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Built-in parallelism...
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the art of quantum distillation

Factorisation : O[ (Log N)3 ]
(Shor, 1994)

unstructured data base search O[ N1/2 ]
(Grover, 1995)
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Quantum, 
but not easily scalable

Scalable, 
but not easily quantum

nuclear spins superconducting circuits

(T.U. Delft)
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Current-biased large junction Coupled medium-size junctions Small junction
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(Note: similar idea by A.Zorin)
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EJ=0.86 kBK
EC=0.68 kBK

( )Jeff J 2/E E cos δ;

Effective box :
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EJ=0.86 kBK
EC=0.68 kBK

ν 0
1(

G
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NC

δ/2π

No random dephasing
(at 1st order)

dν01/dNC =0
dν01/dδ =0

At saddle point :

t

01 010
(t) (t ’)dt ’  tϕ ν ν= ∫ ;

Parameters:



EJ=0.86 kBK
EC=0.68 kBK
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 FIT:

 EJ  = 0.86 kBK
 EC = 0.68 kBK
 junction asymmetry = 0
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Nc=1/2
Φ=0
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ν01= 16463.64 MHz
Q = 20300 +/- 700
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φ = 0
4 µs RF pulse
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NC = 1/2
φ = 0
~ 25 ns RF pulse

Exponential fit:
T1 = 1.84 µs

Q1 ~ 90000 > Q ~ Qϕ
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νRF = 16409.50 MHz
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Electrostatic 
coupling

0 1 1 0↔
Exchange interaction
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+ U1  & swap

Universal set
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Bell ’s states & logic gates
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