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Favourite
topics



C. Wilson
IQC, Waterloo

Pol Forn-Díaz
IQC, Waterloo

A. Lupascu
IQC, Waterloo

F. Deppe
WMI, Garching

M. Häberlein
WMI, Garching

D. Zueco
U. Zaragoza

E. Sánchez-Burillo
ICMA, Zaragoza

L. Martín-Moreno
ICMA, Zaragoza

B. Peropadre
Harvard

D. Porras
Univ. Sussex, UK



  



  

LagrangianLagrangian

Kirchoff theoryKirchoff theory

Cij V̇ j=
1
Lij

(V i−V j)

+…

Vg Cg

C

J

Flux variablesFlux variables

V=
d φ

dt

S=∫t0
t f
L(φ , φ̇)dt

HamiltonianHamiltonian

H=H (q ,φ)
q=∂ L /∂ φ̇

QuantizationQuantization

[φ , q]=iℏ

H=
1

Cg+C
q2

+V g q+
1

2 L
ϕ

2
+J ϕ0 cos(ϕ /Φ0)

http://juanjose.garciaripoll.com/lectures-quantum-circuits



  

A bit of 
everything



  

Pet topics
http://arxiv.org/abs/1602.00416



  

Flexible in 
time and 
content

Tight 
schedule



  

Organizational issues
Location: IQOQI, entrance left, 1st office

Email:

jj.garcia.ripoll@csic.es

Material: will be uploaded to my homepage

http://juanjose.garciaripoll.com

after curation

Will announce topic of the lectures there and 30'

@jjgarciaripoll

mailto:jj.garcia.ripoll@csic.es
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http://juanjose.garciaripoll.com/lectures-quantum-circuits


  
http://juanjose.garciaripoll.com/lectures-quantum-circuits

Also:

M. Devoret's Les Houches Lectures
http://qulab.eng.yale.edu/documents/reprin
ts/Houches_fluctuations.pdf

S. Girvin Lecture notes on circuits

A. Blais, PRA 69 062320 (2004)

T. Orlando's book on superconductivity

…

always growing list of papers

Feedback appreciated!

http://juanjose.garciaripoll.com/lectures-quantum-circuits
http://qulab.eng.yale.edu/documents/reprints/Houches_fluctuations.pdf
http://qulab.eng.yale.edu/documents/reprints/Houches_fluctuations.pdf


  

1. Find a qubit
 Discrete coherent degrees of freedom
 Preparation of some initial state
 Measurements

2. Enable computation
 Arbitrary local unitaries
 One universal two-qubit unitary

3. Scale up with error correction
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Mixed media



  



  



  

High-level elements



  



  

Capacitor



  

Inductor



  P. Forn-Díaz et al, Phys. Rev. Lett. 105, 237001 (2010)
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