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• Demonstrated tuning of energy 
spacing (EJ) of 2-level quantum 
system (Single Cooper-Pair Box)

• Observed temporal evolution of 
superposition states (coherent 
oscillations)

• Made a measurement of energy 
relaxation (T1) and dephasing (T2) 
times



• 2-level system with level 
splitting EJ at degeneracy point

• Qubit manipulation with 
DC pulses:

• start with |0>

• DC pulse brings system 
to degeneracy point and 
back
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SCB & RF-SET



Measured 2e periodic staircase
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Magnetic Field Tuning of EJ
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Qubit Manipulation
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• Effect of continuous DC pulse train

• Vary pulse width to follow coherent oscillations



Coherent Oscillations
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• Use period of oscillations to find EJ at different magnetic fields

• Oscillations correspond well with EJ extracted from 
spectroscopy



T1 Measurements
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• T1 measurement from decay of spectroscopy peak

• From decay of DC pulse induced oscillation 
amplitude T1 is one order of magnitude shorter



Future Directions

• Further investigation of coherence times –
different methods yield vastly different values

• Increase attenuation on pulse lines – reduce 
thermal noise

• New sample design – less coupling

• New HEMT Amplifier – higher S/N

…multi-pulse gates
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