ROMMBAREFIVE1-5ERR

KRt RS S

2024 FEhR

2 —=5T I TR
HANBETIEESATA
KL AKX

BIERRRTF KFERBER- X7 7HRFTR

4'::1@1&*‘%
e 0B

AT

/ __J
© i
!\;‘,'




1. YEZEEICBITAMAERE I 2 =7 FOEBHE
(1) FFCRA% 7 0y = 7 N O3

A= VAL

DB a—ZOFEBUTL, BICEZ RO E ¥ a—F 53 57217 T
72l FNENDMEFE N HHERNTIERA L, 2R EL TR Em 7 7V —a
VEFATAIRRIC T A0 & 15 LR OB N R IR Th b, D FBUTIL,
BAfa ta—4KRIK, BEAHA—Tz—A, BEFBERYNT—T0 3 BEENPRDL
o, ¥ilo, B FEEXRY N =213, KEOEFT — 42> THLREOMRIK T4
B SIRUWVRh M 2 —F U7 ¢ REEME, BLONERMNLE LD,

K7y =7 ClE, FFlCE FBE Ry NI — 2% L EL TR 2D | 1BE A
VB —T 2 —AIH BT, v R — 7 OREERICERL L, WA AN—R T =T L
7 —X T 7 F XYM E L, N e 7 a2 A 7 D SEEER R L OVKHR e
Ral—ia U CTHRERAF AT, ZOLIRBRICKY, i E ot a—X
DOABEPERE LA LB, SOICE FIERNH BB T & 1 F— Ry OKE
FITHH 5T 5,

ART7ay NI R T 07T AR L Tl E o B a—2OFE ALk
(CL BB TR R 4R AL T Y 2 VM B W TR ENA BB a—HD
F "I =272 85 B O KR FRAViHE & E O FEHEEZ HIFL Q) 5,

il

AK7uayx7NI, B BETHLIE T ARV LHFOm S 2R H LI & 7@
AT LOJFEER LA OFEA BIZRFZRRI AT T, BB A T2 AT e A A
REEELCTUND, WFERRZSIEE 5 O 1 Tl ORI BEEZ B L., 9 8HEMICE
HETIHEVAT LD - FEGEE BIEL T0d, £L T HE 1206 4 IR H
BB ONTIAEH 5 OFEE 1 D30 7F v AL TE 2 T2, O AR A B P ik D
BARBZRBRE ORI DT 5, 7oy = 7 OEHIX, PM 2SiR-EHEES (LI T, TP1)
ELTIEHE 5 O E 1 B0 ELD | 4 PL 3R & OBLFIMEATE)N L CZIUCE BN 5
272> TN,

IHH 5 O 1 CHIELIZVATLEHWTC, AU My Emfar B a—X DOk
R FRHRE O BR300 E 5 OfEE 2 Z5%EL WD, LLEDOEW A
IZEY, BEfara—F Ry N —7 OGN 72 FEFEIC AT 72T, & FHEO
FERIE, A BRI COFEATBHFE N FRIRFEA T T T D IR AT 2 Td,

(2) FFCRA% 7 0y = 7 N ERR I
BV R bT—I T Ay R OEEE 4 HA S 3E
BV Ea—F DA =T VT BT AR MR I EMIE T D720, i &1
LB 2T ADEGREAEHED =, BARMIZIE, & V77 aban o7 ahy 47 524k
w58 T L, BEIAT DOEAAE) (1 6+4/2 K+ T, RE/Fock, Yerfk/ A€ k)
RSP HEE T HEEHIT, BTV —F— (BT AAYT) OIARFEAEFEL T2, 51T,
B B a—HBCORFI 72N U e RE E O B i 72 it 2 £ L 7=,

BV Pa— 2RO EENEIEDORE

FTQC Z##EE L, FLOPS/LINPACK DX HEHE(L Al REZ2 MERER T FRAZ DR A1 T
ST, ZHUTDHE TV AT LOEFEOER RS ICAIL -, BN E &7 e
xEFE HEEL TS,

Wt ZEBE FE DFEH




MFZEBERE R 1 iR NI — T —% T/ F v -7 aba/L B3

B Ry NI =7 DEFRZ AT, N—R 7= T HEREO R &2 E Y LICE FTHEEh
2, mEF V77 abhavod i O FEELZFRIG LTI, BV a— VA —T = —
ZHRER EERMEL . 1000 /—REIBLD 2L — S a  JLhiEA R U TR mIT -5
DT, Fo, JARXIRBHATLENN v T — 73 G HEE 2 ML L, Rk
= h=L O MERE FEBR A S AR AT IC o TR L 72,

AFZEBASETE H 2 E LB E IO & &k

BELH ORI =7 DOTHRWNEGEIZK I, @iV —X— OB LA
HEDTo, Fo, HHIRIICBIT DL — VP —JH L el - et bz kL, /—R
D JE WAL AR DO FER A FHEL72, SHIT, TaT AR RO 2 Y T-FAROREE
ZFEBLT,

WEFEBRAFETH H 3« & - AV - Pk flT OHELE

fir BHE OTC B A 7 B IO RN O JFERSEREIC I L | B+ ATV DIRIFRF
AIE R B DN B IE 21T o 72, AT, JRF AL QED ATV DR Z D |
BEEFE Y MBEEZ R T DA T AT AT DR G AT T,

WHFEBHIIE H 4 i 7 7V —a O

H—/—FREEMTICBABE SN &Il B R L, MR 2 /—F R RyhV—
7 SERIRLTZ, SBIT, T ARy R Ry NI — [ R 17 7V r—sar D
ATV, BB a— 2 OWREERHMI B L& e EOfEET —F 77 F v ki
ZFE R,

WFZEBARIE B 5 7 AR R A F28k
3 =R —RELENSRB BRI R N — DR EE T L AF L Ty T AT AT
WO REME L CEITFFEREZIT1,

PLEDORFZER ALK By "N — 27 O AT )T T2 R H i A K& < piidE S
DIENTET,

(3) 7ay = b~ A MDD FEfEAR I

ATV 7N T, BERBRFAIC PM L FHERE LD AR IR R 2L,
WG DR R S E AR LT, PM 23R LT3R T E Crf
HEFOBEMREEZZITL, ET EOMEBHEIEL TH H S OB L TiT o 70, 158
BAZE1E QUANT-NET 7’12y =77 ki o [E B HE L (AR CooTE Bh 218 U CE FE
ez gL CWND, - BE6 DM 7 oy = 7 N ot H L GRS B e oA %
HEEL TS, Ao X —T = — 2 EREIT A — 7 U ALREL L C GitHub TEHL A —7
A ) _R—=ar LG WS, ELST BN ClI AL A UAE KRS0 dHE A Ak L, £k
DREA~OR IR D T2, HERERFTDRBUNET 77 RUTHS IMEC L0 B A
EHELOHEEICLDINFETD 22— VOO ER, Fet X F v — I LD FE LRI
LR THD,



2. UEEEOWRRRE T oY =7 FOEBAR
(1) WFZEBAZRIE B 1 M CR BB EMEE BT 2LV RN — I T =77 F %7

o h= L DO BR3E

WFZEBA R B - BE 7 —F T 7 F v 7 by L S AR 2R R 5

WAL SERENZ 2024 1, AIEEICH S & Ry N —270FE iz
MR RIES T, BRI, ~N—R =7 =T — SR Lim et
TT—MERDBIMNY 2L —2a 2T, T — RO Fn
AR ARV — R 8D FH T A= OV TR 72 5l
o= T U7 TAUCED . EREOE BT ) A B s A e
ML, —FvzTHEOREILICEHESGLZ,
EH1C, AR EFBE T aba Lo HE BRI LL, EEE
O FIACHIL =7 aha/LOREET VAR LT-, 2D
2ERZBWT, & EEPICRAETHIAREOHH =T —X°
P x5 BRB 5t I R &2 E 8D . 7 e bV O fE MM E
X7,

AR HEEE R RS AEAL Y KRR

WFFEBR R RS il AT e T e ha L SEdk

MHEAEE RN BTV 7abhaLoF2E2HT-0, V7L A ORI OV TLL
T 2 FFROBF AR FEEITTRHA T,
- 72 ([E#R) 73 &1 5 =
- B 2051 5 2
WA VI AN BT D20 OIRE TUIEE 722 ks FE I
GIFEEREAT IOV T, FPGA Z V7= TDC (Time-to—Digital
Converter) D EIEZ MDD X512, 5D TDC DA% [ H#1
FTATRF AL AEE TR T D & L C. Dragonfly B REX[F]
#7515 (TidyFly) OfRETE B AE LT,

A HEE R SRR KRB Z

WFFEBA SRS 1 B 2 — VR H—T = — ADRF LR %

WUEGAE I BN A F—T = — ZADFHFRITHONWT ST Q-Fly 7—x 775
YOMFEAToT2, FFIT, TOMERENE DI/ EHRTEEY, R
AT ORERRITIETE D IHMERED AN H DD, FDHE
\ZHHDENZ LS TRV ED LT FUI T ZR2ME B DN
DUNTHRFILT=,

AREHEEE UK e x KRGE
WFZEBAR R4 : 1000 BHIEDOT —4 B Z—BIED Ry NI —7 7 abhajl « 4 ~_L—3

a2 FIEDOBFIER %

WA SN A - We made significant progress on all four fronts: architecture, protocols



and specifications, hardware integration, and software. Our
primary accomplishment of the year is the development of the Q-
Fly architecture and its first physical demonstration,
incorporating advances in all four work areas. Q—Fly uses optical
switches, and is capable of scaling to tens of thousands of nodes
when sufficiently large optical switches are available. The
experimental demonstration (developed with the Ikuta PI team)
has several nodes, each with independent, distributed control.
The experiment involved the development of software
infrastructure for executing experiments, analyzing data, and
securely and reliably deploying software updates to the classical
controllers. Drafts of several specifications were completed or are
in progress: defining timing regimes and establishing proper
layering in quantum networks, and MEAS, OSW and EPPS nodes.
Lower—level device control software for devices such as rotatable
quarter—-wave plates were completed and packaged into a unit
called PnPQ (plug—n—play quantum), which we expect to release
as open source. We developed architectural advances including
procedures for incorporating repeater graph state—based devices
with nodes with memory. We created the architecture for a silicon
photonic chip suitable for small groups of nodes. In software, we
continued development of algorithms for purifying quantum states
and combining purification with state analysis. We also worked
on multiple levels of the problem of scheduling single large jobs
and multiple smaller jobs on a Q—Fly network and related network
architectures.
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WELAE S FE i N2 : We developed novel tools for distilling bipartite and multipartite states.
The new tools have direct application with near term devices.
They also allowed us to evaluate the feasibility of the highly
modular approach for implementing the surface code establishing
a new benchmark for experiments in terms of the ratio between
memory lifetime and Bell pair generation rate. In order to reduce
the experimental requirements of these architectures, we have
started investigating in collaboration with Takeoka’s group a
method for direct generation of GHZ states that can be used for
simpler implementation of highly modular quantum computers.
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