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A STRATEGIC VISION FOR AMERICA'S QUANTUM NETWORKS

INTRODUCTION

The Tewrmp Adnnnistiaion i committed to Amencan leadership it guantum mformation Lcieaoe (QIS),
and to unleashing its incredsble patential for U5, econamic growth, technolopical advancement, and
nabanal secutity. To coordinate a national research elfort encempassing Federal agencics, the acadenmic
cammunity, and endustry leaders already undenwiy, The White Houte Hational Quantum Coordinat:on
Oifice has relessod A Stratogic Widiah for Ameriea s Quaniwm Natwarks,

Exploring how to bulid the guantumy internet—a vast network of guantum camputers and other guantum
devices—will catalyee new techncioges that acoelerate today's Internet smprove the iecunty of our
communicatians, and allow dramatic advarices i computing, 2y leading theway in Quantem networking,
ArriEnca i s o revolutionize natsanal and financeal seconity, patient provacy, drag discovery, and the
design and manutacturing of new materials, while increasing our scientific understanding of the universe

Quiantum computing and nebwaring technelogees are shillat an early stage of research and develoorment
[RLD). The strategic vision focuses Amenca’s RED eliots to advance the development of foundations for
the quantum internst it establishes Q15 commanity goals for quantum netwocking, and recommends si
specific technical areas for focused research activity.

This strategic visan it dioven by the Mations Quarfum vtative Aot (OIAL, sipned into law by President
Trimpn December 2018, 1o acoelerate 05 R&D throuph increased federal investmens and coordination,
Fhe steatepy was developed through the NOIA's conrdinating bodies, the Mational Guenium Coordination
Otfice (HQCO) and the Mational Science and Techaolegy Cowngil's Subcommittes on Quantum
Infarmation Scence (SCQS) andgd reflecls deep comamunity input from SCOIS requeit for nlarmaton
responses of J018-2029 and from recent warkshops hosted by Federal agencies™,

Crder the past year, as colled for By the RO, The YWhite House established the Matwonal Quantusms
Coordination Office fo unify Federal R&D activities atross government, ard the Mational Gurantum
inatiative Advisory Committes to ensure perspectives from the quantur commurity inform Feders|
eHarts, Additicnally, to implement the BQIA, the Ratignal Selence Foundation announced the Guantum
Leap Challenge institutes’ sallcitation to explore foundalional quantum science and technology, and the
Cepartment of Enesgy (BOE) announced funding for the creation of new QIS research centers' where
rescarchers from OOE's NHational Laks will join with experts from scademia and the private sectar to
advarco RED, This buitds upantho robust Q15 research programs, centess and consortia ol other agendies
including National Institute for Standards and Technalogy, the Department of Defense, the National
SECcurity A.gnn-:gr, ant HASA

I 1969, the Department of Belense’ s Advanced Rescirch Projects Apency demonstrated the fiest network
(ARPANET) that led to the internet we know today. Back then, one could hardly imagine that it would
become the world's most powerful driver for ecanomic growth and quality of life

A5 demonstrated once by ARPANET and now by A Strafegic Visonfordmefica's Cuonfum Sebworks and the
MLA, the Federal government Ras-a oritical rede to play in doving eary-stage (15 research and providing
dircction to national RED efforts, Under the Trump Administration’s leadesship, the Uniled States woll
peaneer the quantum interner and ensute Q15 distovery and innoeation that benefits all Americany,
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A STREATEGIC WESTON FOR-AMERMA S OUANTUM NETWORRES

BUILDING THE FOUNDATIONS FOR NETWORKING QUANTUM DEVICES

uaniurm nebwor i-;lnt; wses Thie quanium paropreries ol |IR|1! dintd erdereniatisn to enabale secure

COMMLrE AN, few seasing modatigies, and enbans sl gquantom campoalation, Researchon Thes area ikl
ensure continued advances in fundamental scionce and enable innovateee applicaticns of quantum
devices toimprove the Nation's economy and security. Lofg-term prospects Tor quantim networks
Pinge orour ability o pioneer platforms that rebiably link together guantum gevices, and to develop
applcations that leverage quantum-enabled secwrity, Seasing, and computation modalities. By making
concerted and sustamed oo 1o |:|1:'.li'|:'tl|;} these prosgects, the foruirsslatuce iy For & fjuantum nternet wall
be i place e ynhance Amenca's Tuture.

Two specilic poals will focus efforts in ihis directhion:

a Over the nest live WD, CONTAN S ard labaratones sn the Uasited Statos wabl demanstrate the
foundaticnal scence and key technolopgies to enable gquantum networks, from guantiinm
INtErcannects, queantum repeaters, and guantum memsries (o hiph-throughput guarttom
channels and o plosation af sgce-hased antanglement destribution acrass intercenlnental
distances. A the same time, the potential impact and imprcyved apoalications of such systerms will
be dentifiod for cammeercaal, sciontifie, realth and nabonal secunty Benefils,

w  Onier bR e el Deden by wiars, quanbaosisbernet ks wal] legerd i netwenrkad uanium dewices s
ertable new capaliltics not possible with classical tochrology, while advanceng cur

uncerslanding ol the role enta "Hli'!lll_‘ll'. |J!.!!|l 5y

While pursuing trese goals, Rey opportanibes lor sew directions and spn-oll applications will be
encouraged by strong coordination ang future-loaking leadershag under the aaspaces af the Matienal
Queaniam fnetvaive’s coordmation meedhanesms, This mclodaes bath this strongs suppost al lodderal
agencies perdarming the research and development and alse a dedication to using the new technolopgies
and seientific discoveries to enbance the expcution of agancy missions,

Accardingly, the Matiana] Science and Technalopy Council Subcommities on Quantum Informaticn
SEerne ¢ racamtumengs pursumg HiTS Frrll-:.hwm;: ACtivalirsg, COMMmensurate wilh our fraaingg understascing
of thelr relevance 1o vaehul guantum netwarkang and atter guantum techinology

& [ochngio iy andd alatform chevinpment Fo Koy Comeponends md I..-|.Ier||_;-:_|.|:.".|-: al Lources,
quantum-timitad datectors, ultra-low loss inbefconnects, space-ta- ground contectrons, and
classical sotwarking and Cphassecurnty pratosols and sealing coses,

¢ Transduchen ol quantum sources and sigrals frem aptical and belecom regimes to quantum
computer-relevant domaing mcluding mcrowawes,

& £|1|;.5|::-E|1:uil_'|11 drict h:,';n:: |,ln|'.\r|5:|,-|:| slate gener adiar, and transmisson, control, aond
mrasurement of squatibnem staliey

a0 Deeglopmient ol cruart iy merrnarics and soalbso sl guintim computers that are cormpat: bl
weith photon:based quantum bits on the opbical or telecom waveicngths

v Explaration of novel dlgonthme and apphcations for leng-range entanpiomant bobwoens small
scale and lasge-scale quantum pracessars, i liding guantum errar cormestion, guantum eloed
computing protocals, and new guantum sessing medalities; and

¢ Exploration ol lechnigues for beth tereestrial snd space- based entonglement distiibution,
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ABDUT THE WHITE HOUSE NATIONAL QUANTUM COORDINATION OFFICE
Extabilished I:.:.l st National Guantum Initiative Actof 2012 to reside within the White Hiowse ifice of
acience and Techaolegy Folicy, the National Guantum Coardination Qfige caogrdinates quantam
infarmation sclence rewanth .1ﬂd.ﬂ[".-!':|'.-|'ll'|"||"-l'|r b B rI'IP' Ff’-ﬂn“'fl' Gavernment. Prgw I‘Elﬂﬂ RLeniral r.h'lll'r
od conlact for staxehalders =|".'l:l|':|'.l'l;|':'L 1 ST f"é'lﬂ_. the ML O suDpars thr v o s (e dREnCy gredps an d
coprdination mechanicms 1o ensure 3 cohetive and sustained approachior Bmerigan leadershipin
cuantum ifarmation seience.

ABOUT THE NATIONAL SCIENCE AND TECHNOLOGY COUNCIL

The hational S2iende and Technalagy Counci| [HSTC) & the pracipal means by which the Executive
Branch cogrdingtes science and technalegy policy acrgss the deverse gniities that make up the Foderal
eesenrch and development enterprise, & primany afgective of the BSTE iy fo ersure scipnce and
technology Fmi.ir:',l decisians and programs are consisient with the Prevdent's stated goals. The HSTC
preganes research and developiment sirategies that are coordinated across Federal agencies aimed at
accamplishing muttiple nabonal goals. The work of the RETL Is organized under commitiees that
owersoe dbcemniiieet and warkng prougs locuted on different aspects of stience and technology
Morg information (3 avadlable ot http /o whitehouse govfosip/nate

ABOUT THE NRTC SUBCOMMITTEE ON QUANTUM INFORMATION SCIENCE

The KETC Subcontmated on Guasnlum Information Scegece (SC015] Cotadinates Federal resram b anigd
d{"ﬂ.'L."l'pl'l'!t'H'. i Hin quantum o mation solence and related tehinalogies under tha aaspices of Le
HSTC s Commitiee on bohence Thes coordinated S50 alms to ensere that WS, leadership in guanbum
enfermation sckence and s applications i matntaived and cxpanded over thie nexst decade. The S0S is
cchpred by the Departreent of Energy, the Hatiamal Institute of Mandaeds and Technglogy, the
Hatesarad Shence Feandation, and the White Hoase Ofce of Soence and Technalogy Policy. Add:tranal
mem bers include the Bepadmont of Defense, Mational Aerarautics and Space Admenistration, Natonal
Secunly Agency, Offce of the Directcr o Natienal lntolligence, Clfice of Management and Budpet, United
States Patent and Trademark Office, and the Pepartment of State,
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