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Where’s the insulator at                      ⌫ = 1 ?
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⌫ = 1 6= insulator



Where’s the insulator at                      ⌫ = 1 ?

metallic



Modifying metallic-state resitivity with pressure

H. Polshyn*, M. Yankowitz* et al., in prep (2019)M. Yankowitz et al., Science 10.1126/science.aav1910 
(2018)

D. Efetov



No effect

More 
insulating



experiment

⇡ µBBc

one energy scale

� = .31meV ⇡ 4K



Mottness: 2-energy scales � = .5eV � 295K
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Experimental puzzle: 
hierarchy of insulators

⌫
2 31

resistive but what?
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non-abelian 
gauge field 

quenches kinetic energy
San-Jose, Gonzalez, Guinea PRL (2012)

Wigner  
crystallization 

(Kindermann,…)
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Wigner crystallization

no underlying lattice

symmetry-broken state

Mott Insulation

lattice needed

symmetry intact
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Evolution of Band Structure
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Wigner Crystals for              ⌫ 6= 1
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experiments



using experimental data for effective mass

< 37



What happened to Mottness?

n1/2
e a⇤0 ⇡ 1

Mott Criterion

dynamics



m⇤(✓, ⌫) = me

�
�2 � 2� + 1

�3/2

�3 � 3�2 + .45� � 2

�s(✓)

a0

m⇤(✓, ⌫)

me
p
⌫

. ✏

Mott criterion

150� 200

never satisfied

const



m⇤/me = ṽ
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Effects of Pressure

Inter-particle 
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Prediction    

0.75GPa < P < 2.75GPa

dome-shaped 
phase diagram   
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dynamically generated attraction

Wigner Crystal
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