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K E B HM7E (National Critical Technologies Act of 1991) J i, [1976F D
ERMZEEMBEK. AP LIOCEREEIZHREL. ERTHEERMN
(dual-use critical technologies) DIFZEFAFE 2R L. IR T 572DIZEFA
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33 National Strategy for Critical and Emerging Technologies, The White House, Washington, DC (October 2020).
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Ft, http://doi.org/10.15108/nr186

35 [ BRI DOMSIEEN T 23REHE 2020, NISTEP REPORT, No.191, XERRIZERI 2R - S BEEmss
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153 Robert Gillette, “Superconductivity Gets Top Priority: Reagan Says ‘Sky Is Limit,” Acts to Speed Commercial Uses,”
Los Angeles Times, July 29, 1987.; James Gleick, “Reagan, Citing Foreign Challenge, Outlines Superconductivity Plan,”
New York Times, July 29, 1987.; Kathy Sawyer, “Commercializing Superconductors,” Washington Post, July 29, 1987.

154 Ronald Reagan, “Message to the Congress Transmitting Proposed Legislation on Superconductivity Competitiveness,”
February 23, 1988, https://www.reaganlibrary.gov/archives/speech/message-congress-transmitting-proposed-legislation-
superconductivity.
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155 High-Temperature Superconductivity in Perspective, Office of Technology Assessment, U.S. Congress (1990): 62.
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156 High-Temperature Superconductivity in Perspective: 62.

187 Commercializing High-Temperature Superconductivity, Office of Technology Assessment, U.S. Congress (1988).

158 SRENEFERZRST 71 N, hitps://www.congress.gov/bill/100th-congress/house-bill/3048 (2021 £ 10 A 28 HREE)
159 Pub. L. 100-697, §2, Nov. 19, 1988, 102 Stat. 4613. U.S. House of Representatives, https://uscode.house.gov/stat
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MOWT, BREBESEOMEMBOLZODERFEZFHM T D, K13
KEEMBBRROEMIEMENI198S8EIIHERUZREE Commercializing
High-Temperature Superconductivity & EZIZERLUZEDTHY ., 1987FE H
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*®13 BEREBSESEOHEMEDHODEATAHEHRFE(1987FEE ~1989FE)
FEFE(BAM:100ARI)
1987 (£B) 1988 (#=t) 1989 (E k)

Efsfsae $19.0 $46.0 $63.0
IRILF¥F—2 12.5 27.2 38.7
E & F i E 11.7 14.5 17.2
EIRER (~1988DRFR) 1.1 2.8b 9.3
MZEFHRE 0.5 4.2 6.7
$L4 = 0.1 0.1 0.1
$44.9 $94.8 $135.0

a /BB, ZEDAREESY

b BEEFHED $750,000%R<

SOURCE: Preliminary agency data and budget estimates provided to Subcommittee on Superconductivity of
the Committee on Materials, May 1988

HiAf: KREEFBFE X Office of Technology Assessment (OTA), Commercializing High-Temperature Superconductivity
(June 1988) = FHIZEHIER

FRIZEIVERDH. HEETEE. %?%ﬁc‘:}’“o’c FVBVEDD, K E LA
ADFEIE HIZA%IBAT NS, RAREFITIX, 1988FERIIE T 5EF
Eﬁﬁ@ﬁﬁnﬁﬁ%%ﬁﬁ\ﬁﬁ%(Mission)/DJ"JODV\]?R?f)iﬂ?i‘?}/L'CB‘)\%X’LCZJ:

&. I'E Bf (National Defense) 68% ). f& & (Health) 12% ). FH
(Space) 6%]. #2 & &% (General Science) 3.5%J. [ T AxJ)VF— (Energy)
3.5%1, TERIE, %%ﬁ?ﬁ(EnVironment Natural Resources) 2%]. [ Z DAt
(Others) 5%]&72>TWB1, F/ KEMMRAEDINFEEE TLIE3000
FRIVBELZRY, BTk U 3EM TIES0005 RVD 7175 A NFRIEE
BHLTW5,

FK141ZKEELBESOEMAMELI990FICKERUAZBREE High-
Temperature Superconductivity in Perspective & EIIVERUZEDTHY,
1990 R P19 EDEEFTICEI LB RBEEDHRMAAEDOTFEEZRL
EDTHD, ZHHIIN—LrTF—VUERBINTEY, KEFFHRENE
RD40%EBAORMTHEIEN— B THONEW, KEHHRAEDI9914F

161 Commercializing High-Temperature Superconductivity: 25.
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EDERENIOVEEDHTELREZEIZLZ-TEY, KEHHKRELLTIE
1990 E CTFEMNEITHIIR-/-a g€ & 512,

x®14 S ERBEEOHMAFAFEDEZHDETHERTH (1990FE . 1991FE)
FEFE(BEA:100ARI)

1990 (#5t) 1991 (EK)
B A $61.8 (47%) $61.8 (43%)
IRILF—& 34.1 (26%) 43.3 (30%)
E & F B E 25.8 (20%) 27.3 (19%)
MmMEFHER 5.9 (5%) 5.9 (4%)
EEE 2.8 (2%) 4.7 (3%)
$130.4 (100%) $143.0 (100%)

SOURCE: D. Allan Bromley, Director, Office of Science and Technology Policy, testimony before the
Subcommittee on Transportation, Aviation, and materials, House Committee on Science, Space,
and Technology, Feb. 21, 1990.

HiFf: KELEFEESOffice of Technology Assessment (OTA), High-Temperature Superconductivity in Perspective (April
1990) % ZEI 1R

4 BEMBRRDT&EZOY IO
DI . BEBEEROERIIKEOBKSLIUESIIKRILEHEE
2EZ.ZDEO.BFLESLEIKRIKKEB UL, TE—. 20K
BEEDMERMRBEIILEDLIIBREDTHSEDOTHAIM, /-, LD&
IBRMERBENTON TV DEAIND, RETERIN-HREENSFH
<,
(1) BE

1. EOMERMTOMRRAFE

BERAEWMEFROT 7Y —IZLVI987FE 128 . ONRIZIRHE X hW/A-RE=E

162 High-Temperature Superconductivity in Perspective, Office of Technology Assessment, U.S. Congress (1990): 6.
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[ Compilation of NRL Publications on High Temperature Superconductivity
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HEZIIET30RVDERE A, FLEIERATORINETSNT VS,
ZTHOEDEAMLERIBIIRT,

NRELTHIEBEEMEIL La(FVEAV)REY(AYMNITA)REDHY ., M
MEIFTET XML OBERIT . A FOYMHEE, N NHEFRICE
OSBERT, 7oA eAVEERMERIEK  KEF A HEEAVEME
REMMT O TV,

1986 F NN/ N AL Ia5—NHRBEEFREZERLTIrODOTMNIE
RYVDAIZ, TNETDHRENTEDIFEDMH NI N/, R FEATITIE
SRBESENERINSE NS, WHREDEE %éﬂ%c‘:btﬁﬁnﬁﬁ%
IO ANHNBIOYHREMDAH > TTIXLILLEZLEN, £5THoL
LCTERMBNRW, L=V RKHEEITHHE U] 150)E%'-§§4:°/7%7“
DDIBTEENEL*HBEEREDICHE O TL; 8EE L 8IEED
BREEEDEBREZ2EHRLEZEDLE 25,

163 D, U. Gubser (ed), Compilation of NRL Publication on High Temperature Superconductivity 1 January 1987 — 1 July
1987. Naval Research Laboratory (1987).
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* Superconducting Phase Transition in the La-M-Cu-O Layered Perovskite System, M = La, Ba, Sr,
and Pb
Temperature Dependent X-Ray Studies of the High T. Superconductor La; 9Bay.1CuO4

+ X-Ray Identification of the Superconducting High 7. Phase in the Y-Ba-Cu-O System

* Structural Considerations of Cu-Oxide Based High-T. Subconductors

+ Relationship Between Processing Procedure, Crystal Structure and Superconducting T, in the Y-Ba-
Cu-O System

* Processing of High T, Ceramic Superconductors: Structure and Properties

* Processing and Properties of the High T, Superconducting Oxide Ceramic YBasu,,CuzO7

+ Domain like Defects Observed in High Temperature Superconductor of Y-Ba-Cu-O System

* Phonon Density of States and Structure of the Superconductor YBa;CuzO7

* Magnetic Field Studies of the La,<MxCuO4 and Ba,Y;Cu3O7 High T, Superconductors

* Preparation, Structure, and Magnetic Field Studies of the High T, Superconductors

+ Evidence of conventional superconductivity in La-Ba-Cu-O Compounds

* Electric Structure, Bonding and Electron-Phonon Interaction in La-Ba-Cu-O Superconductors

* Band Structure and Electron-Phonon Interaction Calculations for Proposed High T. Superconducting
Oxides: MCuOs; (M =La, Ba, Cs,Y) in the Perovskite Structure

* Band Theory Analysis of Anisotropic Transport in La,CuO4-Based Superconductors

* High Temperature Superconductors: Electronic Structure Change Due to Replacement of La with Ba
and Sr in the Cu-O-based systems

+ Calculations of the Superconducting Properties of Cu-O Based Perovskite-like Structures

* Prediction of Anisotropic Thermopower of La, \MxCuOs

* Character of States Near the Fermi Level in YBa>CuzOy

+ Effect of Low Dimensionality on the Parameters of High T, Superconductors

+ Parameters and Exotic Properties of High T. Superconductors

* Complex Hamiltonians: Common Features of Mechanisms for High-T. and Slow Relaxation

* Low Temperature Structure Phase Transition in La,CuO4

* A Coupled Structural and Electrical Transition in La;CuO4 Near 30 K

* Formation of the Structure of the Superconducting Phase of La-Sr-Cu-O by DC Sputtering

+ Plasma Sprayed Superconducting Oxide Coatings

+ Plasma Sprayed High T. Superconductors

* Resonant Photomission Study of Superconducting Y-Ba-Cu-O

* A Photoemission Study of High T, Oxide

Observed Trends in the X-Ray Photoelectron and Auger Spectra of High Temperature

Superconductors

+ Impact of High-Temperature Superconductors on High Power, Millimeter Wave Source Technology
HiFf: D. U. Gubser (ed), Compilation of NRL Publication on High Temperature Superconductivity 1 January 1987 — 1
July 1987, Naval Research Laboratory (1987). %& E:lZ 5 1ERK
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EUTIE, 1990 BEK Lt 2 —DU4VT A A 72TV R (William
A. Ferrando) WERK U728 D ¥R & & [ Fabrication of Composite High
Temperature Superconductor Wires from Ag/YBa>Cu3;Ox Powder produced
by AgNos Decomposition (FHEEER D43 AR IZ XY E B L7z Ag/YBaxCusO M
ENOoDEEERBEERMOER) LT A Silver-Bearing, High-
Temperature, Superconducting (HTS) Paint (BB EE FHERBEERE) |
15 FLEITBEAAEBMNG KR EA VLB Y SIEEEZ DRV DO
FREE A EDRTIIDOVTRELTWS, 2B . EEDES LELEEH NS
I 51T, 5% (NSWC TR 89-338) & . NSWCH L HE R K E &
(NSWC Independent Exploratory Development (IED) funds) . BB 5 &

164 William A. Ferrando, Fabrication of Composite High Temperature Superconductor Wires from Ag/YBa2Cu3Ox Powder
produced by AgNo3 Decomposition, ADA221936 (Fort Belvoir, VA: Defense Technical Information Center, 1990).
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BMDO 6.2 6.8 2.8 2.0
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HFfT: Donald U. Gubser, “Superconductivity Research and Development: Department of Defense Perspective,” Applied
Superconductivity 3, no. 1-3 (1995): 157-61. = EICEEEK.
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mf:b Yo
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TWVWADIFE,. ZVIMAZIATH D BEE . 2R D60%LL E2& Hd, 1994

FEEITII69%E HDBIFETHD, RNT.HES/BEIN10%D520%EE .
ROEDLODMNSQUIDTI0%IEE THD, SQUIDIE, TV 7 a=J AIZ&F

NTOTEBNLIERVN, HATIV I A= I ANSHIZLTWDE NS

DX, BIZL>TENETRNBBEETHEIILN SN,

=18 1992FE ~1995FEDAKEMMBEICO T 2BESDHERETE

(&R (BfI:M$)
FY92 FY93 FY94 FY95
ILobOZOR 39.4 53.6 60.7 30.0
WENIES 19.0 20.0 20.0 12.0
SQUIDs 6.0 7.0 7.0 5.4
a&t 64.4 80.6 87.7 47 .4

I BESHATIRIF RSO TV DERIICDROPICETIE,

HFT: Donald U. Gubser, “Superconductivity Research and Development: Department of Defense Perspective,” Applied
Superconductivity 3,no. 1-3 (1995): 157-61. % EIZEEVERL,

EHRABHNONRZ2ERIIIZFEIHLTR T, &% EB/# B (Science
Base/Materials) . £ 8 # % (Infrastructure) . £ ZF 8 ER ( Demonstration) D
L. REZLDEENHTEBAINTVEDIX, EFEREBETH S,

=19 1992FE~1995FEDAKEMHMBEICOT2BESEDNDHERETE

(XAREA) (AL M$)
FY92 FY93 FY94 FY95
BZ BER/ME 20.0 20.0 20.0 15.4
BB 20.0 20.0 20.0 12.0
ESHERY 24.4 40.6 47.7 20.0
A&t 64.4 80.6 87.7 47 .4

¥ BESHATI IR OY TVMDERIECORDPICETN TR,

HF: Donald U. Gubser, “Superconductivity Research and Development: Department of Defense Perspective,” Applied
Superconductivity 3, 0. 1-3 (1995): 157-61. &EZEEERK,
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1992F EMNS1994FEEIINIT T, B % ER/MEB. SIOEB R 3
Gy, EFEARBRIZHEETHT, 1992F B IZL£ED38% TH > 72 h%,
1994F B IZIZ58%IZETEIENEE->T V5, 1991 FEE LRI DT —Z DR
FOIEFETIZROD, 1992FEENS1994FEEDIERNSTHL, 1991 FE,
HEWVEEDHI MO RAIEBHARNSCERABRICERAEZB LTV AEZED
LHZETD,

URTONTWEIRERAREETOERERZ2R20I5IALTRY . %
RRREFEBRNDITHONTOEDN, INRNTUIZBVWTHEEDOLZ&HMNHY, BEN
ROBEERMOFBIZRALTH-,

x20 RIAARECZOERENR

SREEEFHER 8% . ARPA
HEE—2—- 70V rb JEE . ARPA, Z=ZE
?341133?\4&7/;3:? SREESE) BE. 2E
SREEELFY S TV ARPA, B, Z2E
RAZOPE TV AT A ARPA,/BE 225
TYRVE - ALY TF ARPA, NSA, BMDO, /%, =5
TS wmART VA /g, ZZ8, BMDO
L—&— B E . ARPA
BHEIRRER BE

5 TR 1% ARPA, /BE | 225
BEERI T ANVT I ARPA.1BE | Z2HE

HHFT: Donald U. Gubser, “Superconductivity Research and Development: Department of Defense Perspective,” Applied
Superconductivity 3, no. 1-3 (1995): 157-61. ZEIZEEVERK.

2000 I . TA=N—aVEI8—- YA VATV T8 —
(Superconductor Science & Technology) JIZHB&EH IN/-EERZMERFD
NNV R-T A2 ARy (Harold Weinstock) D X [ Superconductivity in
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the USA (7AUNEREICHIISEEZ) 1 188ITIE, 1997FEE L 1999F E
B BEEDMEREDZODBFEFENRINT VS, £21125
T2 RAOMEMAEEINE 5 IN TV 2T 1I)F —4E (DOE) &, 1991
FEEIZIXES000T RV TH o708, 1994F B IZIFIFIFE B D 793077 Rz
FTET U2, ZOREFPADMERITH Y. 1999F E 121X, 55005 RIWIZET
BTFUR— A 2B EIZEZE S INTWEKER A (DOD) &, 19904
ED73005 RIVINS1992FE E D65507F Rz, —BIXBALEZEDOD, &
19934 EIZ1X8060 75 R, 19944 1877075 RV & HEEMEAIZH 572,

F£21T 1990~ 199FENDBEEICN ITIEHRBFOESIRHEOUE

BT FY-90 FY-91 FY-92 FY-93 FY-94* --- FY-97* --- FY-99°

HBESMERARIIN TOEFBAFDOIE (10075 Kb)

DoE 127.8 150.0 117.7 79.3 79.4 68.9 55.0
DoD 73.0 68.5 65.5 80.6 87.7 30.1 27.0
NSF 23.2 24.8 27.2 24.4 24.0 23.3 20.0
NIST 3.3 3.9 4.6 5.5 5.8 3.5 3.0
NASA 6.7 6.6 6.5 4.0° 4.0° 3.0° 3.0°
gt 234.0 253.8 221.5 193.8 200.9 128.8 108.0

BEETNAZADE A (purchase) IZX T EFBUF DL E (10075 KV)

DoE 18.5 39.7 133.1 16.0 21.2
DoD 18.0 30.0 NA NA NA
gt 36.5 69.7 133.1 16.0 21.2

BFENVSRVED: thMEF R, SBIR, ATP. IR&D,

it BEE(CRY D&M O S A 1994863, BLURMIZI2a=r—r3,
a BFEYEICLBZRELY,

b BEICLDHE,

H AT : Harold Weinstock, “Superconductivity in the USA,” Superconductor Science and Technology 13, no. 5 (2000):
464-7. & EHTEE R,

1997 F 121230105 RJIb, 19994 EIZIX2700 8 RIVERAERIZHY .,

188 Harold Weinstock, “Superconductivity in the USA,” Superconductor Science and Technology 13, no. 5 (2000): 464-7.
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1994FEEMNS1997TEE DB DY NI —INHo-e HETDE, YVl A
My 2Z1E, TN6DIEIZOWT, R X TRNTVS, 189

ZHZEBL  HHOELRIEMOIMERKXESORBIIISIEEE
BOMBLETNAATHY, 80%EBZTIWV LW, [FBIIZ, 7ZEDIZL
AEIITHRARLUTIRIBBEZEDT NI AR | THo 72, KEFFHRE DFE

IR EGE OB FIERON, THEWRSEATIERW | ZLICEFEETOIHLE
MdHd, 1992F UREDT X INF —E (DoE) EE DI KD S NRE AL
[EEEBAEMESR (SSC)DFIEJICEBEBERLTVWS, EE. 1)L
F—E2O0EERBEEREANOIRVMBEAR, FITEXRVATLDZODREE
B0 I5L5%BUT, BN LT\,

T U, R KEFREREIILIEENRBIZEAS LT, £
NIZIEWSONDEENH DLV O EELRILIL, THEBZEORFMRITHK
ERE2EDFENKBITHE/INU. IZLALTRTOXKERLHRE DO
FAEESNARBICHIRINAZIZLTHD, Y. ERAFTLANILVTIX,
FEDEEFEN=—ZANDONIGE2RETIERADNEZ OV FDAILE
SERETIIL N IVHFHVVEANY TONT WV,

COFUVNEBENTAA LI BEENOESRELMABEZIIEMIE
LBIEMBIEHNICELWEREEAZLNEA T BEZIINTLHDOHE
EDRE | LETODVWTWE, BEEDESIIN1994FEFZTEE B IN,
FITXINTOEN, ZORIZ. XA MUVBEENEG ENL LD 124K,
ZFDEIRTOTSAERETLIONMNRVEEII RS-0, BERER
EINECTERL B BB FHME (NSF) TXZ. ZDOLAIICHEEEZ S
A E/A N LA AN

BT TEBBRFOBEBEZENDE SR HIT1990FENRZBUTHD
LTWEN BEDTUVZIMDEELZESRBBIIRKBINTVEELD
.EREBEZEDHEANDELMIMRALLUTEEIIEE | THDL. BEED
EE&DBADEZUL. TEIIEZANF Y ZIC jav‘éﬂi%/m;ﬁ BD&ES®
DPDDIERITHD, TANF—EBIX EHOERK. XZE.FHEIIBVT,

189 Weinstock, “Superconductivity in the USA.” (2000): 464-7.
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FVZAXNF—NBOFHVEBEERKMIICHNYHAATOS, KEFFRE X
[REBINZ. SVRZEREVY— BEVATALA EE Oy — 8L
FVBBHRE—Z—LEEEITBVEATYS, — A . [ TRV AMEF
B (NASA) O 3L Fr & B 2 R ¥EWF 52 Fr (NIST) O/NERE R T 17T Al
B ZELTEY, BZ6<HTHRED UNEH27/212DIETH S,

BMEET LR DOoZLEZRHZABICRTILITIEE LV, U
AVAMNIDRIE, ZD Y2 EZTINT WS, FZ T, 7T—Lo5 B FEL
TV RBEREERBLTCAS ET. 7—LNEHDIERLLT,. ANERL
AR BERIZDITEIENTELHLEZL, ANBERLIX 7LD EZDE
DDEFIMNENDENDZETHD, ZHIZDVWTIR, VAV A ZIZEB L,
IANF—EBEKREFREE, £ NABELRDST AV IMEFEHE EE
MAZEFERRS, B SBMEIMERBICRIVEATNEILWSZLTHY, ¥
ORRENGT L, YTEESRWVWEE 2D,

EEUANOZaYz 7 DL NV TIR HEFEITIRENEONT . KT
LEbDEHBEEZD NNERELUTX, RIAMEV T - Tx— A (EREI F1)
MDA TEHENIZETHE, TN BEEDOHEMIB IR AINDIE I,
WHDBEM(AM) -/ (JEER. EM) - IF(ER) DNFELILENIZLETH S,
YU BREFMANEONTWAZILE2E X NIX WK, £22FEET
HEIBFEDEZENBBLNIZLTHD, A TEXE5C, ERIIBFFEIL
BALTHWE, CONMERCANER T, TRIHMIZUAZEDTIHZRL, B
SENHEBEBRICHDIEEZATVD BEIKE L. KXERE2EKDF
BMWNKIBIZHE/NUIFEALTRTOXKEFREDOMERFBESNKRIFIC
HIB X2 U TEH BEEIZE D DI NE, FTEOHIBILREN REDL
8255,

UL, R212H2 6L BEEMARARICHTIERBFOZIEDIL,
KEFGFRAE DI, 1994FED-T70H5 RIVM 5, 19994 E D270075 RILAL
BALTWS, — AT B FE. FIZRDT&EFEIZE LU TIE, HEITER
5, V—A VMR (1981F ~1989F ) 2 &5 L, 1980 FEENSH1999FEE X T
D.KEFHREDFE,. BV, ZHIZEENSRDTLEDFE %, M3 IR
T, 1989 FE D ERER. B FREIE. —BIXEALT500, BA R
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~ 2L XY, FDE, 1995FEE BB MER 2 RLTWVS, Zhit,
EEEE (1990F ~1991F) P2 -T2 7% (19914F ~ 20014 ) ¥
CHKENEETHIILIZEY B FEMELETFONEZEDLEE 25,
RDT&EFHEFEFKDER EZRL TV, /-, B FEIZEDSRDT&EF
BODEEIE, 1980FERMNSIRZITHEMU, 1990 F R TIX1980FERLVEKR
X HoTW\W3B,

M3 EFETESLVUZTORYUTHSIRDTREFEDHR
(1980FE ~1999F &)

300,000 0.2
0.18
250,000 0.16
200,000 0.14
0.12
150,000 0.1
0.08
100,000 0.06
50,000 0.04
NOHUNNURHNRNR o
cnnnl I 0

Q VD o> D 0 A D D Q Qo RPN ‘b ’\ D O

Qo) ‘b Qe ‘b D D7D D (DD Q) Q) (S

éd@Qd@éééd@QQQé«d@d@

mmm RDT&E = Total DOD === RDT&E / Total DOD (F5#H)

¥ YEEDBudget Authority (BA)DEE, ZZEHDEALIZ 10077 KL,
HFT: KREFGRE D FEERERUE D X EEERL,

COERNLEREEEI L. BEEOMAREFEORAITIL. X
DZDODHBEENEZOND, — DI HFEFARBIIBR A IZHIE TS — 5T,
FENEZTWZLWSZE, ZLT. £ — 2k HEBEREUTE IS/ &

BEZDOBMANEN MOMERAEDOFEIIHEVATTVALVWIZLTHD,

B ZIZDOWTHEY T I 5, énH%O»KEwﬂﬂ%ﬁwﬂkﬁc:omf%fﬁé
L EMREBE (NSF) OfEstickp L, EHBAFOM LR F X Hik, 5t
GDPLLT. 1964FED1.86% 52— JIZ TR E2IED5,
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ZDE.1980FEDI1.05%MNEEBONREENRSNBZEDD, 1987FED
L12% NS F U TREL, 2000F121%0.66%ICETETLTWS, —/F T, E¥
MADOHERABXIHITIE2EANICERERZHER LTS, 1964F (121
0.86% TH>72EDM, 1980FIZIE 1.08% TEMBIFOMERFE T HE L
[E] 1), 1987 121%1.29%. 2000 121X 1.81% LB BT DO EHFE T H D3
BEIZETR>TWAY, FBEIIZIE, B KRR KREEIC. R FHOF
MAAPOTYMDFEEHEHRAEADLH., AV a2 -8R EEEMOR
HEFMANDER, WVhpd A 77 (Spin-off) D3 A A, 19804F A1

I RESTFOFXEREM. MBAEMREDREDRER . 5L imE Mo
AV -7 (Spin-on) DEEMENG ioto COMERNIIREE T OT VS

KEFFRECPKEDHZFRNOBEEMEZIRIE TIATINIE,

FREDRFEMERTXDZLEZDN, TDIIRT — R, RFFE TR
RO TIIBEFE LR 27, EEEBED-DIZ, BEIH>TERARINRNE
WOATREME X H N, BEEREMMNEENITAAINTHDIEVSFE#HRIE
FIFRNIENSTEHE, ZORFIFERIN, £5— DD, &E DR 1%
2L WVNHZLIZRBEDTIIRNNEHE TS,

UL W BERDEZIATERLAZLIIZ, KEFRELLUT, 5l S X
MEBMBIZRVMEATEY, X702 EANST LY TIES LRV, 5
D7aI I DV RVTIE R TEIRRENEBONT . KT LAEZEDEHD
EEZON. MBERDOFERED L, ﬁﬂf#a‘éﬁk%m%bm&b\ofjmy
TIMILBPBEENDHFORAPEER T B ITFELZ2IVEREL., &
ERFEIIELEDTOEDTIERONEHET S,

Ll

2 BEHRRDT&ETOIIOH

BMEEDICHMERELHARII. BEE 7 —L2IVFI16, KIEBE
BEREAVWTHTFOLNATHZEDD, HIL>TIEWEMHho/-, TOE LU TIE.

190 Mark Boroush, “U.S. R&D Increased by $51 Billion in 2018, to $606 Billion; Estimate for 2019 Indicates a Further Rise
to $656 Billion,” NSF 21-324, National Center for Science and Engineering Statistics (NCSES), National Science
Foundation (NSF), April 13, 2021, https:/ncses.nsf.gov/pubs/nsf21324/.

VL NKE—T T 27V a—R-727./ 0V = >TITRIZZIEIRESE. 5 88 B8 6 5. 2018 £, 647 H,
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BB TCUNEE %k&b&h\c‘:b\’)%@m&%ﬂ%( A W H B A, T
it FFEE M L Vo BB EMBB M OTO RNl 2 BEE
HBEMNIZEEBEINTEST . MAEMAKDZDD+ 22 FENESNLH
DI MEBZIOND  BEE T —LDEIILZE, BEZIZIFENEZY.,
MERKED-ZODOFEIIEZ /60D, BEBEERNEHFIICE R I,
BMEEGBIRE (T) DRBLIHBENICBIEZISONTVW IR, ZhT
NNERZEBEMEERESL YHEIFEINB AR IENS, BEEDSHF
FXREIFEEFARIL, RIFVE LTI LN 2/2EFE XS, TR, 2D
1990 FRATEDENSEALLTVDIEE XD,

(1) BE

19924, T E 7Y ¥ —F )1 (Naval Engineers Journal) 112 & X /-,
FEYR-FAI—MHELYEZ—DE- XA ). T X (LCdr. E. Michael
Golda) 512 & %@ X [ Applications of Superconductivity to Very Shallow
Water Mine Sweeping (MO TEWVEBTORERBADEEEDIGH) |
TR ESEEONRELT RIBEBEERTHONTI(=AT - FEY)
E2IEINb;Sn(=A T3 - AX) ICL B A A VSILIZLY, FIBVAT A
DEE/ANPENSAEEIIOVTHRE INTWVD,

1993 Vv —F N - 47+ A—=N—=aV X251 5+ (Journal of
Superconductivity ) JIZHE & I/, IvyF )b - 7V ¥ T 1Y (Mitchell
Associates) DD-L-3IvF )V (D. L. Mitchell) LIEEREMEFT DN 7Y
—|Z& %% X [ Induction-Drive Magnetohydrodynamic Propulsion (&% & 5K
BHSMANDZENHEE) | TR BEZERAG AV BIRAEOD
=LY HIZE MM O EREE (MHDHEE ) IDOWT, /NEUR A B KT
EZONDBMENRNSENTNS,

19969 . TIEEENZ V¥ /¥ av XAV -4/ Vz—7 - AV —-T

192 E. Michael Golda, Joseph D. Walters, Geoffrey F. Green, “Applications of Superconductivity to Very Shallow Water
Mine Sweeping,” Naval Engineers Journal 104,no0. 3 (1992): 53-64, https://doi.org/10.1111/j.1559-3584.1992.tb02224 x.

193 D, L. Mitchell, and D. U. Gubser, “Induction-Drive Magnetohydrodynamic Propulsion,” Journal of Superconductivity
6, no. 4 (1993): 227-35, https://doi.org/10.1007/bf00626262.
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K-35 2 1Y — X (IEEE Transactions on Microwave Theory and
Technologies) JICHBEH INAZ  BEFAEMEFRMDIN—TA-G- Iy F
( Thomas G. Kawecki ) 5 IZ & % & X [ The High Temperature
Superconductivity Space Experiment (HTSSE—II) Design (GiREEEF
B E B (HTSSE-11) ME&EH) '™ TR SRBEER 2z N THE DE 71
BELTIGATEOFEHER (HTSSE) DB 2HITOWT, Bt LERMNRE
INTWDB,

ZTHTSSEZ BRI SAIIDVWTH R T4, B 7075 A% FHIGAILE
BEBEEEDII2A=TADEEZ2EDDS/-D. 1988FERICHABINA, 5B 1H
(HTSSE-D &, MEHL, TR IVUERADOY Y TNVEBTNAAEEH LT
199342 TS EIF S N3, BB & AITIZE B U215, 55 2 4 (HTSSE-11)
FEADFEIVENZEDDINIFEITI L LTS, TS L0#KT
TOHOETHDIER . BEHINAETNARIE=ZZY VT INT W%,

19978 . TIEEENS VY ¥ a Vv XAV - T TIA K- A=N=aV & 774
74 (IEEE Transactions on Applied Superconductivity) JIZ#B&EH I/, JBE
KEEXEVZ—DIAT )] A—IN—T 2 ZAF— (Michael J. Superczynski)
512 & % & X [ Homopolar Moter with High Temperature Superconductor
Field Windings (BREBEERBER LA VAEZFRER—F— - E—%—) |
Wy AV R =T 2T 147 A ¥ 27 )# (Intermagnetics General
Corporation) D KV a—- W NI b (Drew W. Hazelton) 512 & % i X
[HTS Coils For The Navy’s Superconducting Homopolar Moter / Generator
(BEOBEERER-—F— T4 /RERAOEREEEI ) |19
FEEILEAYAR DR REBERZHA VR ER-F—DE—X— /%

194 Thomas G. Kawecki, Gerald A. Golba, George E. Price, Vincent S. Rose, and William J. Meyers, “The High Temperature
Superconductivity Space Experiment (HTSSE-II) Design,” IEEE Transactions on Microwave Theory and Techniques 44,
no. 7 (1996): 1198-212, https://doi.org/10.1109/22.508226.

195 DU. Gubser, “Navy Programs in Superconducting Technology,” Journal of Superconductivity 11 (1998): 1-4,
https://doi.org/10.1023/A:1022656620516

196 Donald U. Gubser, “US Navy’s Superconductivity Programs Scientific Curiosity to Fleet Utility,” IEEE Transactions on
Applied Superconductivity 21,n0. 3 (2011): 931-5, https://doi.org/10.1109/tasc.2010.2088373.

197 Michael J. Superczynski Jr., and Donald J. Waltman, “Homopolar Motor with High Temperature Superconductor Field
Windings,” IEEE Transactions on Applied Superconductivity 7, no. 2 (1997): 513-8, https://doi.org/10.1109/77.614554.

198 Drew W. Hazelton, Michael T. Gadner, Joseph A. Rice, Michael S. Walker, Chanra M. Trautwein, Pradeep Haldar,
Donald U. Gubser, Michael Superczynski, and Donald Waltman, “HTS Coils For The Navy’s Superconducting
Homopolar Motor / Generator,” [EEE Transactions on Applied Superconductivity 7, no. 2 (1997). 664-7,
https://doi.org/10.1109/77.614591.
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EWEABECHELTVIILEREL TV,

F . BAEORAUSICHHEINZ BEREHEROITIY— M- RV
R (Jeffrey M. Pond) IZ& %5 X [ A Computationally Efficient Approach to
Microwave Circuit Modeling of Complex High Temperature Superconductor
Circuits (BMLFREBBTEMB OV I/OKRERET VY I ANDEERD
ROFWT SO —F) 19Tk, ava—2—FEHF (CAD) DY I NI =
TCHEZDOYAI/OKEREZFHGT L. ERUAENET VICUZELELE
BlLEZzs®hELTWVWS,

1998  TYVY—F - AT ZA—=N=aVZIT4ET1 N BEI N~ 1B
EREWEFRONT 7Y —12L 55 X Navy Program in Superconducting
Technology (BEEFMICBIIREBED IO IL) |1200TIE, IBENT-
TWOBEEDERMEME IO ITILLUT, [EB ME ER ] THHA
Wt TSGR (RERN) | TFHERI], IBEREKI2ToTVEHZ
LEHELTVD,

19994  TIEEERN I V¥ av XAV VT IAR - A=N=av & 754
Tl BEINEZ, TAVALY - A==V &7 AZ—% ( American
Superconductor Corporation) DG+ A=vFF—(G. Snitchler) 5L BERE

TR DT7I Ay I 61Tk %5 X High-Field Warm-bore HTS
Conduction Cooled Magnet (E A CEMCARDEIREEE %
F)ITIR EARYAROBEERE AWV, W&Mzaﬁf%m TR
RKI25T(TAZ) DA M IERA LRI LLZIL2HRE LTS,

(2) BEE

1991 BEEETFHEM - TNAAMBEFROX T I AT N 57 (Douglas

199 Jeffrey M. Pond, “A Computationally Efficient Approach to Microwave Circuit Modeling of Complex High Temperature
Superconductor  Circuits,” [EEE Transactions on Appiled Superconductivity 7, no. 2 (1997). 3052-5,
https://doi.org/10.1109/77.621976.

200 D, U. Gubser, “Navy Programs in Superconducting Technology,” Journal of Superconductivity 11 (1998): 1-4,
https://doi.org/10.1023/A:1022656620516

201 G. Snitchler, S. S. Kalsi, M. Manlief, R. E. Schwall, A. Sidi-Yekhlef, S. Ige, R. Medeiros, T. L. Francavilla, and D. U.
Gubser, “High-Field Warm-Bore HTS Conduction Cooled Magnet,” IEEE Transactions on Applied Superconductivity 9,
no. 2 (1999): 553-8, https://doi.org/10.1109/77.783356.
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J. Basarab) 512 X % £ fff ¥k % & [ Fabrication and Characterization of
Yttrium Barium Copper Oxide Superconductors for Microwave Applications
(XA ADZDODAY NI T L- NI L - AL B EERDOIER L
Bt FEAR) 12Tl AR DIEAEZRBE LAY N VARBEEDK
BB REIRE DR EINT NS,

19979 \TIEEERN S VWOV a v XAV I T2 T4 7 AN/ E I, 7
FHAKRZEDAY VR 27F 7 (Ian R. McNab) IZL 574 X [ Pulsed Power
for Electric Guns (B R E DD DINIV AN —) 120320, & W 38
[ Contract DAAA21-93-C-0101 DT, KBEEM FFr (U.S. Army Research
Laboratory)@i?ﬁffﬁbﬂfe\_tﬁ‘nﬂﬁki}’bfh\é KEEZFDLITEKRT
HHERFTIERRDAN A IEA—IEREEENHNATELTREMEE
RELTWD,

19984 K EE M FEFT DR A KY 7 (R. Cadotte) HIZE KAk & &
[High Temperature Superconducting Inductor for Antenna Matching (7~
TFRYFVITDEODFRBEEAVZIE—) |29 TIE, GREEERK
ERVWAEBREOEAKRZESHIILY, CNETITIEIREDTE RN 2725
AEEESERBTIXDIIIREIENHEINT NS,

(3) =&

19914, FIEEENS V¥ U ¥ a v - A - <7 2542 A (IEEE Transactions
on Magnetics) I EHINAZ, A MEIBRHRE LY Z—DANI—6IZL 55
X [ Principles of Application of High Temperature Superconductors to
Electromagnetic Launch Technology (& &8 E B DB FE FMT~D
JGRREE) PP TR EARARBRBEEERD TNV LR TE IR

202 Douglas J. Basarab, Michelle A. Dornath-Mohr, Donald W. Eckart, Robert D. Finnegan, and Joseph P. Klimek,
Fabrication and Characterization of Yttrium Barium Copper Oxide Superconductors for Microwave Applications,
ADA231713 (Fort Belvoir, VA: Defense Technical Information Center, 1991).

203 Tan R. McNab, “Pulsed Power for Electric Guns,” IEEE Transactions on Magnetics 33, no. 1 (1997): 453-60,
https://doi.org/10.1109/20.560055.

204 R, Cadotte, S. C. Tidrow, W. Van Meerbeke, A. DeAnni, and A. Lepore, High temperature superconducting inductor for
antenna matching, ADA358606 (Fort Belvoir, VA: Defense Technical Information Center, 1998).

205 C. E. Oberly, G. Kozlowski, C. E. Gooden, R. X. Lenard, A. K. Sarkar, I. Maartense, and J. C. Ho, “Principles of
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(4) sFEMRFTER(ARPA)

1995FIZ, TIEEEN S VY I Yav XAV -V TIAR - A—=N—aV X754
Ers Nl B INZE FMFEE E S (Advanced Research Projects Agency:
ARPA) (34 B, BEIEZDARPA) DT>« W+ /Nw5 > (Frank W. Patten) 5
I2& %3 X [ The ARPA High Temperature Superconductivity Program | IZ&
5. ARPAIX, 1987FE NS, REXEZIAFE. REIISISEREESE
DEVHAEEZETE IO ILETH>TEXTEY, ZUTENIL, 1996F F
TOMIZ,. Z207z—XZRFohdedH 50,

ZhIZEBL B 72— XX T198TFED T U TS LHENS 1991 FEHZF
TITHY. [HRBEBEAEDER IO AMNERA L, NIVITEI VY IR
B2 720D IFIERNEREMMPARIN, A OFE A LEREN
EENZIENI EFL TINOOYBEORBEDRANAEIN, LEL KK
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MarketsandMarkets $260 million (2022) $565 million (2027)
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Persistence Market Research $278.5 million (2022) $850.6 million (2033)
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365 https://www.marketsandmarkets.com/Market-Reports/quantum-sensors-market-61825400.html
https://www.mordorintelligence.com/industry-reports/quantum-sensors-market
https://www.vantagemarketresearch.com/industry-report/quantum-sensors-market-1551
https://www.coherentmarketinsights.com/market-insight/quantum-sensors-market-5403
https://straitsresearch.com/report/quantum-sensors-market
https://www.emergenresearch.com/industry-report/quantum-sensors-market
https://www.persistencemarketresearch.com/market-research/quantum-sensors-market.asp
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FE20ENNBENHIETHD,

BEF 7=V ARNTIK. TV —PFa—tE— ZFHHAOVIIL—h
d3a=r—Yary X, BBVASRTREN, €Y 12 AEE DR R IZD-Wave
Systems DI YV EFEIMFZE2IT-oTHY, —H. EF 7 — b AKX TIX IBM
T =TV VT T4- AV a—T 127  1onQREDN—RITHFK %
DBEA—J—HET, T—IVR-IVPYITARIPENH Y - Fz— A, Uzl
A+ 77—3,BBVASRT R =ZZF UFIRTLRLIE. BEER— M7+ A DR E L
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F®26 EFIVEI—TA4VTOHHHRERET A

A= mIZRR(EEF) mIZRR(FRF)
BCC Research $324.2 million (2020) $1.6 billion (2026)
MarketsandMarkets $866 million (2023) $4,375 million (2028

Fortune Business Insights

$554.6 million (2021)

$4,758.0 million (2029

P&S Intelligence

$458 million (2021)

$5,274 million (2030

Vantage Market Research

$812.6 million (2022)

Allied Market Research

$1,370.82 million (2020

$18,336.45 million (2030

Precedence Research

$10.13 billion (2022

$125 billion (2030

Emergen Research

)
)
)
$8,229 million (2030)
)
)
)

$8,487.60 million (2032

Global Market Insights

$974.1 million (2022

$65 billion (2032)

Persistence Market Research

)
)
$604.00 million (2022)
)
)

$372.9 million (2022

$1,505.7 million (2033)

HFT: BHEOY 71 NOTINSEEERL,

BHIF TEFIVE2—FT4 VT IDOFHHEFRILTHNS, ZHIX. [EF
V2= R— | ZDEDDOHFBIIMA [EFIVE2—8—1DHEL TS
ZLIZEBEVAADHIBZEEEATVWS, BNZIFE. EF A2 —3—0NA
THIBIZAWSONDILWSZL T, ALHIBEDOHHBEZ2EATWVWEIEDEH D,
EREH_DTAHALEL FAU2020F 2HEFLLTVWTEH. 3MERNIVRELAS
EZALI00ERIVARBELADLIALHY, TNODBITITI0Z L EDE DD
%,/ . BUL2030FE 2 FHIELLTWVTE,S0BRLVEELADLIAL,
1000 RILER L ABLIALHYD . ENODHITIF20E U EDENHD, Z
N TEFIVE2—FT40 7180 HHIE, SEXERE XA MAEER,
RKHDOBD DL NEDTHE2N, KXKHETHIHHETHDLE 21 LD,

367 https://www.bccresearch.com/market-research/information-technology/quantum-computing-technologies-and-global-

markets.html

https://www.marketsandmarkets.com/Market-Reports/quantum-computing-market-144888301.html
https://www.fortunebusinessinsights.com/quantum-computing-market-104855
https://www.psmarketresearch.com/market-analysis/quantum-computing-market
https://www.vantagemarketresearch.com/industry-report/quantum-computing-market-2163
https://www.alliedmarketresearch.com/enterprise-quantum-computing-market
https://www.precedenceresearch.com/quantum-computing-market
https://www.emergenresearch.com/industry-report/quantum-computing-market
https://www.gminsights.com/industry-analysis/quantam-computing-market
https://www.persistencemarketresearch.com/market-research/quantum-computing-market.asp
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FMDEDDESITHEMN. [EFBEBEIOAEIZ. Hin L. THTITHEFR T
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BEOSBFEVe R IYEZEDIEFHZIZICALEZEMTHS, B F I
SEER. BSALTOPYVERYTIERLIIFIZ. ZORBE S 2E /DTN
BRI BB HR="IE5H2, DELTHF—D—D2IlDETELIEVD
EDTH D38,

HFIFBBPINDL, ZORBVNEDILENHIEENH D, ZOME %
ATHIE VAN —REDERREHENPESEDOBERZE AR ZBEH I
HTFOREVEATEIDT, BARONZILIIKMAIENTE, ZOEM
T BARONAEILZENUAZRAT, ZOESE2BEBICEIICL
T.BARNONTWRWVERT, BEWICHFUWVEEZ/EVE TEMEAICE-S
TW5, DFY) BHINZBEREBDIHEI LN TILRIT. BARS
NTOVERVEDULNHY ZRNEND LIRS IBFETEIRVEINT
L\é%go

—RIEDLNTVIES IR BOMEAEDLDETESHTVWT, EE%
RDDHEEEZLE L. WHIXEHR T2 D5 BT KRR E 2350 H
X522 T . ZeMEHALTVREINTE L, LML, A—N—aV
Ea—&—23oNBASHERN 2R D ETFIVE2—F—NERKY
NBLFERBIZESVNHEONTUEIEENNH D, TN/, Big L AT
VAo TEMHETIRV. EFHESEEOFTENMEFTNIIEE
2 TW\B370,

HATIR. BEDORBREIY N —22DFa) T4 HKLLT,. SHME6EE

368 [EFREEBEST, BT ? IV 7Y 7885 Q&AIB ARRBOEHE(NHK) ., https://www3.nhk.or jp/news/special/sak
usakukeizai/20201020/356/ (2023 4E 7 H 12 HRE),

369 [EFIES@EE>T. U7
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MOEMEFEENMEIV. ENTOEZMEINDBADOTLRD, FIHRE M
DEWVWEREEIFFEPEEDNHC.BEREFIZDIFELNILHEE
95, FLEBATE BEZEFAFVADT T4y Yaslbabe, VAV DX
FAV Y A3 —Vav AL RELTEEAMIRVBL ., 2hEhDED
BERFLHEOILT,. TTIIHIBBEAVINI —J2ERTHIILENTES
AVYINH DS, HRTIE, HZPNECHHEELZEDTWVDS, ZDHHBLEZIL,
CONBHTCHRETIRHFORMNHERIMT.RICEEOEELEZELTE
ECEXZEEHTIIHRAMNY TOKEZHZLLTWDS, ZD-DIEN OBAF
BEARENSEF XA VNHILNSIIL T, BERATHOLESELER%
EDT HADIMNY TV T7E2EBDZVRSWVNH B,

HERTOEZELVSEHTIER FENETLTVWS, @EPEEOSHTYT
TICERHMU 2025F EFTCRETFHESBEEDOAYN — V2 EL IR
I HEANTVS, £ BEEHRIOBERERFENE TS EE ORI
ERHOAMADEELZBEINUTCEZ/AL. LB EHKSGIIEERAIES
BXHHTVS, ZDIEFEN. 7V7XRI -y NOE X TEEAZ2BHETH X
MPIEFIZR-OTET VD, HZTIR2035FICHFDOHBHREMIKHEE X
LBLRIAATHWT, ZD5H25% 2 BB THILEHEBELTWSY?,

WINZHEMRE B CERFE TIPEF IV a—2—DEHNEDT, VW
BRBPZEFIAVE2—Z—TEHETEIRVETFERFEE2EAILVIDIE, FE
DWETFBEIDELITHD, LN ENSIZ, ZOBAEIZ,. EHonNHh X
SOMOLETIE X LHELWHZLIZERD  BIRINTWE LT, &F°
BERE NI GREHF TILOTERV—XREMICHNIE, EE=
—ADEJIIOMDLOT . REWDHXICHLIET. EFBEBRORKREBIIRKD
DeEZL6ND,
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xK2T7T EFBEOHHERETA

HESH mIGHEE(EEF) mIHREE(FRFE)
BCC Research $347.2 million (2019) $1.3 billion (2024)
Maximize Market Research $126.45 million (2022) $434.94 million (2029)
Gll Research $1,379.53 million (2023) $5,441.24 million (2029)
Coherent Market Insights $2.07 billion (2023) $7.85 billion (2030)
Astute Analytica $420.4 million (2022) $1.170.6 million (2031)
We Market Research $105.91 million (2022) $506.83 million (2033)

HiFT: BHEOD 2 7Y A N3 NSEEERL,

= 7385 (Quantum Communication) DHH FEIZ B LAZVWEIATH
2 EBRDLIS, FHTHHIGEEFRFBLLTOIDIE, ZDBMHTIE
GII Research DATH Y., TDIEMN L, BCC Research / Maximize Market
Research (X = F & 5 ( Quantum Cryptography) . Astute Analytica / We
Market Research!d & T % % # 1§ ( Quantum Secure Communication) .
Coherent Market Insightsi: 2 F#Ed % (Quantum Key Distribution) &, 3
AR FARTVEIHBEDUTOEL>TVWEIEITHS, 22D
THDE 2022 TI3BRNVRBELADLIAL2023FE TI4ERIVHEL
ADEIALHY  IEEIN, TNOCDOHIZIFIVEREDENH D, /-,
2029 TA3BRIVHEEABLIAL2030FE TTIENIRELADLIAL
NHY, ZNETEEIND, TNODRITIR0EEVENHD, [EFEEFID
MHBEEL EFIVCa—T4 VT IOMHLRRICIEIEREZ A 0
BB RHDB DL NEDTHEIN, REKKERTEOIMHTHIEE ZLD,

ZOTHL. EFBHRABZ (QIS)IZOoOWVWTIR. ERFBEIZICEMIZEY
T.EE280Z2RE2HIERIX. TOMR 2B MAVIZEYIA A TUVL,
WhHhPpBA Y- 7V (Spin-on) ZUTWKDNFH RN OHEBHTHDLD

373 https://www.bccresearch.com/market-research/information-technology/global-market-of-quantum-cryptography-marke
t-report.html
https://www.maximizemarketresearch.com/market-report/global-quantum-cryptography-market-key-trends/6554/
https://www.giiresearch.com/report/qyr1214605-global-quantum-communication-market-size-status.html
https://www.coherentmarketinsights.com/market-insight/quantum-key-distribution-market-5971
https://www.astuteanalytica.com/industry-report/quantum-secure-communication-market
https://wemarketresearch.com/reports/quantum-secure-communication-market/246/
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404 R. Barends, J. Kelly, A. Megrant, A. Veitia, D. Sank, E. Jeffrey, T. C. White, J. Mutus, A. G. Fowler, B. Campbell, Y.
Chen, Z. Chen, B. Chiaro, A. Dunsworth, C. Neill, P. O’Malley, P. Roushan, A. Vainsencher, J. Wenner, A. N. Korotkov,
A. N. Cleand, and John M. Martinis, “Superconducting Quantum Circuits at the Surface Code Threshold for Fault
Tolerance,” Nature 508, no. 7497 (2014): 500-3. https://doi.org/10.1038/nature13171.
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HiFff: U.S. Department of Defense, Financial Management Regulation (DoD 7000.14-R), Volume 2B, November 2017.
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405 John F. Sargent Jr., “Department of Defense Research, Development, Test, and Evaluation (RDT&E): Appropriations
Structure,” Congressional Research Service, Updated September 7, 2022.
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406 JohnF. Sargent Jr., “Defense Primer: RDT&E,” Congressional Research Service, Updated November 10, 2022.
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