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Evolution	of	Quantum	States

Density	Matrices
• Solve	a	differential	equation

Unitary	Evolution
• Evaluate	an	integral



Charge-Based	Quantum	Dot	Qubits

• Discarding	all	but	the	charge-tunneling	degrees	of	freedom	yields	
a	4x4	Hamiltonian	for	time-evolution



The	Charge-Tunneling	Hamiltonian

Tunnelings between	dots

Onsite	valley	splittings

Detuning (UL−UR)



Driving	with	Pulses

• Systems	are	driven	by	
electrical	pulses

Usite =	qEsite
• Optimizations	are	possible	in	
the	unitary	regime	assuming	
forms	of	the	driving	pulse



Coherent	Oscillations



Optimizing	Unitary	Methods



Optimizing	Unitary	Methods

• Constant	Hamiltonian
• Evaluate	in	one	step

• Repeated	features
• Store	in	memory

• Extension	of	previous	computations
• Iteratively	multiply



Speeds	of	Computation



Results	of	Optimization

• The	same	results	may	be	
found	by	unitary	methods	as	
density	matrix	methods
• Much	faster	(120	times)
• with	speed:	parameter	space



Parameter	Space	Exploration	is	Practical

• Using	two-axis	step	
pulse,	with	a	step	at	0
• Animation	of	200,	
200x200	images	took	
2	hours	57	mins



Questions?


