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A major problem in full-duplex wireless communications is that power of
transmitted radio wave is too large compared to received radio wave, and interference cancellation
is extremely difficult. To tackle this difficulty, 1 explored possibility of extremely reducing
transmitting power so that only several dozens of photons are contained in a single transmitted
symbol. Under such a situation, quantum mechanical effect becomes dominant, and 1 considered error
correction methods under such a situation. | conducted international collaborative research with
three Spanish researchers, built a theoretical foundation of such problems, and proposed explicit
methods. We published four papers in referred academic journal in open access.



X C—19, F-19—1, Z—19 (L&)
1. WA Y W) DT 5
HERDOBHGBZIZIB N TIE, HELRRLZET D LT TE RN o7, ZOMHBENIZIEEN
DEIDI0D125FFEE (120 dB) BREOEIZ BRI HIEET 2 EE P REARICAD & ITH
ONETholz, 120 dBOFHIEEZ X v o425 2 LIFBARTHAES TIZARWAS, 2010448
AT, TUXIEFLE L T I a JE SR AR EDE D Z LI T, ZEEOE
INZHARTERICKRENVENEFFOREROEBENZ RNy 2L L, BRENGETE
EELTWD LEICTIE, ZOERRPZE L TWHIEENOEFERETED LI o7,
Wi EBREBEL VLTI, RTEBERBENATRETHD 2 ENFEIEINTZN, ZD X7
A HEMGEE ~OBGRNL T 7 e —F R EBRELAPII AR E L TWD LB, LI TE
HERRIBIE ~OIERIGRA 72T 7' 0 —F LIV SIS SN 0T e —FRNARE LTI L& X
7

2. WHEDOHK

ADR DI 1A~z & 51T, & HmERGEE B 2 BRI MGt - BN IZERAA Y F)1T
ARELTWe, 22T, FRCHREZ b N Y H#EA 5B OB b, & =HERNA O
AR L, TNOOMRZRIETZ 2 ANE Lic, TOX O RAMEZAETZ LT, Hiw
HIZRIT D8 LOBED R R, & BmERIEE O S 572 2 ERMLIZINT 72 5 ORIz 45 5
hoE&EZT,

3. WDk

W OMERUEE T, ZEROZERBICE S K OENIBROFEWICH KT 5E) X
D $100 dBLAEEV, ZOENDOREIENDS, R_EHEROERLREHELILTND, 20
EEEEZEENOREREVERIBICHO T HIEL LT, #HEVVARLVLIO2HTVIZEENR
D7 (BRGE O 3)LF — ORI R B/ N OBNL) ICETHO T Z ERXERTIERVNEE X
7o BRTHETIERWERCIX, ERELOM/NRIEEW A6 - 7285138 hZEE A2 & hdk
DEFEERT, HEBL NV TIIEBFAETHD Z EBHEGEIN TS, REROE ZHuNE
TR ATe & | BFNFHIREEN IR E 2D, £, —HEETV VAL —2HTVIZHWDS
BHNRRKENSL e, R ETEREE CFE) ITHRELESGSETHELWREEZT
DT LY D, £ T, ZOXIBRRVUTBN TR L RIET D 72D ETIIFH)
IR B LR B0 FIEEE L T 2 e L Lz,

4. BFIERR

201 TARIC A AN IMTE U, ERLEE 23 L, £ Ok % [ Quasi-cyclic
constructions of quantum codes| &\ 9 4 THIHEEEFinite Fields and Their
Applications |ZA—7 T 7B ATHEK LI, ZORRIITROLI RO THoT, K
EIFFS L, FEEa&EY 7 ML bORHOR S L ROV ETER S TH D, EEEK
[B1£575 (quasi cyclic code) &id, FEiEam&En L, Enflani-zhzho7a v 7 T
KEIL72b ORHBOFEEEL 2D K9 RV ETIERF 5 Th o7z, BEELKEIRF 513604 A1
DHILILTWADN, ZRAEFIRFRY OFIENCHWHIZIE E A o T, BRELKEIST
GO % AL L OEFERENORESINEF L, ETELRVWEITIE CH -T2, F
[E D7 N—T1Z Lo THEB & FITHERS I S NG SCPRARICR > TWD Z & &2 /o
F7me FICERPIKEIS 52 B FRRE D ETIEICHWD Z LN TE 572012, S EUKES 53



7T _REFDEMEZAENI LT, £ L TEOTREMEETT-T & ) LRI 54 &
FRSIZ > CTEJE LICEER L, RN TWEE TRV ETIEOFEX Y &, B
NEFFE LTe, ZOMRITMESICB#chzde, 22T T 15 HI N, 2HFIZ—
EORBE 52 T0D,

WIZ, EEEROE N IAA TWDTZDICAFEIIZEN T L E 5 |1 /157
NIRRT M THIA TE RV HBERFBB TR L., 2L T, #EREZERD
BCRFTZINA FEIAT D LI THEOMER (FELE 1 2HVITik
HZEMTEHBEMOE) ZEmb L AHEMEICOWTHNEZMGDTZ, ZokoLtxTh, &
TR 2T 5 2 LIIMATH D, A= F TR P EEH L OOE TR
DI AT O FIEICOWNT, BB D AL OILFENITEE L 2018F It 21T 72,
DGR, WHT o Z TN A M WE BT FTIEIZ OV T, SRR 22 BEER A1 23
ARLTWDZ RN BB AT o7, Flo, B S mn e iz s &
DNWTC, W= Z TV A M EHWCETFIRER Y OFEFEIZPERE DR DWW T
T DA EERH LT, 260521 TEntanglement-assisted quantum
error-correcting codes over arbitrary finite fields & 8 L CHE AT & FHiHEEEQuantum
Information Processing (CA— 7> 7 7 B AREK I NI, ZOWmIIHEEZ 1ELLT T
PEIZ 8 HEBIH SN —EDA /37 bEHEZTWHEHIThH D,

BRI, By MR EMAARKEEO 2FE N H DL Z N H S hHHBILTND,
BFHRRR Y HENCIRN T, Zb 2FEHORR Y OARERPRES ZERDIEDBHY
INB20% 3 CRARVGIIFREHEFF LIE O DLW EnH 5 Z ST HIFERINOH D
nNTWe, =, A2 Z 7N A Ly bR FHRBAYHEICHHTE 25612, 2nb
2TIHDFRY Z 3 T O FRUTHEDL B 2 T 6T, o DITHETT R EIREI MmO £
FHIN TV, ZIT, AFETLER LRSS CO®FPFIEE & 2O XD RISV TR
L. TRROMEESET-, £TR1IKD [Entanglement-assisted quantum
error-correcting codes over arbitrary finite fields] & [RfR72T 7 = v 7 &, 2 FEEOD
RIS LoD, AT Z A v M BIERT D& FHI7eR 0 HilE 7 Ao B Y 72 A
MaEES L=, £7-. [Entanglement-assisted quantum error-correcting codes
over arbitrary finite fields| & [FEk727T 7 = 7 TETFHI72F 0 S NOMEREDORIRIC
OWTHIRAZ G 212, £z, BARNZ G OMER 7152 BCHRR U 3T IERF BT EE DWW TR
L. ANROYEREIRA & L2 2 LI L > TIREMBEOANEL R LT, b DR RIT

[ Asymmetric Entanglement-Assisted Quantum Error-Correcting Codes and
BCH Codes] & & L CTHEFfT X #iiiE [TEEE Access| #6CA—7 07 78 XA THES
iz,

Z D%, BB OMERERR DL IOV T, Hor— A T2020E 458 IZ FHES R %
Tolee TORR, B DHAO—HLNHRL LTV RN LERbhote, 2D EF
AR DFERORIEWZ RS 2010 T3 <, MRETDIFHZILITH 2 & TEY RUER
ZR/ONDLIEEERLTWEED, 2O L9 eatitf %4 [Improved
Gilbert-Varshamov Bound for Entanglement-Assisted Asymmetric Quantum Error
Correction by Symplectic Orthogonality] & L CHE &l & Fifiss [TEER
Transactions on Quantum Enginnering] 3§24 —7"0 7 7 A THE#E LT,



4 4 3 4

Galindo Carlos Hernando Fernando Matsumoto Ryutaroh 52

Quasi-cyclic constructions of quantum codes 2018

Finite Fields and Their Applications 261 280
DOI

10.1016/j -ffa.2018.04.010

Galindo Carlos Hernando Fernando Matsumoto Ryutaroh Ruano Diego 18

Entanglement-assisted quantum error-correcting codes over arbitrary finite fields 2019

Quantum Information Processing 116
DOI

10.1007/s11128-019-2234-5

Galindo Carlos Hernando Fernando Matsumoto Ryutaroh Ruano Diego 8

Asymmetric Entanglement-Assisted Quantum Error-Correcting Codes and BCH Codes 2020

IEEE Access

18571 18579

DOl
10.1109/ACCESS.2020.2967426

Matsumoto Ryutaroh

Improved Gilbert-Varshamov Bound for Entanglement-Assisted Asymmetric Quantum Error Correction 2020
by Symplectic Orthogonality
IEEE Transactions on Quantum Engineering 4100604

DOl
10.1109/TQE.2020.2978454







