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Josephson	  junction
with large	  capacitive	  shunt
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3D	  TRANSMON	  QUBIT

Non-‐linear,
lossless
element…

…strongly
(dipole)	   coupled…

…	  to	  a	  3D	  cavity resonant mode

1mm

1cm
fq =	  7.09	  GHz
fc =	  7.91	  GHz
𝜒 =	  33	  MHz
𝜅 =	  0.77	  MHz
T1 =	  1.95	  µs
T2 =	  2.95	  µs



MEASURING	  THE	  STIMULATED	  PHOTONS	  ?
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THE	  NOISE	  IS	  THE	  SIGNAL	  !



HETERODYNE	  MEASUREMENT
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𝑏VWX = 𝛽FG +
𝛾L
2 𝑥(𝑡)

𝑏VWX ∝ 𝑉cd + 𝑖𝑉fg



HETERODYNE	  MEASUREMENT
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PHOTON	  RATE	  MEASUREMENT
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ENERGY	  TRANSFER	  ACROSS	  THE	  QUBIT
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Energy transfer fromport	  a	  to	  port	  b,
although the	  local	  field is zero !

Add a	  2nd drive	  to	  freeze the	  qubit
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PHASE	  DEPENDENCE	  OF	  STIMULATED	  EMISSION
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TRANSFERRED	  vs	  INJECTED	  ENERGY

Preparation in	  :
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TRANSFERRED	  vs	  INJECTED	  ENERGY

Preparation in	  :
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ENERGY	  TRANSFER	  CONTRAST
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Up	  to	  57%	  
(55%	  predicted)
of	  the	  drive	  energy
is transmitted



CONCLUSION

The	  noise	  is the	  signal	  !

Interplay between absorption	  &
stimulated emissionof	  differentmodes

What about	  correlations in	  between
thosemodes	  ?

What about	  non-‐classical states	  ?
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