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In the Quantronium experiment, a superconducting device, the single Cooper pair transistor, is placed in parallel with a Josephson junction with a much larger critical current, thus forming an asymmetric SQUID. This configuration allows to access the current-phase relation of the transistor, or its derivative, and hence to read-out the state of the Q-bit.

We have used a similar set-up to perform two other experiments:

- Measurement of Bloch oscillations [1]
When a small Josephson junction is current-biased, the voltage across the junction is predicted to oscillate at the Bloch frequency I/2e, reflecting the 2e-periodicity of the energy of the ground state of the junction with charge [2]. This phenomenon is a realization of Bloch oscillations that occur more generally for any quantum particle moving in a periodic potential and subject to a constant driving force [3].
We present measurements by reflectometry of Bloch oscillations on Josephson junctions in Quantronium samples. The current bias was implemented by a linear voltage increase on the gate electrode of the transistor.
- Measurement of the current-phase relation of atomic point contacts
By placing a mechanically controllable atomic point-contact in parallel with a large Josephson junction, we have measured the current-phase relation of contacts with just a few conducting channels, with various transparencies. 
[image: image2.wmf]…

…

F

d

i

(

d

)

…

…

F

d

i

(

d

)

Two methods have been used: measurements of the switching current of the resulting asymmetric SQUID, which reflects directly the current-phase relation of the atomic contact; and microwave reflectometry, which gives access to the effective inductance of the point contact. The results are compared with the predictions of the mesoscopic theory of superconductivity, based on the concept of Andreev levels [4].
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