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Fault-Tolerant Quantum Computation Method Offering New Possibility for Realization of

Quantum Computers
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A quantum computer, which is a novel type of computer exploiting the characteristic features of quantum mechanics, is expected to achieve
solutions that cannot be accomplished with conventional computers, including large-scale molecular design and the attainment of an information
retrieval system with perfect privacy protection.  In order to swiftly realize a quantum computer, however, a quantum error correction technology
and a fault-tolerant quantum computation technology hold the key to the correction of inevitable errors peculiar to quantum computation.

Toshiba has developed a new fault-tolerant quantum computation method and evaluated it using a quantum computer currently under development.
As aresult, we have confirmed an error threshold for fault-tolerant quantum computation that is 10 times higher than that of conventional methods.
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First method for two-qubit gate operation
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Second method for two-qubit gate operation

THIET2ETEY M =M FETENEY,

BIREWZ LI, TNHDOHLETITObN B BIEITE 5724
RBDIZHDDDET, D HEROR/MEp AZEBIZFE LD
KN()THZEN S,

be = Cihky/g? (1)

ZIT, g3 Ay BT MBS OREAREE, k3T
DOFEFIEEE, v 134+ OEAGRE, CIZERKTHY, H1D
YfC=4, K204 C=3V2Thb, R, 14K
THEMHEERAFIRA L2208 Ty M= 0@ 2 M E
THHIEEZT Wb,

D PN LTHERD L ENHOREAL % &2 W5 &,
g>100CVEy LI FURHEOND, 2L, g 2k Wiy
WZHARA00 5L EREWT ERERLTBY, EBEOWH R
D% ZZBHEFHIML NG TH D, D72, T+—
MU TV MR TEIROFHEOYEEIC LD L ENMEDN )T
Ihs,

Fi, K20JE:TIE, BN LH—ET OV 2Z R 5
ZEICEHST, 2B TEY M= MR IIL 72D E D sbh b
I HoTwD, 2FD, T amishz g, T
ISP DRI S>THEF DT AN F—PELLT2ET
By Mr—MIRRIERb o2 PRI, Sl Ehh
X, BRIGR IS D o028 Ty M= MIEII L7
LFPHEN S,

ZDEINIB L7z L7 N FEATR D2 B 5 — b %
W — N IR (B3)s ZOEFRNT—MEWVIFRY
EFNVTIE, REBER (208603, B0k 2
IFLHATAHIET, LEWHOM LRSS, 4 InlE
L0, COMRN2ETEY M —MI#L/z7+ =Lk
MU hETEHEOFETH L, TNITAHNTSHY, 14
YERIREONTEOMENEREZFIA L7228 FEY Mr—

RZ L E21—Vol66 No.10 (2011)



ﬁ@"y \6§$ 1-pr
ﬁE%Dc, \6&1 1=pe

BUsY | | munL |

[ susY |

R 3. HRMT—PDBRYETIV — KMFEE ppr T LW E->THY
L, B OBE SR MR pe TN DAL B,
Error model of probabilistic gate operation
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Decoding of C4/Cscodes for probabilistic gate operation
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Encoded two-qubit gate operation by quantum teleportation
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method
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