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Motivations
CONDENSED 

MATTER
# OF PUZZLES

Finite density
+

Strong coupling

HARD

PROBLEM

HTSCs , Strange Metals, Mott-Anderson Insulators & MIT



  

Tools

Weakly coupled 

Classical 

General Relativity

Strongly coupled

Quantum

Field theory

AdS-CFT



  

Metal or Insulator - and why?

ELECTRIC RESPONSE



  

Electric Response à la Drude

Drude Model (1900)



  

Unrealistic AdS-CMT

Is infinite !

● Temperature

● Charge density

● Translational invariance



  

Targets & Open questions

REALISTIC AdS-CMT MOMENTUM DISSIPATION

 Umklapp and electron- phonon interactions

 Impurities & Disorder

 Electron- Electron interactions

Mechanisms :

Phenomenology & Puzzles :

 Strongly Correlated Insulators

 Metal- Insulator transitions

Mott Insulators

Anderson
Insulators

● 1st : Finite DC conductivity



  

(More) Realistic AdS-CMT

MASSIVE

GRAVITY

Broken
diffeos

Broken CFT
Transl INV

Momentum
Dissipation



  

EFT for Solids and Massive Gravity
Comoving coordinates of the volume elements:

Elastic response
SOLIDS =

Internal Shift simmetry :

SOLIDS:

equilibrium

Gauging SSB of translations 



  

(More^2) Realistic AdS-CMT

Quite generic T dependence

Of the Drude-Like part

+

Gapped phonons & Polaron formation

Massive Gravity in Stuckelbergs form;  healthy theory

POLARON 

FORMATION



  



  

Metal – Insulator transition

Weight Transfer



  

Emergent Polaron-like dofs

There is a localized and propagating excitation 
with well defined mass, width 

and dispersion relation...

POLARON



  

Disorder Driven Metal-Insulator 
transition from holography

There is a lower bound on the DC conductivity → 

Coupling Massive Gravity to Charged SectorCoupling Massive Gravity to Charged Sector

Electrons- Disorder

Interactions



  

Graviton mass



  

Conclusions

 MASSIVE GRAVITY has REAL WORLD applications (CM)

 There are many USEFUL phases of NR MASSIVE GRAVITY

 MASSIVE GRAVITY encodes PHONONS dynamics

 MASSIVE GRAVITY can model DISORDER DRIVEN MIT

 AdS – CMT PREDICTABILITY ?

Several candicate correlations & observables...



  

Work in progress

✗ Phases of Non Relativistic Massive gravity 

✗ (with L. Alberte, O. Pujolàs, A. Khmelnitsky)

✗ Thermoelectric Response and Coherent-Incoherent contributions

✗ (with A. Amoretti, D. Musso)

✗ Towards Holographic Mott Insulators

✗ (with O. Pujolàs)

✗ Bounds, scalings and phenomenology

✗ (with N. Magnoli, A. Braggio)
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