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Outline

< Bistro entanglement

< Web of entanglement in matter

*» An Institute was born
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Topological lunch

<+ Me: Quantum condensed matter via QFT

% One reason that made me excited about PI:
X1ao-Gang Wen (grand father) came from MIT

Topological matter

/

< Symmetry-protected topology, group cohomology, etc
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Conformal

&

% “Conformal Field Theories are the harmonic oscillators of
the 21st century.” A. Strominger

<+ CFTs abound:
< Boundary of topological phases
< Quantum Phase Transitions

<+ String theory, esp. AdS / CFT correspondence
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Entangled lunch

< Roger Melko mentioned puzzle regarding
entanglement entropy at phase transitions (CFT)

3 transitions, 3 CFTs, 3 entropies:

S(cft2) = 2 S(cftl)
S(cft3) = 3 S(cftl)

< [ knew CFT but not about entanglement
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< Had idea. Rob Myers also had idea.

&,
L4

Rob & Pablo Bueno could compute entropies
of polyhedral regions via AdS/CFT

We made conjecture about l ;
universal angle dependence of entropies in CFTs
(proven true)

&,
4

< Shape dependence of entanglement in QFT [Bueno, Casini,
Hayward, Melko, Myers, etc]
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Responsibilities

<+ After postdoc at Harvard (Sachdev group), became professor at
U de Montréal in 2016

< Had to juggle many things, but luckily CRC gave me more
time for research

<+ Many new projects, including:

’0

% Monopole operators in CFTs & spin liquids [Dupuis, Boyack,
Paranjape, Chester]

o,

< Thermal transport in high-temperature superconductors [Lyu]
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Back to entanglement

< Entanglement entropy has limitations (does not measure
entanglement when there’s environment)

<+ With Gilles Parez, studied true entanglement measure
(negativity) in CFTs:

Entanglement in CFTs in all dimensions is short-ranged.

< Distant subregions share exponentially little entanglement but
strong classical correlations !
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Fate of Entanglement

< Part of much more general phenomenon [Parez, WK]

Multiparty Entanglement is short-ranged
in matter at equilibrium.
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Fate of Entanglement

< Part of much more general phenomenon [Parez, WK]

Multiparty Entanglement is short-ranged
in matter at equilibrium.

% Similar Fate in time:

As a system thermalizes following quantum quench,
it will typically loose all forms of entanglement.
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An Institute was born




Philanthropy

+ Mike Lazaridis’ philanthropic gift lead to PI

< Dean Frédéric Bouchard had a dream: propose to the
Fondation Courtois a new institute for the study of matter /
materials.

< Asked 2 chemistry colleagues and myself to draft a
scientific proposal

More than ’
$160 million
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PI has a new friend

< New building with labs (“soon”

< 1 Director endowed with Chair (C. Silva)
< 6 Research Chairs (near future: 10)

< 30+ members

< 10+ Postdoctoral Fellows of the Institute
< Students

% External members
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My dream

< Institut Courtois will have a space like the PI bistro

Thanks!

Happy 25th PI'!
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