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2.4, AR J|E2LdAATAY AP D AT J|eA1yds S
2.4.1. 4 wA

SRR

B8 L FY20209 R&DE 93] oF 1,3419 €& AdFPown, o
2018 3|4 A%

02

A

F 1 =

of Aletdt 1,533 welwrt 179 €l (1.2 %) ZH4d Aok o
0 R&D A2l l&dlelds Fetstw, 2018 3174 A= AR o
gk Zlo|t} o] WA= R&D % #A#H %o thak o E8 2 FY2020

FH e FY2
A 5.2% FF
AZol i AE 2 B 7|F 24 AFstaA 6&4. ag8]3 R&D AMA A A9
&3t 9 JEAaste] FAe F8)

g AAg 2E2S F8 AR 7
o] = At ghrh 20204 w|=m AW Ao 27 ‘B o2 nlaE g o
Ab FAAE SAdFe, b2 A AX (A Budget for a BETTER AMERICA.
Promised Kept. Tax Payers First)"2 Aa| A om v F2 oiF a8 Fu st
st= Aol $He Fi stk AlegdAA $AdFeee 2L v=mAHAT A
Al Ae e g 20219 Ao =AHE}= EYE ged e sEE AT 7ol
gt = Felo] ofd Aolr),

ul= e ARETE WL 717 BAlS RtR e E 3 =2 ol @ 4 Sith

A Al 7ol o ekl ofoltofef 3] mmlES AAY FEEs A e
w, e es WAL H7HE Hedsta HEsH wteEs g4 AHAE uhE
o gt} w]=2 A5 (Light Bulb/Electricity)®] 718& AtHE9] Aol 714 ¢, #
FE, ey, ¥ A=E/RA=EVIE AESTE 58 $FS37ees A%
ol 2017d 1€ EfE 5 Y e vw AAF/HEH(R&D) FAE 7]
Wo g wla AdFAS(AD 2 oA HiHedA 4% ¥, 1w T4 54 2§
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AdF Ae, FA AR st U HEA HAFE Lokl nl= YA, vw 4 WE
3 A7 2 ALAH(=E U A&AFA), v Ax, vl= $F 2@ 9 ARy
st, w=r oA Awl, wl= o8 HAl, F
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st 713 2 23 24 2 71929 3§14
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2.4.2. v]= Z1Z2LAAFNL 20209 A XX LH3}
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EFE ) EHLS FY2020 R&De oF 1,341 el FxA% AL AFstsc). o

£ 2018384 A= div] 1.2 22 (1.2%) #H43F FA |t elZd ol whA &
st FY2020 R&D AlEE 2018 3|AIdERT 51% 4% ASE el
R&D Al AL HE 5449} 7|3ke]] FF =it 2018 3[4 Akl 871 AW 7
Fo] F AW} R&D A=9 96.3%F A1 wsrom =HE(DOD, 38.6%)<F HAE
AH-(HHS, 27.2 %)7F AA AW A 3%9 2& AAsta sich 871 719
R&DA| &v]= FY2020 A& 97.2%5 A&t slow, 492 (DOD)+ 44.3%,
HAEA L (HHS) = 25.1%5 A A gt}

ol
Wi

¢

5o FY2020 o4k Aol wiet o v} 714> R&D Aol FHAste=
o7 ZAAo| FHch 2y AW EE ool SR 833 FY 20209 R&D
2 2018 A dAxxoh 719 ZH(13.5%)7F F7i=E e, nE5EF U gL

ol X (Department of Transportation and Veterans Affairs)+ R&D Abso] k7t

7t Ao 2 oAbkt FY2018<f wlastd, FY 2020 ol4tel| A R&D Abge] 7HA

wWo| Azt 71#E oy x| F (DOE 289 =], 15.8%), 55 stxigh(59] 54 5

Wk, 9.0%) 9 F7tgE 2 Fde] (47hwEtEE, 4.0%)olth. 5w o

FY2020 o428 A2 7|2 A7 gt Aws 15992(4.0%), A7 A& 43

A2 (10.5%), A4 2 Anrlo] 50 E&#(12.8%)2 Fo|x /| 7|FL 45

#(8.3%) &9

-

ofX

o

Z|2AT A Al FEel Al A Aol sk @A wlw =3e vl o
THE (R&D) 2 AW R&D &gl ek Ad Hotel A% A4S 2b sdvh o
W AR AlE7] 2 dHYeA A A, AlE Tt FE
A #eA Al Az 7leR o]F R&De| Adsted T8
AT g d ek o BA, 2T W oA A dAk A " o Al

[AF A o] M2t odul R&D XEZF L oA A 8T
AR oY AES W vl A W F

Astar slok =xk, B, b, 84 9 o] kR ZA A
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Iy} 72 EF A, AAS AdbF ez WA= A, Fek 2D Fs oy ek, A
A A ANA =] Al AAY st AW ARV AeE Absie o
R&D= 708 A= A4 7|38 2743 JF5 Adstr] & 3= A R&D
o4k ol gt 7|3e R&D 5= AAT Holth T AFA R&D Aw @

A7l R&D el 4k 7+ 713ke] A oAk A ZEA| A0 dRE ‘H‘ﬂﬂoi‘:
MrEch, | oAk ml o AFRE| = (Office of Management and Budget,

1 tHEgoe] el dits 23]l A& 2™ o
= 2 v 7|13e] R&D FE3S AASte] AW R&D oibs AT 3=
R&D A2 w3 &5 (ﬁﬂ], 7|2 LH %Xé zZrad)e e AHE HE o

‘1

— N
Hach e o3 JUEe F7hel w
12 Z7tell @ A4S EH A
ol mweb o R&Dol Zwlsl i
¢ Fdsh b hed e S E91 R PPelEhe F o Fad #A7)
ek AESHAT Sofulis wFRA b ol o4 AL o)A B4} Harh =7
z Y5y FY2020 o] R&DE %138l o 1,134 ©&l & Atdlon o= 2018 3
AAE 1,633y Helro} 179 &8(1.2%) Fask Aol

1) 94 A48 7} 8 (Federal R&D Funding Perspectives)
= o] 87 AW FY2020 3|AIAE F AW R&D A9 97% olAbe] wf
AE gt FHRE 44.3%, RAEAE FE FHERANDNIH)S 25.1%, oy A 5
(DOE)& 11.0%, =7t&3-%F=(NASA)S 8.4%, =#H¥sA= (NSF) 4.3%,
FFH(USDA)= 1.8%, AFH(DOC)+ 1.3%, AeFTe=(VA) & 1.0%= vl o|
gl =d FHE ol bete] 6.5% S 7hskAl o)
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2) v} JE AFsNe] 8 (Federal R&D by Character of Work,

Facilities, and Equipment)

odrl R&D AFFL 7|2 o4, &8 A7 = Ay 22 Ad dF9 EAF
R&D A4 A 2 FQ R&D Av] FHE 9o AELHEe AForr 3eld &
3] EYIT gE YO FY2020 LFHo= 2018 Wdo wHla] 149 552397

(4. 0%) Zhask 712 thak 3 5,164 2l 2T 28T 4,264
%) ZFA23E 49 6,7079< 8], AHe 5,591,108 EEE 459 4,300

A2 (10.5 A gl

o] =](8.3%) =7 A 9w Aul= 339 8800wtz E 49 99007ty
(12.8%) 743t ZE&or B3y WY x4 F7tsta, 7|27 o4 e 3
A5ta AT = 79 FEE Zo| st Aol
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712 <7 (Basic Research)oll gt &3 FA 2 Wz £5e] A7 Fd& A
AJAE| B (dl: Alg FA D gk 1x A AA st A Fo| de| Bt = A
ox BZF FEe AAHOE 9AFL 7R Aol FASA s Aelgt= A
o|t, A}s| A JAof| A o] Aol thet dMbA] FAL AS|A £ (F, Ab]ef o
g F")o] AMA FU(F, 7o FTH = F7F ASH 2 APA FAA A WA
st ole)e ZIgoE Aolth 7lE AdAFel dig 7 FAE HET & Qe
e 8lez2s AS &8 =2 (A7 AR Qg AAA o A4S ©A
b7 91k Ll A7, =2 a5l 7led A¥/ESAEA, ©7] Foo " FF 8
T So| &g}

e 33%s AL F A, de 2 e v Al vy A 12%e] A
= Ao vzvas B dog] e Aes Aledeh 20179 ARl
Aol 85%F AANew AW AR 13%E Ao F B, o =
71ef vlede] dAle v A 2% AeE AL

,77,



4) dul7|BE2] 93 (Federal R&D by Agency and Character of Work
Combined)

AW R&D AwE 712 AT, 58 AT, A B Al i@ A4 7] v
A AN ol ¢ gk ol B wlEE e FY2020 o kel A Ak
2 7 {F el v g Ale = [ 4& HolFa gl Ak
W R&D b F@EEore] WA Ad, MEa AR ouAd A,

5 Rbedstal gleh. ol2fdk A

tlo
)
o
ofr
L
rf
wW
=
o
N

ol o
2] oA olsl 9 AA T FH g
Tt 2 AN 7o A
T, Al " Aol odgs 7%l
B A LNIH(National — Institute  of  Health)o] 33}
Department of Health and Human Services)+ 7] &l
Aol At (47.7%)& AA s ok RARAFE =3 tFEH | FY2020 <4t
SHANA AW AR Al R AT o 45.6%F AAlste b & AW
<& AT 7|Fo] & ol FHIEE 2020 dAF S HANA F dn) Ak xpF o
87.4% = AAst= F8& AW W 7lgo] & Aolth oY AF(DOE)= o579
FY2020 a4k S F A F A Al 2 Al AF9 50.5%F AAlsts Al 2

Aule] Fo AW A4F AFA7} D Aoleh,
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5) ©+7]13# R&D ©o]YAE]E (Multiagency R&D Initiatives)

olelt Z2age Ui

AAF ME A AXEE Ex X g}
7 5F % g AHE A

K

oAl AE Behgio thE o) R&D oj 1A
&g AwFel wet Ed=E e oEH e
=

[e)
Aekow AA= 2 FY2020 oAk o]g3t Holfol A <o

of A=l digh

E] B (Initiative)+= 233 <A $§lo]
I

_p -h
rO
re
zll
rlo
£2
o

6) EHT) X AH 7l A+ 2 /L =233 (Networking and
Information Technology Research and Development Program (NITRD))
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19919 A5 AFEH(PL 102—194)¢ 2&f A= v E |& o
T 2 ZEae AW FAEUL 73 AFEHT ZFE FobdlA EFEA B
UESZ 2 HR7|E R&D FAE A= 74 wAYUSF ot IHUNESA, A}
olMH ol AZTE o] x|z = HE ], 2019 IAA=] 2171 7]Fo]
NITRD3| olc}, v]3]ld 7| = NITRD &5ol| Fodgtct, NITRD =282 dEHI)
U ARI|sdT 2 ke #3F F7tatsly| s A9 9 3] (National Science and
Technology Council)7} £A gt 145 HFEH(PL 102-194)2 20174 #]=
Al W AAHPL 114-329)e ofsl A << NITRD=Ao] the® o o4 &
A3 @A d¥ HuAME 93le] AL Fu|lE Sl E Q) o] odd M A
= FAEOE dA E o]d A Axe =2 ok W by 34 Ax9 A

obEl o Abof] Wt AAdE AR 7} EEh Al odd RuAM+= 2018 8 Hof wF
E59om 2019 3A Ax o4k 2 I} HEHo| gl

EFE g|E5HL 2019384 ddXol NITRDATE 98 5279 7600922 & 8 F

At 2017 3 A Axe] NITRD #A&F2 5,129 6400% Zzgdch.  oEZo
FY2020d 4F 2018 3B AAZ(AA), 20193 A A= (dA) E= FY2020( L% )el
gk NITRDS F A= F5& 7232 A= ok FY2020 NSF o4k 8 H ol =
FY2020°] tfgt NITRD Atwox 1109 27t E3=Ele] gloem, o= 20184
(AA)HTE 99208 9] (7.6%) 74 Aotk

7) v 2 H3 dF =2 3% (U.S. Global Change Research Program
(USGCRP))

s F2H = il 3
sto] Abgho] Fbgh Abed Wste] W W AL olsl], U oAF 2 o
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thoo] ZEaRE A AA 75 HE Fehs WA 7| L AT AT Jﬂ%,
Aol B ot 2R Al Zra9E Fall 715 B AT W3l it

O

=

-

R0
£ S

O
1_
1]

59 eFr A4 S FEn 95 FY201sde] 137 ¥4 8 712l
USGCRPeol| #reddict, USGCRP =82 =2 W3l o Fo 33k NSTC 23133
o o8| EHEEL. % slBE USGCRP B AT TEE ALshn e
Siw 25 98l 7 7|Hel Aol AUHTh oA BELS HEH Azt 4
Ak w o) Fol ek 7 7|3e] @4k Aol A USGCRPS} #esl Ao w Ay

AU AEE R s ook 1990d =2 wWsl A HGCRA(Global Change
Research Act) (PL 101-606)°l we} 22 W AFo Folste= zh v 7|3
e FAE vy Aokl 22 WHel A 59 7 Oiﬂ a °‘H°ﬂ 2 H 0] 3|
of B sfjof gl 28 7+ Q4o uE oAt
ik g H A 2t SFI A FEH W AF 4
= ob At dF Fred 7|3 i Ao dagt JRE Al of gk

YEHe FY2020 olAHe 201834 A% (AA), 2019 A A% (i) w==
FY2020 (923)o] that USGCRPS & A= %< FR31z ool CRPY xo
A& wat d Ak RaAst glowm, 7)3ho] TR oT BT 3 oA g E=
Z) %o ould o # USGCRPe| wid ¢Aslm Adote aAtZe =YA=2 =gdow

U7k USGCRPE A Y3ls A 73S

TZE35}7)e 225 A ¢} thee FHE 2
=3 C

]_
ASA vhehls AFE 73] B
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8) =7} Y& 7]& o]y ME]BE (National Nanotechnology Initiative (NNI))

20019l A]Z% National Nanotechnology Initiativew YW JFE A &Aoo of
3l o]al (Understanding) &t 54| (control) & dFAHA]7]7] ¢33 o8 7]3e] R&D o]
UAME|Holth o 7|4 £49 =e|H, 35t &Y 54 JHE fdA e 3
A (Bulk) =8¢ 54 7|E2HE F&st= WAool 2Lk o3& 2003 21
A7 Y 714 AF A (PL 108—153)S A& 3ste] NNIo| A ZZof tjsh
oW EYE AFdch NNI=HS v ~AY sk F3 2 7|<(NSET)el| st
NSTC &34 H3s|7F A 201984 A= dlsde QA= 16719 AW
42 =5 7l3e 91 NNI Asd v 7l A7 A o4k 3]7F 23
of glth. NSETell+= B, obd 2 27 Aol ik Alo] S+

of 5 7| A 3|7t 23] ook HEH Y i 8F | 151011 Xﬂ" =
] NSTC7} 18] RIAE 93lo] AGdd Fu]lE 5 Q73 o] od H 1A
= A 3A dxe =23 G 2 of3 3A dxe =233 Al &k
gk A FRel zz g el pHE FrF AR Z delert £3ELh 3
Al odd HuAe= 2018 8He| Wi F . EHE g5 2019 34 Axof
NNI d7E 93] 1399 =elE et 201734 dxe] NNI Ag& 1559
#olth. NSF o4t @ Holl= FY2020¢] tig NNI AHF2 2 39 99009 =7} £
ghxlo] glom 2018WX T} 19 1,7008H28 (31.4%)7F &9

il
b
o

9) m)= Q¥ A5 o]YME]E (American Artificial Intelligence Initiative)

20199 24 EfE giFgH2 ¥ As(ADS =7HH elHAdE 7hE5sketr] 9l s

o olF A5 o|YME|BE HAFst= P 138590 MW thEY A=
Forots AIZ 7139 R&D ¢4 9o T Aotk E3], & Hygd= Znt
FE, e, DA FAR, oA ARF

= A ¥ $F=(National Aeronautics
and Space Administration) % =% 38} xjtt (National Science Foundation) =



= A U 7)el 4™ WAUES F Al 9 S8 Z2adS
Mke 718 wha glrh. Analytical Perspectivesel =, Al

BE g8 oduyA FA4, =37 BAY, I BE Ve A4 H F
g T3 Akl oF 8¢ 5HRE D E A LT o Ho|r},

20184 124, ER = 52 "oFA HE ek (QIS) 2 7E S8 FofelA] n
=2 A &A el = HAS7] s WAE HFRoE w7t oA o]y AMEIE
(National Quantum Initiative Act) (PL 115—368)°l A" gic}. o] ¥ QIS ¥ 7]
£ o8 ZEIHO s ThEsketr] #d 10d AE gHe 878t 3l
Analytical Perspectivesel] w2 tj-§H 2] FY2020 «|4tell= DOD, DOE, NIST
2 NSFel| A o] o]y dE]Hef ofF 49 64-ut &7t 3= i)

11) 71} o]YJAME]E (Other Initiatives)

Ir

WA 7be] gle ohere) dle® oW MEBIF eupnp A T =35 A

H o ful i
b EEE gl 5o 201834 A%, 201934 dx T FY2020 o Abel] s A=
A How tfFoAA X okt o] & F 7HA= AMP (Advanced Manufacturing

Partnership)® % %4-o|t}. National Robotics Initiative (NRI) %' Manufacturing
USA (°o]"d = A: NNMI (National Network for Manufacturing Innovation))e|t}.

i
g% o ok

A (Cancer Moonshot), ¥ 34 <17 (Brain Innovation Research)E &%
oA (BRAIN) o]y AMEglR, A 98 o]y E]H (PMI=Precision Medicine
Initiative), MGI (Material Genome Initiative) % HA oy x A+ (Clean
Energy R&D)E A& A% 7|55 F Wi FEst= =Ho| 23k= o] gt}
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2.4.3 v 7|2 AATF A Jl=A4E 5F 2 A
oA zATAT et B

n) o] =7}l 4 (National Laboratory)+« oYX 3# Ao DOES Esf =g
=), v ZFHY AR (DOE)= 17702 F7}edF+4 (National Laboratory) % 1671%
GOCO(AH A4H % AA ¥9: Government Owned/Contractor Operated)®
Age), vl ARE olyd FFHZFuE A (FFRDC  (Federally—Funded
Research & Development Centers))< €3] 243 =7} dF& F3qgct 3 7}
A o= FH YA 7]E& dF4 (NETL)oltl. DOE+= M&O(Management and
Operations) #leFell we} FFRDCE % gtch. AF-oF A4 7He #A 9 At &
A4 9 oulay s s wAS Aotk Alekas JiE oish ofst A, vHel
sl e wlde] A A F gdrh GOCO BHle wistE ZzA e ) AgA
2 Asy Szt GOCO A7 dnt Ade] ohvm GOGO(Government
Owned/Government Operated) A v} oy We xFE 7FA 2 etk GOCO A
HE Ao A ks 7)&S 7|Hto g AAAE FAsL At Al A1)
71l FHedd & sk 2 ¢ B 7]l FHEA[NIH), =7tEESFa
(NASA), 8.4%; AFF(DOC)4tst NIST 5 dAT7|de] i 7|3 7|EolA 7]
sl dy drh. o] HuAe|AE= DOEelA e 5= ARPA-E H
TCF(Technology Commercialization Fund) Projectof] s} do}xw 7|2 glr},

. (AEI1) vl AR A Y ARPA-E (High Risk High Impact) ZZ 13
a4

—

1) Falg ¥ zaA2

ARPA—E (Advanced Research Projects Agency—Energy)= ®l7F 2E Fx}ol
vl g FArigoe] =3 dFgdHo] F oz 7|eE WAAZIth ARPA-E Z =2 A
Es vl AHA otE, =7 R 2 3y HAE FTEFHCE NAY F e A
Ha 7FA 2L 9lth ARPA-E+= 7= oA AF—AEA A= A, 7l A
| 5895 Folgtch ARPA-E&= ml= 74| W, =71 o 4 3 &

AL A N & F e odUA A THE F vk el WHele| A%
AT ZEAE| FASFAL gtk 2007 m=A A w5 o

Al Fol ARPA-E A& Stk 28k ARPA-E+= 2009 Z=71A] vl= 35

=

_l

=
©|3)= ARPA-Ee| “Z2AE o|gEE 44 2 muUHwsy AF ZEde

A&aA Alasie], 2ejd o JETL AEA wow ZEAES Ao F



B EE A7 et ARPA-Ee| A3t webd ARPA-EE RE ZEAE
o 3e] % ware] AAHO R Fofgiu),

ARPA—-E (Advanced Research Projects Agency—Energy)gta st= oy A H o
of d7o] g ol= wF FuFH AkELe] DARPA[Defense Advanced Research
Projects Agencyl®} #& ZA& EWslslth. ARPA-E& =7iet AA €8H&
ol ¥ F U AERE WHOoE oA £ gle FEAHW FAA AT+E $
gk 7]13] 5 A F3r). ARPA-E+ ¥, 15 dF AFS A Yste] "wpahx W

2 FH Ao 4He vje gilog" 1 ARPA-E+ A dsles T
O:

B AU W AE-A AR EAek ek FABA obd Al wel
ARPA-E:X w2 700 W =AY, 4w 79 Aekx 2 7709 A A}E47) Q)
T #4 H & o7 7|3 DOE9 oyxA a8 U AMA 7te A AFA
(EERE)3} w]i 2 wjxgeh o5 T8 45al7] 91s) o3)e] oJs) ARPA-E

1 o b2 At FAF Ad e

2 s dFE Hdste] o] 7@ Wi

thE 2 7bx F83% 7Fx2A 5AS Horh oly) 13> ARPA-E9 o]#3d 54
I3 F9 o 75l g A FAHE AFT) o5 47 o] Ao AH
glct. ARPA-E+= 3I9¥, 359 A7 A9 == DARPAE Ewsid= F =9

)
HYu 7B A Nehe 2Hze) A 7| o) A%k DARPA o|9)e] thE AT Aol
H

A ATEA g WA 3 A-YA ojds Tl A
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[Schematic of ARPA—E’s internal process for program creation,

project selection, and performer management |

2) 9|lAd @ EF (Mission & Goal)

o5 Yol wet el slE Aol gdol 37 % Y sl% P TR
23 ARPA-ES| 4§ Aelsivh wEe, v AA e oy

Fol Hek oAl 7% A W A4 JE FEAS A3
goleh. @, of WHE ARPA-EV} th3 2 54 4

FFSES AAsta olvh

,d
g

7z shet 0 34 shate] FAA BAE A¥stn AR

‘shabd w3 AR TIE J1E VAo Ay

=
2E Uz 719 FU AXRE YT IF Ax ZZAXY HE MESE 59
Z1el WA EXE SAY o] el ARPA-EE AFAVE A Aoz 3

o
SHAl 8= AT 7€ ElvE B 54 ofelH oS WA FFslve A

3) 1A+ 715 (PERSONAL AUTHORITY)

ARPA—-E?2] o]x}(Director)+= Z o] 12092 "ZF Lo TA o] 33k <l X1 o]
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g W HE oyg g T F glrpolx= zZz ¥ ¥ E(PD=Program
g | FAGe] & 4 gt} o] AZILS ARPA-E

=
A & QT E g}, flo A AF 3 vle} Zo|, T2 3 t|HE
[e)

| g =239 ogH}

4) =233 HAAA AT Fo

DARPA =g %] e|xel FAsHAl ARPA-E Z21¥ HEee A7 FAE

Ageled F W HEE Fodh MEE 228 vE7|E shal o Abell A A
v FAYH AE Z2AE] AR 78] HE 2239 HEH= ARPA-E =
ZAE g “HAA v L S AEEt (AW vE EF el 9
) AR Az Ao m BFsln) S ASo] “Abede 93 W AYE S AW
T UES A d A zte] sEUAS 23 AFAL el

5) 71% A&

ARPA-E9] A=A AE&AL 7|Fo| M F53 EA 5 slitolth. ARPA-E 3

T xod Al olxbE A £lF FYE o] | st oz A
A AA Rugeh, ARPA-Ee| oigh o4 832 DOES YA oditates Wz
HE o o xkz} ARPA7ZE #He]she ol uix] W3 71538t 75 ek 23] o4k
5 wAIHAR FA dabel ver] BRI FelEa Ho'E AHe{ddh
ARPA-E+= #A® DCO & A=l AHFA2E F 9 #] DOE®t Ee|Ho=®
el el sith

ARPA-E® &4 A2 u9gduse ZRAE xg& AHst= AHol7] wiE
of, 843} ®ele] ot AFS Aste ¥ Z2AEV BXE 94 & £ gl
S5 BWs] w#sta gk A}H o Z ARPA-EQ o|abEfe] Zggdo] ulz)
Zzaye x5 PAsHA £ Z2afes FEID Aglo] it =z s o]x}
v ‘FAaAkel Atz 7o) steuAle Zzzaw AFAeAY R AS A
3t 2007 vl AW B3k 3o B uAe|= ARPA-Ee| tia] “ZFHbE ugF
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2] A x| T ZA Eql DARPA ool A} FA}shA, H#HE = nfdA2ES A 2
HEGS, A S5 Akl Afl, ol e e |
|

F2aAY ATl sole "2 WAHe] gk,

7) ARPA-E 9| dv} A

dAAl 209 de] FEO oike] 8007 ZEAEef Fgjo] Fglow o F 1457
ZERAETL 299929 7o RE Amo| FAFEGATE HolA Adwd wiel 2
o], ARPA—E+ 2009Y Omnibus Appropriations Act”} 200949 1,500+ &< z}
=5 AFI 20099 w|=F EF W HEAR H(America Recovery and
Re—investment Act, 2009)el e} 4o =& AF& B 20090 FE 95
A& "2 F ARPA-EQ] A7bF odlab2 A7l ofux] H E f W #EH 7]
AE ol wpet dutdo g 34 A% o 29 gAYy FFo2 A= ek

R~

A

8) =213 A4 (PROGRAM CREATION)

of A AR, Az ZzaPe Asl Aoz WA Hoz vt 9
debd onl Z2ag) ceee 3 9 dE e dRzA okoltelE A
Aet7] WEolth, ZEges =g g Az}

E3 A2 Zzaws Azt ‘5 tholw

o Hx zza YA
0

B W oA e FAE xgHew
Saste] Thsd 714 e @ AAA ) ZEAES vy E FAE A4
Mobe A% BER @b st ol4bel BEZ WA ga s W Pl
boohE A A7 ZEaged si2e £ gt 7 S Fohyi Aeltt
o] FWe Figure 3o EA® AAU T bA ol4bol B & givh A, we u
£ A% 9 w7 R&D AFe] AF £F so|= hele] wo] B 4 olrh (o]
& #u 5% [TRL] 3¢ 54 7%l Ba 43 Aol §1&). ARPA-E A3
Fue 9] 9lsl o] AAE AaT 5 ognh B, Fue @A NEHoE b
@zt WA 94 FEY 4 glow ARPA-EE: ATA 9FE 4ah
ARPA-E 71$A 9 33t B9 AEstn, @4 #2 (A3, 3he 595,
9% AFE el=ehm, elo] A, Y Avivel Felshel oleld Jd e Ay
sta, 24 7€ mAbslal, £8 Felolofst 28 71& Aol AT Fof, of 7l

& ol 6 749 Bk oA Axw Tel=E £abe
o A Alzg 1el= & Bolujo} deh ARPA-EE T4 & &
Ad AT 32 0Y REDE LY 27} FA Ju8 S, Dlde Y

jAn ru]o

3 T
o] A A FOAE H7lstedl =wel 2 & e 7leH Aol 23+
ARPA-E®| 3 =g t¥ele Z21% fYdgrt £ 0|34 Z2A2E F
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il Mz Z2AMEZ FAS ¥ wf DOES| A4 7|vhE E&dvty dFAeh 2
=< DOE 2l A #e|a 9 ojabs3t vht 25e] Fol& st sleA wiex =
2AE ofolt]o] Zoke] iy A& QAU T2 HYHE ZEAE FA
Zobat THE At AY Fol ohE Aol wal g sleA 44E DOE &
AA £&=th ARPA-E7} 7| sWg 2RI ¥+ 2218 HEH= 7|l Hass
st w| e, <lAdely 8o A ARdE e F8 Ak A
ARPA-EA 212 v} & DOE A3 FAlo]l E&ste] 7|E AFo AxE vhetsln
4l ZlE= dhefsts FA WFE AL AN 28T a2 FoiAl EofellA
AT 7leE BAste & o FHoE2A JlE AFYETE SA R AR =2
T vt AAEE T8 AA i AN =olsta A FEE AAs=
s AFget, BE $3Fo] ARPA-E ZEAEZR o|ofx|&= ZZ of A"t &
A ovxl 7]E Hobe| ZeAE W s dejErh A4 YafFe]l Ed wvirh =
a9 HEHe A2 Z2AES A & 5 SARL ARer] el Box 2-1¢
AAE Aol atE2gA dsfolsict Aty ZEAEs AdHd EEE AA
EE ARPA-E Z=2a9 HHE 9 Fofol dis] EE&3n o] E25 wEges 2
AEE Adets Z2ay HYe e Ads FHsa =& F34eH ARPA-E
HeEE el g9l Rtk Asel glsk Al ZRAETE AYAE I FOATE oS el
M At S 2o

[Schematic of ARPA—E’s “white space” strategy]
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o}, (A}#2) 2019W¥W Technology Commercialization Fund Projects
33

u] o] X| - (Department of Energy, DOE)+ OTF(Office of Technology
Transitions)®} TCF(TechnologyCommercializationFund) 7} Al Lst= 777 Z 2 A
Eof 2,400%F 28 o|Ate AgF& 2019del tiA] A Kotz WxEPoh 77t FE
of Atw AHer o] ZREAEE FHIE YA Y& A&3E FZlslal DOEY
=5 ATaet 77 B 3aF 7He] SEUAS ZHslsled olE|d Tl Al el #

=]
n
2k ol xR St gt

j—t

TCF= #wwat olvz 75 stz $1s) 2005 oA A el o) =&
oFoh. &5 wWEH TCF AR 5HY d+, M d= 2 wx &5 XEF
2] 2 o] AqlA oS FA5t7] 9% DOEC k=& stz Zolth OTTE
20150l m|=F oL x](DOE)F-9] A7/ TEZFe| Q9 A s Fge
2H vl AHA, YA D Tt kR o]og FAAF7] Hl& A= s

2] s
= Z2AE o F 7tx] F
1 ZRAELE= 6-18 <
12-36 fHo|m w7t HEo eI Frofdof gl Aok AH HAL Al

npzked 2 201949 102 102 2F 54 o]t}

#|% Perryol U % A3he 7% o] Ae DOES] Abwel lo] W5l @zolu]
WS Ao Fapel et Avje] foe wasid mgo] Hrla Bk )
S 48 1FE Bal Sele W RE JhE FY AL ATAY A2
ste Frbel b, AAY L oUAE FRSA AALT AT 71Es AFIES
Fa otk ehn Attt =@ V1% Ads =g 2 ol MEnE Fa
®Zb #2351 @sy National Labsel HA417bEo] v|F AAle] fle] @29 4
gtk TCRE ol AAel4 g8 714e A4 & 9t added 428
WED AT FAL F7h AA olog sla) viAE dFE Fusieed 24
Fi AU S wh

n]=o| Y A H-Perry F#2 OTT7} DOE 2|A A 7|4 AAle| ZA JF5 F3 &
T e HE ™S AsgoeEn FA9 st W UE o)ld E5E o
A

o]#3 =¥ o|Z7] 98 A Conner Prochaska® DOE2| A g3 &9
= AWgen 1= OTTo|A2E 253 ch Perry AT 20190 A4g)S WE 3
) Aol A wt TCF T2 18-S ARPA-E ZE 36| u|lws] AL dile] F951

3) TCF = National Laboratory®} 719 &% 7|&Ad3t A
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Tk 111 71 Am WA el 87 Eo AATbs Aol W =2 Aol FY20164
Bl 54702 ZEAEJ199700E 8 FE ARALFOE A AE o] ZE s 7]
o wjA Fdo] 19 6900utE0]sl 1 FY2017 54709 ZEAE 127 FHATL
(National Lab)9] 1,9009tg 2o HFALAFe 7|2 HE 34008t W AF
Nog B Frh FY2018l%E ARAHLFLE 20008tE ;FEZ A|Zro] = it
FT2019¢ AREAHFE 2,4008tds] FRolch

Z- DOE+= 2019 TCF A= A= &8l 1607 olAte] &8 g g8lS wHighto
m ZRAE B2 oy ok 9071 o|Ate A E ofE TEUS sl it
2019do] AAE =ZEAEeE= & 179 =yd44, NNSA(National Nuclear
Security Administration)A]4d 2 67019 &3 IEUVL} £ 24709 Fof 7|Ho]| F
o3t itk 107) ZE A Eo|= FEUT}L 19 o], 7T/ el= FEY7L 39 o]Afo]
o, A A 2 s ZEAA FASEE 8 ' F4A A WAe Algske

o £n] AHE HolFa S

<20194 Selected Projects>

1) Ames National Laboratory (Ames)

O Integrated technical and non-technical opportunity framing for Critical

Materials Institute developed technologies - $292,000

O Partners (4): Idaho National Laboratory, Lawrence Livermore National

Laboratory, Oak Ridge National Laboratory, Decision Frameworks, L.P.

2) Argonne National Laboratory (ANL)

O Innovate Together - Labs in Chicago - $149,978

O Partners (1): Fermi National Accelerator Laboratory

3) Idaho National Laboratory (INL)

O Entrepreneurial Thinking: Historical and Observational Study (ETHOS) -
$187,000
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4)

O

5)

6)

Partners (6): Argonne National Laboratory, Brookhaven National Laboratory,
Lawrence Livermore National Laboratory, Los Alamos National Laboratory,
Sandia National Laboratories, Enterprise Development Group

Trailhead East @ Idaho National Lab - $175,000

Partners (1): Trailhead Boise

Cybersecurity Technology Concentration and Commercialization - $200,000

Partners (4): Oak Ridge National Laboratory, Pacific Northwest National
Laboratory, Sandia National Laboratories, Cyber CP

Lawrence Livermore National Laboratory (LLNL)

Open Source Software: Seeds of Commercialization - $250,000

Princeton Plasma Physics Laboratory (PPPL)

Growing Entrepreneurship at PPPL - $40,000

Oak Ridge National Laboratory (ORNL)

Technology Safari Program - $72,000

Partners (1): Tremonti, LLC

Technology Transfer Researcher Liaison Program - $580,000

Partners (8): Brookhaven National Laboratory, Idaho National Laboratory,
Lawrence Livermore National Laboratory, Los Alamos National Laboratory,
National Energy Technology Laboratory, National Renewable Energy
Laboratory, Pacific Northwest National Laboratory, Princeton Plasma Physics
Laboratory
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7) Sandia National Laboratories (SNL)

O Accelerating Commercialization by Connecting LAboratory Inventions to
Maturation (ACCLAIM) - $75,000

O Partners (9): Brookhaven National Laboratory, Fermi National Accelerator
Laboratory, Idaho National Laboratory, Lawrence Livermore National
Laboratory, Kansas City National Security Campus, Pacific Northwest National
Laboratory, Savannah River National Laboratory, Thomas Jefferson National

Accelerator Facility

O Diversity and Inclusion in InVentorship and EntrepReneurship Strategies and
Engagement (DIVERSE) - $150,000

O Partners (11): Ames National Laboratory, Argonne National Laboratory,
Brookhaven National Laboratory, Fermi National Accelerator Laboratory, Idaho
National Laboratory, Lawrence Berkeley National Laboratory, Lawrence
Livermore National Laboratory, Oak Ridge National Laboratory, Princeton
Plasma Physics Laboratory, SLAC National Accelerator Laboratory, Thomas

Jefferson National Accelerator Facility

8) Bay Area LINC (Lab Innovation Networking Center) - $300,000

O Partners (4): Lawrence Berkeley National Laboratory, Lawrence Livermore
National Laboratory, SLAC National Accelerator Laboratory, Stanford
Technology Ventures Program.
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