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REFVPERTDELIEN 2T, A7 U v RRICIEE I 100922587 100%F THE X 72BN H 5 73,
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BN TECT DA 7R 8D L D ITHEFGEINCDRN D0 E VD | IR mBEICki Tt 5
BHHERT Ty N7 —LTHY ., FHC S BEEERE L,

S BICAREIROEHH - ALER 72y & LT, BHEMFTE. A A X T, A 74 b 7
/) DONAT Yy MEBHEATZESR S D, FRICRENRE LA 7 bOHDLELE LT, &)/
Xy v I Ty T ENEDFICLDER. 74/ & TH OFEENRH D, [THz T/ A=) L
I LWFRIEROELH & & bIZEM, AL, 74+ b (OFRE), THz 74+ FOTXTEh &
FHNHES TEX B AHEMZ /R LT D, MEMS HHRaEICI 1T A2IEEN & THZz DA 7 U » KT,
BT AIOBERBE CHEAET A A% B2 5 THz BRI HEVERE N FZIES LTz, AV VR EBREE T
FROBFREOLERIN, 7/ 77 A4 N—ILIES QED RA T 7 A4 N— T L, 25D ILIES QED %
M7+ b, 74/ &N LTakb—Lr MIFEAET HMAINRET Ry MU — 7 OIS SR L
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(1) KFEPFFE CHEEREHRINICMEZEZETHLMNILES &L, FOREERTE 20
BT - A EHERFZE (A01) 22 b NI ERE 3 B A

B RIERIKE LTOE TS - 7 — X7 BT BEAE OB L OERNE 70076 & 2 o5
MBLOMEY, T L TCENOLDOM, 50X 7+ b, 7/ U EDET N T AT 2 —YHREE BEEIZHE
LT BFEAARD AL T U BRI B O ANA TV > RIEBKBETH D Z L0 s . BHNEEY
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7 & b U EHHEAFSE (A02) 72 b N B3 B AR A
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FIZH D A, BR TOERRE ALY T2 OFRERERREOET, A ae—L A0 RYIO
BRI, B NV RO oM SR E O FEL I ERE RN EN -T2, T/ 74 b=V ZAD
EEALTIE, ZIRITEIA TV T 4 b=y ZHECB T 2 EF Ky ARSI RS Lz, S5,
HOHLEEEREFEC F AR O T o h=F A7 FHHERFICIIAEE LT e dy o 7 SO 7o R B 3
B2, T/ 7 7 A N—3RE QED RAEN T 7 A A—TEE R L. LIRS QED A 2 b — L MCH
ATERBLRERERDD -T2, Hz 7T FE L THEIET D8BTS/ ¥y v 7 EmEFAWT, B
DFE N7y T L, BFREDEFEIZG X D ELH LN L, ZOMREEX—RIZT T~ LY
AR huaRAabv B a2 T 5L &b, B FEX—RIZEM, 74/ THe 74 B EREET
LI AN, SHIT, BRAOIEZ W28 LWRIIC X 2 @EMEReET 7~V Y g b EE LT,
7 & J VBHEARSE (A03) 72 b ONZ B3 B AR A

TA ) ERMNILEET VT VAT a— e &L T OREBUCANT 127 + / O &AL E BT
AR LT, ZORBICK LT, 74/ =y 7O ERERS, &7 Ny b - A D=0 VRSO &
FoA TV RHEEEERER N KRESER L, 7T 7 = VEDRNARHIE 72 &4 H LT i1
b ST, BT HEEEH LR TEEOEBIZ OV T, &1 Ky M AW SRR
TV OEB, AV E T+ ) COETHOIVREEA R, A N VERDEIIRER & 8 R SR 3L
Ran & DA L D HEXHMANA TV v RV AT AOEHRERET NI VAT 2=V D~ A /LA F—
VLI AR N AR LT, FOMICE, T4 ) COBRFEICER LT+ A A R - EEE
L7ce ZAUD ORRITTI S A S & il 2 A L, BRIEE W L~V TR TE 72,

HHER ST EIATZE (A04) 722 B ONZ B3~ 5 AT 22

ATV RETRPEOZRMI 2B AROAIH, Quantum Enabled Technology D FEBL~[AIT =ik EHE
FHERE, BHRx B RDONA T Y v RETROBGRNEMZ B L Tt 2D 7=, ZOHEICx L
T, B, AEY, 74 by, T A RRERNERO, BT, BRE, gkt
EYR E S ESERGH TCORLOMELZ/MAE L, "7V vy MEAEBEL T == L2y e L
TRADTOOHEGmEMEE L, BEFIE LTE, "7V v RETRTOBMABRRO =X LX—1iH
I CEHINC DT DIEER ERN DD, T2, I—RoF /) Fa—T70O MRV hfxike: L ToMmE %
HOEMNMZIL, N 7Yy REFROBRDIENI T+ ) U BNE 28 BEMA L, S5, 7Y v KR
BIRTHREERDIHLVWY Y —ADIFHAC, BF T VR—T—rarvhloET7a harltondg
TV MeZelam L CBRENR ) A AT THOEFEEEZRET 2 & FEHIIFEEZ R L, £, &
FRIUAT 2a—Y 2= N—H LI XD T LT, HaxRAGDOE TCORFHIEB W THEEICA O
RO S AR A ED s N L LTH S LT,

7B, ARfEIETlX Nature 1. Nature Physics 14, Nature Photonics 2 {4, Nature Nano. 344,
Nature Communications 16 f£, Communication Physics 3 . Science Advances 54f, Phys. Rev.
Lett. 21 {72 &, IF O@/mW Y ¥ — T IL~DIERRFwmICERVHE IR I TEBY ., Zhvbmnl~L
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DWFFEEERK & BBk LTV D,

(2) AWFEEBRICLVEoN-ERRE
BON T EE R A FHEAFIE Z ISR B EN T NICHTR T D AR O RE L& ORT, ARMEK
DOYER b FHEIF RN 7 2 - WERURE NS VS, 2 2 CIRFEEARERN H - - HB I T 5,
BT - A VEHERFZE (A01) 22 B N ERE 3 /A%
O wA7ult7x+ hr AV OEBTFHHEER
A NTER EEEEAEH LW H, Ge/ST aT v
VT T A TIZBITDHHE—/LOIRN A B ELER A
EHENLTCET Ry hhoHE -2~ A 7l :
BB SEAR S DB 7 o b v RO A R AT % X2 #h(Gitz)
W45 Z &2z L7z (Nano Lett. 2019), . ) J
O FHIBHERLE P R o D INMEREDOH LWEFIREE
MEICRB LIMEREH F—E U ZIciES& ) bR e Ul Uik Bie ]
Sh)Te & ZAITEMITEFE Cr 2RI L7-BEME bR o O D VIR & ol
Cr,(Bi-,Sb,) o Tes (2 X DRt/ FERGHE/ eth D = g A ERL L 7=, Z D 06
WA TR Z A ODOREMEE OBAL N OTEATIZ 2R DIRE TR
Makxib Lz (X 2) o 2 ofE5E, BRI T S QU T Rk 72 B AU \‘ J
SHROERTHY . = OREOF I BT 7 Y HAR D e S iz @nJ v J k
(Nature Mat. 2017), o AR
OrRaIINTavwT Y AZEMDD~A 27 vkt 3
AR v 2 VR AR T & D HeTe #lE %2 W CTIERL '
Lieyakv 7 U BEET AL ANLDO~A 7 vl
B ERE Lz, KIiorRtTEoicmyEoyatkr
VU EEEICIN A T, FO¥ESDEEE D~ A 7
2R B S v Te, 2R, BT LW E AT
HHr~aT7FPoe— Rk Lz 4x BAHOE
TRATAEBEfR 2 7RI8 L T4 (Phys. Rev. X, 2017),
O BHBRHNRAREZAWEIZurabt y 7 RERKk
Y3
BT AE L A CHHAEASEHZRI A L7 R H NVR
RV, ZNETENT D Z LR TH - - B
HOIr7vaRaty s ppEEH LN L, K(a) i
EBET— ML oagAY Vil EZRA L&A —1
PERIRAE T OE 1 A B MRIRE DZER] AR DA A —
> (Nat. Comm. 2018) T®H» V. [X(b) I —KITHRT
F ¥ RNVDONLEE T ) A r— L TBEIT 5 & B 11K
ENRELBT 5 L2 WERSHISHLY ms
LD THD (PRB(RC)2019),
O T Z v ROZEBEEL Y OBLH)
NIRRT EENEZERET DEHETZ 70 RO L5723 AT LT
R L. ENSHWEENT=7— b OEEE ClTRIEE IR E L 5
ZDOMMEREIZHETDHZ LT, TEZ 77 ROJRNRY ZIRE L
Too WIHEZ T FOIENVITEI 7 v ik ATEY . 22
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7 & bV EHERTE (A02) 72 & UNC B 5 A BT % Laser KA Read.

O #A%Ey FN fubk AVIBHBE - RFTEHEHORE AN AN R
BETHUTEERL A YEY RN AHLICONT, 404 722 L odiE o I TN

WHECRBLAZREZ AT 5 NV FOESERT LA mEdm NV b2 A ‘ Lo
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TRy LOWMRERERMZEB L, H— NV .0 Co R m s
JRE 2 2R L72 (Nat. Comm. 2019)
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BN CEERAE 2O MFECIREOCES GO & = oisH  ©
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Bk, IR ORI D, B |t ]| o]

B COEAS bW L, Ok - - _ — ]
Res QED RoEAFE— K (HX) oIz [-L4-—][-—}—[-}
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R ak — L MRS LI KRB E X
v NI — 7 OREERICHORN D D THD (Nat. Comm. 2019),
O WiF / BRDT F~VY FAF I 7 ZADHFE
T EA RIS DM A L B8\ i
— 2= B A S — U E 1 E Y 2r
VAVASUD I YN b aﬁéhé ey ﬁ
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Wiz T T~V T T L ERMRHEIZ 5 10 Photon energy (meV)
HnsbZ &izkv, ﬁ* TrEN L
BEEIZBWT, S FOEMEMNPREREELZHEZHZ L0, 77—V FRNICRE IR
JE A3 T A AR EE 5 2 L 7 AP 52032 L7z (Nat Photonics2018), & 52, ¥4 U7 « =
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A03 T/ U & ERE L C& 72 GaAs & MEMS i b 4R antEd 2 v
T, FEET 7~ VY BIHFEF ORI 21T o7 (), MEMS 2 AST
U727 T~V BRI NN 2 ST RRIC R AT D RO BEIEIC & N-oda ol
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NEDT~1 mk/Hz

= ANEP (Hz' ")

T v RABERBICIE SO T Y | HREEO 7 b3, . ¢ b A
AR RFOEMAMN T T THDH Z ENFEIES T (APL2016), F T ° . NEDT-1 ukiHz
DOEREEIC AT -5 B b IEFICE A T 5, B S s
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7 % /) VEHERFZ (A03) 72 b ONZ BB 3~ 5 AZEHIA
O BF Fy b« AU =0 /VIRBFIZ & 5 mRREENEHH ,
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N T AE S OFTIRBER T & B 5 = & CEMRERIE f

WD L7= (Sci. Adv. 2017), F7=8(t520 X 9 722k
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2018) . & BIZITHIIR DT 2 #EE 2R H T IUTEET 5
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2T =y 7 TR, 74/ OBERRIE SR U7 BMRF IO KRR
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SHEIAFZE (A04) 72 & QN B¢ B AR
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(L ZETA2 OERFEREZDA L, BEOET Ny boOWSRICBT D EREERLL, &7
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T, RANRTA—FE2Z0 2R Ey NOBRTEINT  n-zer =0 |, eer s

RICH LT, —HORFEY FOKIEANAINV =T % o, | —_—
INNVAFNITCT ey F I 7T HIET ED2ETYE o ox s

v N — N B FET D N2 Nl R O 5k A R I
L7z, X 22

-61-



3. BFFEARRR D EHEEH

RIEEEA L E 720 (1) BRI (Z — 13—t EEFT) . APV AV OBETFHRESOHI#EICINZ T,
eI v, 7+ VOEFHIRES. (2) 74+ NORERGIEBMOMSLE 74 b LMD
YBEORTHRIES. (3) 74/ VORBERFIEBNMOMSLE 7+ ) v OB EOETHRES.
(4) "4 7Yy FEFHRPZOEBLZMIT-ERIVES Likx RYBEREZRET 2HRmOEED 1 >0
FHEIFSE 2 AP S 72, FRIC, BARDMBALRALEICSH DT /G, -/ M %2 BTl o
DI XA I ED Z L DIED, FEBRIFIE L HERZE, R MR CEERR, I—R R, &
AXEL R EHFBMED . 74/ Uil E 7 4 b Uil & oE#EA EH LU, EBRIC, FE0@AEIC
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“l was impressed by the breadth of the program ranging from manipulating quantum bits based
on confined spins, charges, photons, and flux quanta in a large variety of material systems
and their coupling in complex hybrid systems including cavity structures. The increasing
collaborations between teams of different expertise also supported by fundamental theoretical
work demonstrated the enormous potential for realizing and further studying coupled hybrid
systems and quantum networks, areas that deserve particular attention. I was also impressed
by the enthusiasm of the young researchers that may be further enhanced by regular topical
workshops for junior scientists, which increase scientific interactions and also mediate
presentation techniques.”

“This was an impressive meeting with a broad range of interesting talks, because recent
progress in quantum materials and devices has opened the way for the interacting quantum
systems. The Center’ s administration has done a great job putting together an excellent group
of experts in materials growth, device fabrication and testing and theory to carry out this
research. To bring people together from different expertise, the Center could choose a few
high-level scientific and/or application goals, which could be discussed at “all hands’

brainstorming meetings.”

(HQS2019 TOHEEET R A F—aiEmE (208 TT KA FRIOMBKTRIE) Oz k)

Lots of research achievements of world leading quality and originality were presented in the
HQS conference, and the project in general has been remarkably successful and made great impact
onto the scientific community. The advisory board is very happy to have watched that young
scientists have been fostered by the HQS project during these five years and have demonstrated
their potentials to become the leading scientists of the next generation.

The advisory board strongly agrees that betting on a single technology would be a serious
error as one cannot separate quantum technology from, e.g., quantum communications or quantum
measurements and sensing or quantum information processing and computing. Also, at this stage,
it is not possible to predict which directions will produce the largest economic impact. Thus,
the strategy and efforts of the HQS consortium, namely to combine different quantum systems
in order to develop applicable advanced quantum technologies, are in accordance with the world
frontier of the quantum technology development and promise to make leading contributions and
great impacts to the field worldwide

The advisory board would like to strongly emphasize that the outputs of this project have
reached an excellent level that definitely makes a continuation of the activities highly
desirable. It is the unanimous opinion of the advisory board that the present research
activities of this HQS program should be continued, probably by using an appropriate

different scheme of research funding.
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