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DISH OF THE DAYDISH OF THE DAY

1) Take your
     favorite quantum
     phase transition

2) Add disorder

3) Garnish it 
    with butterflies

4) Enjoy it !!
    (and publish it)



  

WEYL SEMIMETAL

INSULATOR



  

WEYL SEMIMETALS

WEYL FERMIONS ANOMALOUS TRANSPORT

See Karl's talk and review !



  

EFT for the Weyl QPT

b: time reversal breaking parameter

Order parameter:
ANOMALOUS HALL CONDUCTIVITY

WEYL NODES GAP



  

We choosed our
Favorite QPT...

Now ...



  

DISORDER AND HARRIS CRITERION

HARRIS CRITERION :

Fluctuations :

Distance from Tc :



  

IS THAT ALL ? RARE REGIONS

The Harris criterion deals with averaged disorder and coarse graining...
What about local effects ??

Local regions which are in 
A different phase with

Respect to the global one

On quantum phase transitions
They can have a strong impact !

SMEARING

[Vojta + ...]Temperature: ''similar'' effects

IS THAT ALL ?? RARE REGIONS!



  

SMEARING

Rare regions effects !!

''universal''

Observed in many QPTs

SMEARING THE QPT



  

AN EXAMPLE



  

DISCRETE SCALE INVARIANCE (DSI)

DISORDER DSI

Fractals, stock markets, earthquakes

And of course

PHYSICS!

[Sornette + ...]

DISCRETE SCALE INVARIANCE



  

QUANTUM CHAOS

OUT-OF-TIME
CORRELATOR

[Shenker, Stanford, Susskind, Swingle, 
 Maldacena, Roberts, Douglas, ...]

Holographic probe :

bulk shockwave

QUANTUM CHAOS



  

'' The Liapunov exponent 
displays a peak in the quantum critical region ''

CHAOTIC QPTs



  

A MODEL FOR AN HOLOGRAPHIC QPT

Time reversal
Breaking parameter

In the homogeneous case:

QPT

'' Weyl nodes separation ''

[Landsteiner, Liu, Sun]



  

THE HOLOGRAPIC WEYL SEMIMETAL QPT

Anomalous Hall conductivity

Sorry different conventions...

THE HOLOGRAPHIC WEYL SEMIMETAL



  

HEATING IT UP

Finite temperature

QPT CROSSOVER

Outside the quantum
Critical region

LET'S MAKE IT HOT



  

HEATING IT UP : PART II

Inside the critical region

Power law, scale invariance

LET'S MAKE IT HOT : PART II



  

OUR DISORDER

Spectral 
representation

and GAUSSIAN DISORDER

LET'S MAKE IT DIRTY



  

DISORDER AND BULK FIELDS

Constant source

Nothing happens

Disordered source

Features at the
Horizon ...

DISORDERED BULK FIELDS



  

RARE REGIONS

They become less rare and larger 
Close to the quantum

Critical point

SMEARING !

They become less rare and larger 
Increasing the disorder

Strength !!!



  

Independent of disorder strength

In agreement with CM expectations, e.g. 

SMEARED QPT



  

DISORDER CORRELATION

Positive correlation increases the smearing

We see indeed broader and less rare regions 

that have undergone the phase transition

DISORDER CORRELATION



  

DISCRETE SCALE INVARIANCE

Appearance of Log-Oscillatory structures

DISORDER ----> DISCRETE SCALE INVARIANCE 

DISCRETE SCALE INVARIANCE



  

BUTTERFLY VELOCITIES

Similar results
In anisotropic
backgrounds



  

OTHER OBSERVABLES

Same behaviour in the Viscosities

           VIOLATION OF KSS



  

ANISOTROPY

Measure of anisotropy



  

THE IDEA 

vB is affected by anisotropy via h(r)

that is the reason of the minimum ( = KSS)

Curious form …. (c/a theorem ??)



  

THE RESULTS

MAX !



  

A CONJECTURE

Assume an anisotropy of the form (our case)

AND MAXIMUM AT THE QUANTUM CRITICAL POINT !!!

MAX AT THE

CRITICAL POINT

Dependence on the IR near-horizon geometry ...



  

CONCLUSIONS



  

Discrete scale invariance

Disorder backreaction

Connection with c/a theorems ??

QCP with emergent isotropy ??

Definition of L from field theory ??



  

STAY GRUMPY,
STAY SCIENTIST 

The grumpy scientist

thegrumpyscientist

www.thegrumpyscientist.com



  


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35

