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What	we	actually	promise	to	do:	
Time-Optimal	non-adiabatic	Thouless pumping	

• Adiabatic	time	modulation	of	1D	potential	parameters	mimics	2D	
topological	Chern insulator
• Integer	Chern number	in	one	cycle	of	time-evolution	corresponds	to	
integer	number	of	charges	pumped	from	one	end	to	the	other



What	we	actually	intend	to	do:	
Time-Optimal	edge	state	transfer	in	SSH	chain
Su-Schriefer-Heegermodel	(1979-80)	of	polyacetilyne (1D	solitons)

Zak-phase	topological	order from	Dynamical	matrix.	
Topologically	trivial:	φ=0		non-trivial	φ=1
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What	we	actually	started	with:	
Time-optimal	edge	state	transfer	in	mechanical SSH	chain



We	do	it!	Both	in	mechanical	and	quantum

Mechanical
21	masses	(no	other	odd	case	in	literature)
k1-=3	k2=1	fidelity	>99%

Cos	(like	Mei	2018):	T=300
Linear:	T=195
Tangential:	T=146
Symmetric	optimal:	T=40
Assymetric optimal:	T=15!
If	you	can	tune	initial	phase	

T->1!!!

Quantum
Longhi (2019):	CTAP	case	31	sites	>90%	fidelity
J1=1	J2=0
Minimum	 times	for	this	case:

Mei	(2018):	T=800
Longhi (2019):	T=200
WE	(2019):	T->2!!!
Lang&Buechler (2017)	even	case	N=10
VERY	DIFFERENT		FROM	ODD
One	parameter	change	T=40

Buchler pol/sin:	<30%	Fidelity
WE	99.9%	fidelity	crossing	gap



BUT	we	have	->0	clue
CLUE	1:	The	form	of	the	control	functions



BUT	we	have	->0	clue
CLUE	2:	Energy	Exchange



BUT	we	have	->0	clue
CLUE	3:	Instantaneous	Bulk	Excitation
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And	with	the	optimal	you	get	some	bonus!

• Amplification:	only	mechanical!
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• Better	robustness	against	disorder!
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What’s	next…

• Understand	deeper	(eg.	Adiabaticity)	and	publish!
• Link	with	Compact	Localized	States	(check	Christian’s	talk)
• Link	with	state	transfer/gates	(check	Nicolas’+	Malte’s talk)
• Link	with	non-linear	stuff	(check Giorgos’	talk)
• Link	with	2D	SSH	stuff	(check	Vassos’s talk)
• And	last	but	not	least	Do	IT	EXPERIMENTALLY!	(check	Olivier’s	talk)


