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Toffoli and CNOT are widely used in Q circuit;
but too deep and too many gates are required in general.
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Qutrit

m rotation between |1) & |2

o 2 X/ % X{
With Qutrit 1 Q

Circuit can be simple 0 @&L»
X

Single gate Quitrit i 100), [10)
. '\ 3 states are used
2Q gate Qutrit
(10)0] +12)2) ® T+ | 1)(1] ® Xy, 10>, |1>, |2>

“Generalized CNOT”

But 1) weak for noise Purpose of this Sponsored Researches

2) mixing RF _ is to overcome these problems
causes wrong operation 3
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b, &— £ .¢+ .-_-4: E-S‘gﬁu 1 Qubit consists

r—— Cy A with 2 JJs
L I Bl (D -
Ly 4Cr CI 6. aGE Spatial Symmetry
T —=====1C. 125 can b 4 inTCQ 7 provides
. e oI can be used in : :
] :r 5 MEJ- A 1) Frequency Shift
- y \~‘ ’ : M . o, .
I B, SN N T Charge dispersion 2) Noise mitigation
50 . . i . . 10—1% & = \ :T' -i-= iz
(a) AN e
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o 107 & \ \\ o R oo S )
] i DN
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L§ 20 ¢ | Fuook ‘*\\ Can we use
'~ 10} |m) | el AN here?
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ElI=0 -> transmon

limit » EJ/EC>>1 -> Noise effect is reduced
the+second excited states are composed of the 5, Noise effect is furthermore expected
|27) (= (]02) £ |20))/v2) modes and the

to be reduced by factor ~10
uncoupled zero mode |2°) (= |11))

due to symmetry
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Test JJ we made

| Désigned by Metal o
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Finally tested
@ IBM QHTC

b

Control Engineering

N




Alice’s
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Teleportation
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Measurement

Quantum ,
teleportation Bob’s
qubit
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