTS ARE
TEMPINDEPENDENT!?777
YES! look:

Tsui et al. 2009)
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Tsui et al. 2000
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WANT MORE - A LOT
MORE:

EXACT SHAPE OF ALL RG
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Super-Universalitg
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HYPERDOLIC TRIANGLE

Roman mosaic in Real Alcazar, Cordoba
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