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R E C E NT PR O G R E SSES  IN
S UPE R C O NDUCTING  Q UBITS

MIT Stanford Berkeley Nano Forum, Stanford, June 16, 2004

J. S. Tsai, NEC/Riken

• C OUPLED O S C ILLATION�

  Yu. Pashkin et al, Nature, 421, 823, 03

• CNOT O PERAT ION

  T. Yamamoto et al, Nature, 425, 941, 03

• S ingle-S HOT ME A S U R E MENT
  E F F IC IE N C Y ~90%
  V IS IBILITY  ~70% 
  Noise for T1 & T1

  O. Astafiev et al, Cond-mat/0402619
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Ion Trap (Wineland et al.: NIST, ‘95) 2 qubit

 (Sackett et al.: NIST, 00) 4 qubit
Cavity QED (Kimble et al: Caltech, ‘95) 2 qubit
NMR (Chuang et al: IBM et al.,  ‘01) 7 qubit

Small Josephson junction
ChargeCharge (NEC, 99)(NEC, 99) 1 qubit
Phase (Kansas, NIST, 02) 1 qubit
Charge (Scaly, Chalmers, 02) 1 qubit
Phase/Flux (Delft, 02) 1 qubit
ChargeCharge (NEC/Riken, 02)(NEC/Riken, 02) 2 qubit

Quantum Dot

Exciton     (Michigan, NTT) 1 qubit

Charge (NTT) 1 qubit 
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Non-adiabatic gate operationNon-adiabatic gate operationNon-adiabatic gate operation

Nature, 398, 786, 1999
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S ingle Shot Measurement Scheme (mask design)
S in g le-electro n  trap + SET
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- capacitive coupling
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SUMMARY

• C O H E R E NTLY

C O UPLED
  2-Q U BIT

• MA C R O S C O PIC -

ENTANG LEMENT
C R E A TION
• CNOT OPERAT ION

• S ingle-S HOT

MEASUREMENT

       E F F IC IE N C Y ~90%
• UNSOLVED  ISSUES :

D E C O H E R E N C E /R E L A X IATI
O N
  INT E G R A T O N
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σσx σσx

Coupling C harge Q ubits

qubitqubit qubitqubit

σσz σσz

qubitqubit qubitqubit

JQ You, et al. 
PRL, 89, 197902-1, 2002


