0 02/097725 A3

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date

(10) International Publication Number

5 December 2002 (05.12.2002) PCT WO 02/097725 A3

(51) International Patent Classification”: GO6N 1/00 (74) Agent: STONE, A. Oliver; Smart & Biggar, P.O. Box
2999, Station D, 900-55 Metcalfe Street, Ottawa, Ontario

(21) International Application Number: PCT/CA02/00787 KI1P 5Y6 (CA).
(22) International Filing Date: 29 May 2002 (29.05.2002) (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
(25) Filing Language: English CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
’ GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
(26) Publication Language: English LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(30) Priority Data:
09/872,495 1 June 2001 (01.06.2001) US
(71) Applicant: D-WAVE SYSTEMS INC. [CA/CA]; 1985
West Broadway, Suite 320, Vancouver, British Columbia
V6J 4Y3 (CA).
(72) Inventors: AMIN, Mohammad, H., S.; 305-1465 W.
12th Avenue, Vancouver, British Columbia V6H 1M7
(CA). ROSE, Geordie; 114-1424 Walnut Street, Van-
couver, British Columbia V6J 3R3 (CA). ZAGOSKIN,
Alexandre; 2003 W. 8th Avenue, Vancouver, British
Columbia V6J 1W4 (CA). HILTON, Jeremy, P.; 2-2160
West 29th Avenue, Vancouver, British Columbia V6J 4Y3
(CA).

MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,

SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,

YU, ZA, ZM, ZW.
(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Burasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, CH, CY, DE, DK, ES, FI, FR,
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR,
NE, SN, TD, TG).

Published:
with international search report

(88) Date of publication of the international search report:
10 July 2003

[Continued on next page]

(54) Title: QUANTUM PROCESSING SYSTEM FOR A SUPERCONDUCTING PHASE QUBIT

801

300

110

(57) Abstract: A control system for an array of qubits is disclosed. The control system according to the present invention provides
currents and voltages to qubits in the array of qubits in order to perform functions on the qubit. The functions that the control
system can perform include read out, initialization, and entanglement. The state of a qubit can be determined by grounding the qubit,
applying a current across the qubit, measuring the resulting potential drop across the qubit, and interpreting the potential drop as a
state of the qubit. A qubit can be initialized by grounding the qubit and applying a current across the qubit in a selected direction for a
time sufficient that the quantum state of the qubit can relax into the selected state. In some embodiments, the qubit can be initialized
by grounding the qubit and applying a current across the qubit in a selected direction and then ramping the current to zero in order
that the state of the qubit relaxes into the selected state. The states of two qubits can be entangled by coupling the two qubits through
a switch. In some embodiments, the switch that is capable of grounding the qubits can also be utilized for entangling selected qubits.
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