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» Quantum mechanics predicts new
effects that can't be explained
classically

» Many experimental realisations of
“truly” gquantum systems

» Useful for fundamental studies but
also new technologies
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THE BIG PROBLEM: DECOHERENCE

» All systems interact with their T TG
surrounding environment “"\»L,\ N/J”
* This Iinteraction destroys the fragile 9
properties (coherence) of the LL'L- SyStem

quantum state

PN

‘A SOLUTION:

MOVE QUICKLY TO AVOID NEGATIVE EFFECTS OF ENVIRONMENT!

—-‘Shortcuts to Adiabaticity”




SHORTCUTS TO ADIABATICITY
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COUNTERDIABATIC
DRIVING

= Eu(t)[Aa(t)(An(t)]

Correction Hamiltonian:

Original Hamiltonian:

Hep(t) = th 0t An) (An| = (An|0tAn) [An) (Anl)

Implemented Hamiltonian: H(t) = Ho(t) + Hop ()

« Counterdiabatic
Force
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QUANTUM SPEED KEEP TO
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Time averaged: Angle between states:

AB, =1 / CAH(s)s  L([o), i) = arceos (|(ol42))



* Learn about quantum
speed limits and shortcuts
to adiabaticity

e Calculate and assess limits
for model systems

« Establish connection
between the energetic cost
and the total evolution time

THE PROJECT




