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(5) XEHEIM (FH-LHARCHEEMOBIE. KRREETOCIrOEIMAEL)

T IAXDONA A ERISHICB T 2800 ey 7 2L LT, F /YA ¥ nanoelectronic
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T TOAYHNEEEA A= T 9 F 7 UL EIBEIREES D12 X DI EER 2 AMIE O
TR - B & B TIATIZ L 2 23 VBB 26 10 & BRIRIESE, BTk U A v FET |2 X Sk
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2. 4 EFAVEL— A3 TCKERICEREZEERILTESH L EHAA

1) =<4
BV — X CKIBIZEAEZ Sd{b T 5 2 & 255500

(2) ME
7174 D-Wave Systems f11Z LA RO TR E T 2 ©a—F ORI E & >0 F Iz, it
R CTEA 2 Ea—XIIHEET DHEREHAFNTBL L TV D, £D L5 e, 2015 4 12
H. KE NASA, Google f1:, USRA (Universities Space Research Association) 23i#& %
&R %, D-Wave Systems ftO&E 2> a2 —% [D-Wave 2X| (ZX > T, FFEDOMAEH
B LA B FEO 2 U B a— 2 LT LEMEEICHNZZ L2 RE L D2,

(3) ERSHHITHHAREHKDEIA
T & I E TOIGEA]
BfarEa—XICET AR OREE R T,
1980~19904F
KK TR o v B o —F OATRE
P. Benioff (CNRS), R. P. Feynman (CALTECH), David Deutsch (Oxford Univer-
sity) fiti
1994 4
P. W. Shor (MIT) = & 0 FKE s f % el T1T 2 703U X ABA%E 3,49
TOTNAITY ZAAEHWEEFa L a—2RNERINS L. BI{ED RSA 5723 —
WEZ U TRt SO ATREMEDS H U | P, EERNOOETFaA L Ea—F~OEAN
—SUZEE D,
1998 4
FARRSREIR E M ERK RLKR) B& 7 =—1U 7Bl a g o
1999 4E
AT ZRIE, 25JEH . Y. Pashkin (NEC) M TR 17— b (1qbit) % EH 6
EARZFCTEFYF— PRERTE D2 L2, ER{LOAREH 2R T 5,

2000 £ELLRE

B3 o — 2 ORI (B2 b — L 2 ARFE D BRI R)
2011 4

D-Wave Systems tt (7 %) NEFT7=—V U JIZHEI<EFI L Ea—F 2%
20134

D-Wave SystemstE:7232544 % Google+NASA (Quantum Al Lab.), 7 v ¥ — K~v—F
[ZWIA, B AT T RESIHFEFTICIZ20164F ISIA T IE L S b,
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DOIRERAY 2R EE R E2 B L CRFa s Ea— 2 OAfEMELZBR L TE 72, 20154F97(C
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Uo7« 24 7E, FFEOHMAEERE(LMEIZIRE SN D23, 3Tl LiRdD-Wave 2X~ 32—
DEDITHREN BTG L TWD, LrL, &FT7T=—U7 - 247 ThoTh, HDOLE
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(A% 0B L 72 2 Bk 7]

D-Wave 2X~ > — 8 EFLD £ 9 e @dtE 2~ OB S - MEICx L TORTH Y | &
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DX —1L, Hx OETAE L OREOMATITH L THEMEICE(LT 523, =¥ —
IMEIZZET DRNC, 1T FERT V¥ X VEEREIZ X - T L, RFTH72 = 3L ¥ —fk
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HTX DR TITARNE LTS, D-Wavett OREAARETEF © kB O#EGEHE 2 iRk L,
X0 MR b IGSARRIC R D FE NI S TV D,

(4) ZFEBM FEHROCHFEBORIN. KRETOSIDOBIRLL)
[HA]

WIS BRI 7" 1 77 Z & (ImPACT) (2BWT & ATHKEE TRy Y
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TWa,

CkE]
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Advanced Research Projects Activity) CTFit 2 2D 2y =7 FHBETHTH D,

- QEO (Quantum Enhanced Optimization)

2015 EPHAAD 5 FEMDOTm V=27 FTH Y RO = o — 2 TIIFEEMICH AN
HoMA Y RECMELY, BT =V TETHS I L2 AEE T 5, 3 IROTIICHEE
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TR KRBT e — 2 ROEFE T e Y = 7 FRIRE EXEBIRD TN D,
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LRICS BATIRBINTCEST =— VU U 7RG L &7 o> TS, FRIZKETIE Google,
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1) V. S.Denchev, S. Boixo, S. V. Isakov, N. Ding, R. Babbush, V. Smelyanskiy, J. Martinis and
H. Neven, “What is the Computational Value of Finite Range Tunneling?”’, Preprint:
http://arxiv.org/abs/1512.02206v4 (201643 H 16 H 7 7 & X)

2) ITpro byHRE=Z > Ea—4% “D-WaveD & 2 EFa—X T [ 1 EHEEH] . NASASGoogle
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3) P.W.Shor, “Atgorithms for quantum computation: Discrete log and factoring”, Proceedings
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4) P.W.Shor, “Poiynomial-time aigorithms for prime factorization and discrete logarithms on a
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5) T. Kadowaki and H. Nishimori, “Quantum annealing in the transverse Ising model”, Phys.
Rev. E58, (1998): 5355.
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2.

M

2

3

5 XERF/TH//00— AT T4 TDOEM
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KEFRS /)T ad— . f =TT 4 7 OHEN

BE

K27 U2 b BET O20014RITH6 E - TLOR, 165EMICOZ Y TSN T RERT /7
7 /uv—-+ A =77 47 (National Nanotechnology Initiative :NNI) (Z-2\ T, OSTP

(KFESE R FHANBORR) DLloyd Whitmanl® £23PCAST (KitiEFHFHAFE =) (<
BWTHRIERE Z1To72 (20164F11H) o & 2Tk, BRI L o TELR M Lo R0
firzpaZft LT < 72DIZ, NNIZHD B REZHWNERO L bDICTH T & f)‘i%%%“@%é
ElLT, ZOEDIZHLPLHEOMENRMLETHY | KER~OEM LM, #E., R
&, REEE, 7/ BhEWESMER SN2 ORESZ 2RI T 5 Y A7 fmBEY, {flﬁ"l
FEERRREZ A b, EELEREL, 2LV KERPREOREEEZSGL 2N T
xhHELT,

F7o. 2016FFHCIE, NNIUCBIT A2 EE T2 7T LO—D2THHNSFOF /77 /ay
—WrEA 7 TRy U —2 (NNIN) 2A#& T L., %ik7 = 77 5L LT, National
Nanotechnology Coordinated Infrastructure (NNCI) 23Bf%f &7z, AT CIX LD OFEHE)
MOV THERL T 5,

ERNS ZH T EHEERFREDEIM
INNITH U bz TE]
NNIiZ 1@%@@?@2m$*k§1$%%ﬁﬁ% LTW5, 20154 TRITKS$LEBTH U |

20014E LR DAL $22BIZ 5, iEAMERITENRZL E L CHESL.SBOH THERE L T\ 5,

NNITHEOETRINGRIE, RS (HHS, KBy 23NIH) 2331% TR T, IRICEXR
FHMH (NSF) &x=x1r¥—% (DOE) 73#c<, ZOMEBETEIED0%Z HH TS, D
NER#E (DOD) | KEHREEEMFZEHT (NIST) &fitE . ZALb52DAIT « HEE TR
D% % O TVD, THRESIE, 20165FLEZS>OT 0 7T L aiR—R b« 27T

(PCA) fBIZVRX VA FENDHLDIT7D (2014FLLRTOPCAILSFHIK TH-72) . 2016
FEOPCARD THRELZIZLL T O X D IZFHENTWD

- Foundational Research (34%)

- Applications, Devices, and Systems (26%)

- Signature Initiatives (17%)

- Infrastructure & Instrument (16%)

- EHS: Environment. Health and Safety (7%)

201147 5 BALE L7248 T RRIBravIZ B 0 M e B AL Ik “Signature Initiatives”®5%EIk (LA
T) A

* Nanotechnology for Solar Energy Collection and Conversion
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+ Nanoelectronics for 2020 and Beyond

* Sustainable Nanomanufacturing

* Nanotechnology Knowledge Infrastructure

* Nanotechnology for Sensors and Sensors for Nanotechnology

WL T, 12HDOKRBTRALF—IZOWTITHIEZZERL L b DL AR LTEY, ZIUTE
DD LW E & LT “Water Sustainability Through Nanotechnology” 238 H417- (2016
F)

[R&F 2h R ]

Lux ResearchtL®fRAEIC LD L. F /77 /a0 o —|ZBT 2EESDE CoH RIS
20104 $339B 7>H20124F1% $731B £ TR L. 20185 % TIZid $4.4T ITET 5 & Tl
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Spineft72 &3 5 & LT 5, Whitmanflit:ix, 7/ 77 /0 O—03R#i72 508 Thix 7e >
EHTHASNTEBY ., BORNREXT /77 /P —0%M%E2 3 & BT 2 0ERH S
EEKL,

(4) FFEAITRY - BURRERRE

NNI (ZHS BT K » THEAH S 285, - #2022 b LT < 72HIiz, NNI %
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R0 eE SH, #E, PR3, BREFME. 7 B E 28 S 7o i dh O FE0%L
RIZKT DY A7 WER), ER, SPEREA A HLE L 2 ENEHEIN TV D, KE
IEZZNETHNNIOE &ETHBFERLT U M —FITEMO KRR ZX > TETEBY, Zh
ZILICHEAT LR L TWD, AT 28T 5 NNIBUREERLZIRD £ LD oMfke L
T. KHFENFIZ National Nanotechnology Coordinating Office NNCO)23 % % 3, NNCO (Z
BIFHLLTF OIEENZ SV T, PCAST ORFEHRE TIIE LI N TS,

c KT =BT AU — 7 va v TEESCH S ED3LT : Carbon Nanotubes, Sensors,
Exposure science, US-EU Coordination

s A H—FRy b EIFT—DBE : #Hl ; NNCO’s Public Webinars

« 79 MU —F75H) : Contests and Challenges, NSF nanotech videos, NSF Generation
Nano, Small Science, Superheroes Contest

- #RUE S IBAFERERE (OECD) ., KEAFFTFRGIE/R (USPTO) & 3LIZ NNI 5281l oD HvE
ZERCHH,

+ Industry Roundtable ®BH{# (2015 4F),

- FEAL - BB ENTWD Z LT HBURSC, - EMEAREL ORE A RE L
TWAEREZRHTEL, FOLHIRTal T AL TERLERVEZ LN DD
T DR

cARUA R NT R T —T L0 (2015 ),

cHUNMREDT T 7 ) a U —EEMREICRET 5 7+ — T AR EZERESRE (NEC) &
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— 7Ty N7 A —MZBWTH, RENENLL OB efiAal LTRELSOHDH Z LT
K72 WIRA > R TH B,

CRDS-FY2016-FR-01 EMFRAREARZEAMIREMEE MEFERB L 2 —

HSER - —\ O\



MARREDRHIRES
28 MERFEOH LLEIE (20165)

NNCIOFSIL, =L 7 hr=F A T4 h=F A <A 7 all, ~A 7 ajiiik, 2L,
ZIVEIICR - FEMMEEZ AT 5, RIZITHIERE 7R T A 73 A = RZHEMMEE A T 2 LR
LEENTEY, S REIEL 2 L bEMEL TWD, NNCIORMEIL, 74 - EMxE%E
MoT7 7 BARARETH Y, ENLET Th{HERPICA—T 0 THDH L LTS, NNCIDA
W4 L SEEEE, PIL IXFROLEEBY TH D,

# 1 NNCI OFHLEL & S miigR. Pl

Site University and Partner PI
Mid-Atlantic Nanotechnology Hub for | University of Pennsylvania with partner Mark Allen
Research, Education and Innovation Community College of Philadelphia
Texas Nanofabrication Facility University of Texas at Austin San] ay
Banerjee

Northwest Nanotechnology Infra-
structure

University of Washington with partner Ore-
gon State University

Karl Bohringer

Southeastern Nanotechnology Infra-

Georgia Institute of Technology with part-

nology Infrastructure

structure Corridor ners North Carolina A&T State University Oliver Brand
and University of North Carolina-Greensboro
. . University of Minnesota Twin Cities with Stephen
Midwest Nano Infrastructure Corridor partner North Dakota State University Campbell
i Montana State University with partner David
Montana Nanotechnology Facility Carlton College Dickensheets
Soft and Hybrid Nanotechnology Ex- Northwestern University with partner Uni- . .
perimental Resource versity of Chicago Vinayak Dravid
E};it}lhel:rgllcilEnq;?f:nljligiglall\lgigzgzg?r Virginia Polytechnic Institute and State Michael
University Hochella

North Carolina Research Triangle
Nanotechnology Network

North Carolina State University with part-
ners Duke University and University of
North Carolina-Chapel Hill

Jacob Jones

San Diego Nanotechnology Infra-

University of California, San Diego Yu-Hwa Lo
structure
Stanford Site Stanford University Kathryn Moler
Cornell Nanoscale Science and Tech- | 1 o University Daniel Ralph
nology Facility
- . . . David
Nebraska Nanoscale Facility University of Nebraska-Lincoln
Sellmyer
Nanotechnology Collaborative Infra- Arlzpna State University w.lth partners . Trevor
Maricopa County Community College Dis-
structure Southwest . . . . Thornton
trict and Science Foundation Arizona
The Kentucky Multi-scale Manufac- University of Louisville with partner Uni- Kevin Walsh
turing and Nano Integration Node versity of Kentucky
The Center for Nanoscale Systems at Harvard Universit Robert
Harvard University Y Westervelt
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(6) BEEH

1) PCAST Past Meetings,
https://www.whitehouse.gov/administration/eop/ostp/pcast/meetings/past (20165F3H 16 H 7
7k R)

2) Nanotechnology: Anniversary of PCAST Report, and A Grand Challenge is Born
https://www.whitehouse.gov/sites/default/files/microsites/ostp/PCAST/Whitman_PCAST_N
NI_151120.pdf (2016423 16 H 7 2 &£ )

3) NNI News Releases, http://www.nano.gov/node/1502 (20164-3H 16 H 7 7 & X)

4) Water Sustainability Through Nanotechnology , http:/www.nano.gov/node/1577 (20164F-3
A16H 7 7€ X)

5) National Nanotechnology Coordinated Infrastructure, http://www.nnci.net/ (201643 H 16 H
T A)

CRDS-FY2016-FR-01 EMFRAREARZEAMIREMEE MEFERB L 2 —

39

HSER - —\ O\ I



