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SQUID : a controllable quantum oscillator
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SQUID : a controllable and mesurable resonator
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Actual experimental set-up
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Pads
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SQUID samples

L1 = 90pH, L2 = 154pH
Lsquid = L1 + L2



2D potential of the SQUID
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Escape in the 1D potential limit

U/U0

I/2I0=0.5, b=3.3, Φext/Φ0=0.2

Sharifi and al.
PRL, vol61, #6, 1988, pp 742



U/U0 I/2I0=0.5, b=0.3, Φext/Φ0=0.5
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MQT and TA for a SQUID close to zero flux
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MQT and TA for a SQUID close to zero flux
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MQT and TA for a SQUID at -Φ0 /4

2.7

2.8

2.9

3

3.1

40 60 80 100 300

Experiment

Ic
 5

0%
 (µ

A
)

Temperature (mK)

Φ/Φ0=-0.266

20

30

40

50

60

70

40 60 80 100 300

Experiment

²I
 (n

A
)

Temperature (mK)

Φ/Φ0=-0.266



MQT and TA for a SQUID at -Φ0 /4
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MQT and TA for a SQUID at -Φ0 /4
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RF measurements on a SQUID
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External noise? - Ic too small
- from the coaxial line
- thermal heating from the coaxial line

Definition of an effective temperature : Teff=210mK



Microwave ωrf

ωp

Resonant activation in a SQUID 
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Classical and linear model
SQUID

Cenv

Lenv Ic(Φ/Φ0=0)=770nA
Csquid=0,65pF 
Msquid=0,46pH

Menv=2,3pH
Lenv=3,3nH
Cenv=86pF

Ib
Menv Msquid

50Ω Coax line IRF

For IRF= 0.5µA

0%

1% E∝ Φ0 Ic
2π (δϕmax)2Energie : 

 
N = E /hωp ≈ 0.015 for Q~16
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But  ~0,15! N therm



Current pulses and flux pulses
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Nanopulses of flux

Φe/Φ0 = 0.15
Rise time = 21ns
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Adiabatic measurements
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∆tRF =4µs
∆t ~ 10ns ~ relaxation time
Rise and fall time of the nanopulse ~1,6ns < relaxation time



Linear measurement of the plasma  frequency
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Conclusion
Experimental set-up :

Low noise measurement
MQT for a JJ
Thermal activation with a predicted T2/3

Observation of MQT for a particle in a two dimensional potential

Dynamics experiments :
Observation of resonant activation in the SQUID
Very short life time measurements using nanopulse
Adiabatic meausrements?

In the future :
High quality factor
Analysis of the resonant activation escape
Single excitation in the SQUID
SQUID coupled to a Cooper pair box


