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Photon—echo—based broadband quantum interface was demonstrated at telecom wavelength
using highly—stacked InAs quantum dots fabricated by means of strain compensation.
Highly—sensitive heterodyne detection technique was developed to perform photon echo
measurements at the single photon level. Moreover, it was demonstrated the simultaneous control
of doping position, density, preferential orientation of nitrogen—vacancy centers in diamond by
using nitrogen—doped isotopically—purified chemical vapor deposition. Highly—sensitive sensing of
proton—induced magnetic field was demonstrated using electric spin states of shallow

nitrogen—vacancy center in diamond.
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C. L.Degen, and K. M. Itoh, “Growth and Characterization of Isotopically
Enriched CVD !2C Films with Well-Behaved Near Surface NVs”, Workshop
On Diamond-Spintronics, Photonics, Bio-Applications, Hong Kong, Apr.
27-29, 2013.

SR — I, RPVE—, WK, AL —/, R@EET, E7REMNE
T 74k bET Ry VEAKRIEHBETFA VXY —T = —ADHAR
FEEFAM), AADEYSE 69 MER KRS, HIERFWMMEF v o X2 (#h
=N, 201443 A 27 H—3 A 30 H.

EWEME, BIER_, &M, EBEE, WEC, ERE—, gL
W, RWEF, &8 —EBEmMWiEzET244TYEL RNV HRLESKEDE
WEab -V A, AAWEZSE 69 BIE KK, HIERKFEME
F oy N A (fZE)) , 20144 3 4 27 H—3H 30 H.

&Rk, WBRE, BEEC, EBEE, mEC, ERE—, FEBELA
Vo, REF, ey —Em#z/TI 544 F7YEL NN FLESEELH
Wittty 7, BHAWETERE 69 BIERKS, B KFHMM X
¥ oA (MZE)I) L 20144 3 A 27 H—3H 30 H.

PEEER ., LURME, & F K, EReE, wEC, BEHE -, FEL
Y, FEME ¥, [Dynamical Decouplingic k24 A4 ¥ &> F NVHLES
KoFaev—Lv oAl , BARDEFESE 69 BFERKES, B KFIM
¥y X2 (M4&)) , 20144 3 A 27H—3 A 30H.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

A T-FE, EURAATL, BREEE ., JEBSEE, MRS, MEHE—, FEAY, R T
“Evaluation of spin property and magnetic field sensitivity of nitrogen-vacancy center in diamond
using micropatterned substrate”, % 61 [EJS B PR AINGRIH S, 7 ILFEHE R AR
Sy 8 (%)), 2014423 A 17 H—3 A 20 A.

TWRAATE, MBS, AR, R, MR, BRI, OUERAT, FUEE, T
AN TEMN EER F—TbFRMR RN L 5 7 A v FrE 28 7L 40 o i (v fil i)
My, 561 S HMEI R FINRIES, § IR FEERE Y v N2 (R,
201443 17 A—3 /1 20 A.

SAR—FF, FPE—, SNWHIE—H, RWEET, 287 Fy PEEGEZHL
FIRHEHR 7 v oa—BF A VX —Tz2—ADBFREINE ST 7 4
— ], HelmELHAMAFTSRFEFMHERS, TUFRRFHEER* v
SNRA (M) ,20144F 3 17 H -3 H 20 H.

KA, KPP —, BWEE T, TnAs EF Ny bofEEMERIZES
o EMEREEEORE ) FelNICAVHERESEFTERERS, F
W RFHBER S v 2 (&) ,20144 3 5 17 H—3 H 20 H.
INTER — B, EREE, RPE—, NEE, RWE T, lInP(311)B XK Lk
KHE InAs BT Ky hORKEFEAFI 7 2], HeLEISAMAELE
FEIFHHS, TSI FERRFRABEREY Y > X2 (#E)I) , 2014 4 3 A
17 A —3 4 20 A.

ERE F, /NVEIR — RS, MARE T, RHERA, A, RPE—, REET,
MNnP(311)B m#&HEM £ InAs & Fy bo¥—ig) , & 61 HIS AW
SERFFMHEERS, TUFERRFHBERS v 82 (&) 2014 4 3
A 17 H—3H 200.

B, FHEME, kE2, THEBh—R v ) Fa—T2A0@EEN
EWBECToOR T4k , F6lEICHDEESESTENMHEHS, § 10
FRERFHBEE X ¥ %A (M) , 20144 3 A 17 H—3 H 20 A.
(AR ST, T&7FFy PEZRMERE] , KoxE Y e
=7 AWRE, T7x—VEEY V—F&A/N (EH) ,2013 4 10 A 17
H—10H 19 H.

RWEYT, TETRFyMEAHE - BETATIVOAIHEEGRIEREED
R, THLWEBZOAIKE T JERT XA A~ORKE S,
kXRFFr /72 EREHF (C=54) , 20134 10 A 15 H —16 H.
HBRNE, BRIEEC, EZEedh, BEC, EEE—, FFEBEALAFE, R
T, TEFF-TRMEHELEFIHEEETERLEZY A PEL FHE
FELFPLOBMIN E R BHMKILE] , B AMEAFES 2013 FKF K
=, BEBEREFH EBEX Y VA (#8E) ,20134 9 A 25 H—-9 A 28 H.
SR —FF, RPE—, SBEIE -, BEET, TP -7 L2
EIZLAARE— 2 BNREAR»DLDO 7+ b= a—4k) , H AW
ER03EMEBRE, HEREH ZBXF Y %2 (f8K) , 20134 9 A
25 A —9 A 28 A.

KB, RPE—, 88 ARA—fF, R@EBE T+, TEMHERRE InAs 21 F v
FeBiFAd2~Tua ¥4 7xbroa—flE], BAYHTES 2013 F 1k
FERE, BMBERFE=BXv /"2 ({85) ,20134 9 7 25 H—9 A 28
H.

EAHB, @M, LWL, B ETE, EEM -, EEeE, g,
BHE -, fFEAY, BEMT, &3 —-MAFMF oy 70 L 254 v =
VRNERELPFLORNLEIR] , HAWEPER 203FEKERS, HEX
FH B Yy o8N A (fEE) 20134 90 25 H—9 A 28 H.
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

&R, BORR, EiEEL, BEC, ERE—, 54FH, FEATR,
HEf, REOOLHELAA YT PRAEEZALTLOREEELLE &R T
JUAYHMOBE] , BAYHER 203FEMKETRE, BERKET =5
Xy o8& (f8K) 20134 9/ 253 —9 A 28 H.

AT, NS B, EREE, RPIWE -, HSFME, FOAABIE, R
M7, TInP@BIB EH EH —~ InAsEF Fy hORXBME], B AP
Z203EMKBERE, BMERFE BX vy 82 (fEE) ,20134 9 A 25
H—9H 28H.

HREE, N — RS, RPE—, B, TInP(311)B & L InAs & 1 K
v FOREENEE/RE~OEE ] BAPHEES 2013 FHFEKRES,
WMERKFE =By X2 (f8F) ,20134 9 7 25 H—9 H 28 H.

R 7, K4GHEF, T. Rosskopf, C. Degen, =&, MHE —, (FiE
N, XA E FRE—= NV P LEHOCZHM/ABESEFR], BAYE
FE013FEKFERE, MERKFEHF By 32 (fEF) , 20134 9 A
25 H—9 H 28 H.

AR —FF, FPWE—, NEE B, REEF, BEEEFTEaDHE L
FETFEYyMNOET Ry VEAE~DOERE - B4, H 740 HHE S
SKFEFHERS, REHERFRBLF ¥ 2 (FHE) , 2013 4 9 A
16 H—9 H 20 H.

AINVER —BE, EREE, AP —, AR, R, TERERE., K
BEECTHERINLZEEE InP(311)B EHR L InAs &+ Ky Fo X2
M), BETARGCHDEYSKELINERS, IELERERHL S v
RA (HHR) , 20134 9 H 16 H—9 H 20 H.

BWMT, T4 YE RN BV —Z AWM/ EENE) , & 3 H
JER R BB AT S, MR EE (FhR)I) 20134 8 A 8 A —
8 7 10 H.

B, NTE B, RPEE—, RHOM T, [EEREN S Bk
TRITEY MOETF RNy MESGEK~OEST - F4 ], 2013 FE L — ¥ -
BEfT L7 br= ZAMRERER, GRRKFAB Ty 2 (&R)
20134 5 H 17 H.

LW E, SEEY, EBE MEBELC, EAE—, FEBRAF, FEH
F, TERPF—-—EAAERBEEERHEEE CTERLEY A FE S F NV
oA —H T OKE - ALY UREM] , 2013 FEL—F - BT LY
e =7 ZAREHEER, TRRXFABIT ¥ X2 (&IR) , 2013 4 5 A
17 H.

SA—F, R, TH— k7t LE&F RNy MEAKDaE—LV YV MNAEAE
ER , B 3EEM 7+ b= AR YA, BARNES#H#EE (K
) , 20134 4 A 26 H.

(invited) J. Ishi-Hayase, “Quantum measurement of magnetic field using NV
centers in isotopically enriched diamond”, Topical workshop on
semiconductor spintronics, Yokohama, Kanagawa, Japan, Jan. 24, 2013.

S. Tomizawa, H. Watanabe, T. Ishikawa, H. Umezawa, S. Shikata, K.M. Itoh,
and J. Ishi-Hayase, “Effective and Position-Controlled Doping of
Nitrogen-Vacancy Centers Using Chemical Vapor Deposition”, International
Union of Materials Research Societies-International Conference on Electronic
Materials 2012, Yokohama, Kanagawa, Japan, Sep. 23-28, 2012.
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60.
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K. Ohashi, S. Tomizawa, T. Ishikawa, H. Watanabe,, S. Shikata, J.
Ishi-Hayase, and K.M. Itoh, “Nitrogen-Vacancy Centers Introduced during
CVD Growth in Isotopically Controlled **C Diamond Films”, International
Union of Materials Research Societies-International Conference on Electronic
Materials 2012, Yokohama, Kanagawa, Japan, Sep. 23-28, 2012.

S. Tomizawa, K. Ohashi, H. Watanabe, T. Ishikawa, K.M. Itoh, H. Umezawa,
S. Shikata, K.M. Itoh, and J. Ishi-Hayase, “Three-dimensional Position Control of
Nitrogen-vacancy Centers in Single Crystalline Diamond through Chemical
Vapor Deposition on Etched Substrate”, International Conference on Diamond
and Carbon Materials, Granada, Spain, Sep. 3-6, 2012.

K. Suzuki, K. Akahane, N. Yamamoto, and J. Ishi-Hayase, “Transfer and
Retrieval of Optical Coherence to Strain-compensated Quantum Dots using a
Heterodyne Photon-echo Technique”, 31st International Conference on the
Physics of Semiconductors, Zurich, Swiss, Jul. 29 — Aug. 3, 2012.

R. Suemori, K. Akahane, N. Yamamoto, and J. Ishi-Hayase, “Anomalous
Decay of Photon Echo in a Quantum Dot Ensemble in the Strong Excitation
Regime” 31st International Conference on the Physics of Semiconductors,
Zurich, Swiss, Jul. 29 — Aug. 3, 2012.

K. Ohashi, S. Tomizawa, T. Ishikawa, K.-M. C. Fu, C. Santori, V. M. Acosta,
R. G. Beausoleil, H. Watanabe, S. Shikata, J. Ishi-Hayase, and K.M. Itoh,
“Properties of NV centers in isotopically enriched '*C diamond films”,
NanoMRI conference 2012, Ascona, Switzerland, Jul. 22-27, 2012.
EIEREY, KEETY, FEBEAF, R#EE -, EEEE, WBEC, EHXE
— TN ARHIH CVD ¥ 4 Y& N@ERY O % FE 2L KM FEMEFEAM],
60 IS HYEESESFTEWNMEHS, RN LEXRFE (F&E)) , 2013
# 3 H 27 H-30 H.

SR —FF, RPE—, LAEW, FEBEr, T2EFFy MEAK~DEE
FEHrappHE -+ L2pave—Ly NREE - BA ], % 600G
HhE P EET2#EHRS, RN THRXY (M&E)) , 2013 4 3 A 27
H—30H.

B d, BIEC, EHE -, EHAEAY, REHE¥E, A28, R
T, PFHEAV, I~ 70l 77 AFICIVEELEFEZEXY S U v L
XAXELFERPORBMEGER-ZLPLORK, HF 26 BIFX¥ A ¥ E
VRV UYRTY U A, HUFERRKRFEFFILF ¥ V2 (HE) , 2012 4 11 A
19 A.

(FREHE) FHETF I XA YT PBERSPEREILFT L O FERFENE,
FTHRESTH LV OAIR EWER T - KEHUERE~DRERM),
W=7y LA — (M) ,20124 10 A 12 H.

(FBAHEE) RMMEr, THFEFATIRERTFOXMELEEFLY , BERX
FEEREMBES, UV —F— Vi (EITAH) ,20124 9 A 25 H.
EEET, KBEY, EExE, EHHE—, fE{, C. Santori, V.M.
Acosta, FEEAF, F¥EME 7, [FAAHIE CVD ¥4 ¥ FEER T O
BRELXRMOFFEFM , BAPHEYS 2012 FKFRE, BikET
K% (f&EJ)) , 20124 9 H 18 H —9 A 21 H.

KAz dr, RPEB—, WAE, @B, THEBETICBTIERAET
Ky h7Zx bhroa—FEE0ME—F] , BAPHEYS 2012 FKFKX
&, BlRENY K% (MFE)), 20124 9 A 18 H—-9 A 21 H.
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63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

SA—F, FRPE—, WARER, BB, ~7ed s B 7+ b
Ta—krHAVEEMEET Ny VEAK~OHzE—L YV ZADEREE -
BA], HI3EICADHEZEZRMES, EERXFHILEF Yy X2 - 2
IR E v XA (F%) 20124 9 A 11 H—9 A 14 H.
KRG, BEEY, R@E -, FEAY, A&k, ek, BEA
B, [ZHZ- 21T O0N F—7FSN-RMERE 2CH A e FEBER
OERLE SR MEREM) , F 73 EICHYEZFS ZINEES, BHERKFH
Ix v X2 - MILDRFXHF v 82 (FWE) , 20124 9 A 11 H—9
H 14 H.

Junko Ishi-Hayase, “Coherence in a quantum dot ensemble — fundamentals and
applications”, JSPS Japanese-French Frontiers of Science Symposium 2011,
Nice, France, Jan. 20-22, 2012.

(invited) Junko Ishi-Hayase, “Nonlinear optics in semiconductor quantum-dot
nanostructures”, JST Japan-French Frontiers of Engineering Second
Symposium, Kyoto, Japan, Feb. 25-27, 2012.

S.Tomizawa, Y.Nakao, K.Akahene, N.Yamamoto, K.Ema, and J.Ishi-Hayase,
“Strong anisotropic characteristics of excitons in strain compensated
self-assembled InAs quatum dots”, 6th International School and Conference
on Spintronics and Quantum Information Technology (SPINTECHS®6),
Matsue ,Shimane, Japan, Aug. 1-5, 2011.

J.Ishi-Hayase, K.Akanane,N.Yamamoto, K.Ema,and M.Sasaki, “Coherence
Transfer between Photonic Time-bin Pulse and a Semiconductor Quantum Dot
Ensemble”, 6th International School and Conference on Spintronics and
Quantum Information Technology (SPINTECHG6), Matsue, Shimane, Japan,
Aug. 1-5, 2011.

Junko Ishi-Hayase, Kouichi Akahane, Naokatsu Yamamoto, Kazuhiro Ema,
and Masahide Sasaki, “Coherence Transfer of Time-bin Pulse to a
Semiconductor Quantum Dot Ensemble using Photon Echo Technique”,
Nonlinear Optics 2011 (2011 NLO) , Kauai, USA, Jul. 17-22, 2011.
WREES, K&ah, BEBEAY, RPE—, FEME-, (EdfdEET Ny
MBI 2BEFEMO A=V BEKFME] , 2012 £FF 5 59 \IL
MYBEFEAESHES, PREBRNFRBEHS Y /XX, 2012 4 3 7 15
H~18 H.

(e m) BRWME -, THE -3, RPE—, LWARETL, £ x AHx
“Coherence in a quantum dot ensemble -fundamentals and applications-",
AABRKT2E 181EFES, TRRFEBRN GG, 20114 12H 7H.
AKIFIEWR, BEET, THEFHEEBICL--TMEIRDI B ZORREME]
REISHYE RS FREES, LB KRS, 201148 3 29 H~9 1 2 H.
(FBrrehm) Rl TEMEETF Ny VEAKOXETFHIE L 2 0L
M1, ®r2RISHDESSFHERS, B KRS, 20114 8 4 29 H ~9
H2H.

A 7, TR Ry MIE B - B AT Y Ol 2011 R FE R 58
FAW B2 B AR I 5 R I 2, RS TARNR Y, 2011 4F 3 1 24 H~27 H.
FRE, PREBGS, B (GHA) B, RP E—, WA B, LS 5L, HEx
A HEse, &Ny POEHRNIERBESTOEM 54 , 2011 FEFH
58 [l 7 BMRE G =, MR LRRY, 201143 4 24 H~27 H.
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HEx o2 (M&EJ) , 20134 3 A 11 H.

B, TPEEABETFF Yy bOREBLETSEZL Y bo=J Z~0DJF
M1, E3mEFEEE I T —, BEZXB KT, 20124 2 A 240, BE
FRKRE KLL ¥ & —.

2 & FINABEZ, A —, RPE—, BRGNS, FrEEEE, EaR707, RE¥FEH, b
SEER, NHEEBE, RERER, MIUBAZE, RUEL, AHNRE, KEHE, BAL
HAR:S RS, ZHwis, EAE .z, mARE, BIER, MEHM, ZHILY, SHKXE, %
RZ, BRFE, APHE, LREML, Ee&n, IWARER, SFme, BNEZE, FTHm
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X o« T 4 — TR, 2011 -, #X—THL 440 X — 7, ISBN 978-4-86043-376-5. (47
HEE) PR, B2mREIEFLIEG BEERRFCBIL2EMERFNY b
=k —1 > A, pp.367-375.
EXME | (MFEH) 04
1
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P http://www.st.keio.ac.jp/kyurizukai/07_hayase/pdf/hayase06_j.pdf
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