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Your response

Yes No

40%

60%

Familiarity with simulation Familiarity with COMSOL

1 2 43

1. Have never heard of COMSOL

2. Have heard of COMSOL

3. Have some experience with COMSOL

4. Have used COMSOL extensively

52%

30%

18%

0%

Need for simulation

Deeper understanding of the physical 

system

Engineering qubits

Investigating EM fields in quantum 

circuits 

Limitation to theoretical models



Need for numerical simulation



Need for numerical simulation

Single-qubit quantum processor

Qubit

Resonator



Need for numerical simulation

Qubit

Resonator

QubitResonator

Cin

Cout

Cg

Lumped modelSingle-qubit quantum processor

Bare minimum for a single-qubit quantum processor!



Need for numerical simulation

Capacitors

Coplanar waveguide 

(CPW) resonator

Single-qubit quantum processor



Capacitors

Parallel plate capacitor

Boundary value problem
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Partial differential equation (PDE)

Nice closed form solution!



Capacitors

@ wikipedia



COMSOL Multiphysics

Chemical reactions

AcousticsOpticsElectromagnetism

Heat transfer Schrödinger equation

@ Comsol



COMSOL Multiphysics

Physics modules
Mathematical 

models

Numerical 

models

Electromagnetics

Fluid Dynamics

Solid Mechanics

Partial Differential Equations 

(PDEs)

Differential-Algebraic Equations 

(DAEs)

Finite Element Method (FEM)

Boundary Element Method (BEM)

Finite Difference Method (FDM)

Ordinary Differential Equations 

(ODEs)



COMSOL Workshop

You can download the software from https://download.aalto.fi

Check out the installation instruction from 

mycourses webpage Announcement forum


