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% SA7|EE G2 F7kd Fx7e GDP AAH AALE v WHolAl: ulx GDP wiu] F= HAFE
— 76.4%(2021)°) 4 64.0%(2023)
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China-United Kingdom China-EU (27) EU (27)-United States
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Note: The indicator of bilateral collaboration intensity between two economies is calculated by dividing the number of scientific publications by
authors with affiiations in both economies (whole counts) by the square root of the product of the publications for each of the two economies
(whole counts). This indicator is therefore normalised for publication output. Publications refer to all citable publications, namely, articles, reviews
and conference proceedings.

Source: OECD calculations based on Scopus Custom Data, Elsevier, Version 6.2022, February 2023
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A Number of United-States-China collaborations B. Collaborafion changes

Coauthorship publications, whole counts, 2018 Percentage change in year relative to 2018 baseline

2019 2020 2021
Materials Science Materials Science
Chemical Engineering Chemical Engineering
Chemistry Chemistry

Computer Science Computer Science

Energy Energy

Mathematics Mathematics
Engineering Enginesring

Physics and Astronomy Physics and Astronomy

Biochemistry, Genetics
and Molecular Biology

Earth and Planetary Sciences

Biochemistry, Genetics
and Molecular Biology

Earth and Planetary Sciences
Environmental Science Environmental Science

Agricultural and Biological Sciences Agricultural and Biological Sciences

Immunology and Microbiokogy Immunology and Microbiclogy
Medicine Medicine
Social Sciences . . | Social Sciences

0 4000 8000 12000 50

Note: Collaboration between China and the United States is defined by the number of co-authored publications between both countries (whole
counts). Publications refer to all citable publications, that is articles, reviews and conference proceedings. The top-15 in the chart corresponds
to those fields where more than 2 000 US-China co-authorship publications were recorded in 2018 (whole counts). Panel A shows the number
0f 2018 collaborations, in absolute terms. Panel B shows the changes in collaborations for each year versus the previous year, as a percentage

of 2018 collaborations.
Source: OECD calculations based on Scopus Custom Data, Elsevier, Version 6.2022, February 2023.
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Scaling Health Applications Research for Evervone (SHARE)
Broad Agency Announcement (BAA)

The Advanced Research Projects Agency for Health (ARPA-H)
Scaling Health Applications Research for Everyone (SHARE)
Broad Agency Announcement (BAA)

SP4701-23-B-0002

ARPAQ

C.2 Program Objectives

The purpose of this program is to inerease the probability of adapting and scaling high-risk and
potentially disruptive new technologies and solutions across the full spectrum of health-related
applications. Projects will focus on adapting, scaling, and transition challenges associated with the
underlying technology. These can be related to technology integration. manufacturing, and proving
efficacy, building capacity. and adapting the technology to the health sector. The speeific objectives of
the program are to develop proven demonstrations of efficacy in civilian populations or civilian health
infrastructure, receive regulatory approvals, eliminate barriers to manufacturing or distribution, secure
key partnerships with commercial entities, user-groups, and other stakeholders, and to attract outside
investment.

Building on the groundbreaking successes achieved by DARPA, DIU, and other government entities,
this program aims to translate these achievements into transformative civilian healtheare solutions.
Applicants MUST demonstrate three things:

1. Technical Feasibility. Prior success within a DoD/USG context. substantiated by advancements
like verified progress towards FDA approval, independent verification and validation. or
successful operational prototypes.

!-..J

An “ARPA-H/ard” Pivot & Target Population and/or Health Application. An R&D plan for a
compelling, innovative prototype that adapts existing technology to the unique physiologieal
and psychosocial considerations of pediatric and geriatric populations. other identifiable
beneficiary, or health-related system.
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(1) Realization of a
society in which
human beings can be
free from limitations
of body, brain, space,
and time by 2050

2050E kA AH|, Fi,
AlZtel M2kl M
B0t At E A

S,

The Realization of an Avatar-Symbiotic Society where Everyone can

Perform Active Roles without Constraint(OIHIE-ZA8 AlS] T78)

- Liberation from Biological Limitations via Physical, Cognitive and
Perceptual Augmentation(M&&, XM, X2 S22 St MSst
o SHA S

- Cybernetic Avatar Technology and Social System Design for
Harmonious Co-experience and Collective Ability(ZSIE22 3 48
ot M SEHE 2I8t AO|HUIE]! OHHIEL 7| & ARS| A[AE C|A}QRI)

- Structuring Spatiotemporal Environmental Information in the Body
Using In-body Cybernetic Avatars(AlO|HUIE! OIHIEIE AFESH AlS
7t 8E £x38))

- Realization of a Society that can Use Cybernetic Avatars Safely
and Securely(AIO[HHUH|E! OHHIEFLE QtMSI HEAMo=Z AlEE = U
= AR3| A8)

- Reliability-ensuring Cybernetic Avatar Infrastructure Allowing
Interactive Teleoperation(2Z[Ad U= AIO[H{U[El OHIE} I=Z 2} F5)

- Realization of a Society Watched over by Remote Control of

Intracellular Cybernetic Avatar(M|= L AFO|HHUHIE! OIHIEIS|] 123 A

010l 2lsf ZrAl)

Realization of
ultra-early disease
prediction and
intervention by 2050

(2)

20508 7HA| =& EH

o5 % e A

Comprehensive Mathematical Understanding of the Complex Control

System between Organs and Challenge for Ultra-Early Precision

Medicine(&7| Zt S&ISH Mo{ A|AHof CHeE ZZXQI ~6H ofa &
27| Y 2lstE gt =)

- Challenge toward the Control of Intractable Cancer through
Understanding of Molecular, Cellular, and Interorgan Networks(&=A},
Mz 2 Z7] 2F HERF ol & S8t X[ & Mo{o =H)

- Challenge for Eradication of Diabetes and Comorbidities through
Understanding and Manipulating Homeostatic Systems(&AHA Al
B ools & =AS S6F Yol U IJE EE Z2HEo| it =)

- Towards Overcoming Disorders Linked to Dementia based on a
Comprehensive Understanding of Multiorgan Network(CH |2 HEH3A
of CHEH SEAQI ofsH & HIHSZ X|nHe} ZHE Zof 252 &6t =)

- Understanding and Control of Virus-Human Interaction Networks(H}

0| A-Q17t AT AL WEXIS| o|af X M0d)

Realization of Al

(3)

robots that
autonomously learn,
adapt to their
environment, evolve in
intelligence and act
alongside human
beings, by 2050

2050E7kX|  RtE stE,

o

Smart Robot that is Close to One Person for a Lifetime(ZAi S0t

AZHA 72 A0lE 22 M)

- Innovation in Construction of Infrastructure with Cooperative Al and
Multi-Robots - Adapting to Various Environments(Ctet &Aoo &
S5tz 85He Al & Os 21 2=l 75 &4l)

- Co-evolution of Human and Al-Robots to Expand Science Frontiers
(ztsk 2ot BAE fIst oIzt Al 222 3218

- Adaptable Al-enabled Robots to Create a Vibrant Society(Z7|&F A}
3 &ES RIS M8 JISE Al 7|5 ER 1Y)

- New Life Spheres Opened up by Al Robots(Al 220 2|5 L2l M=
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Al & Robots that Harmonize with Humans to Create Knowledge
and Cross Its Borders(Al 2X0| X|AlS &Est BAHE o &5t
= dl 7]09)

Al Robots which Help to Envision Promising Future Together with
Users and Encourage Action toward It(AF2AL2} HH F2kst Az E
AMStD WES FSF56= Al 2X)

Intelligent Multi Agents for Exploration and Settlement in Unknown
and Unexplored Areas(Z24X[X| 42 A|Ho|M2| B} IS 2|Et
As8 OH= o0|ME)

Awareness Al Robot System for Leading Proactive Behavior
Improvement(ME=AQl S 7HME 2[6H QA Al EX A[AH])

New World of Inspiration by Co-evolution of Humans, Al Robots,
and Biological Cyborgs(21Zt, Al 22 % MZstM Al0|ET2o| SZI5
E ME2 &2 MAE 7H3])

Self-evolving Al Robot System for Lunar
Outpost Construction(& ErAF & QIZF 7|X|
Al 25 A|2H])

Exploration and Human

dMEE It A TS

(4) Realization of
sustainable  resource
circulation to recover
the global environment
by 2050

b

fol
0

2050E 7HA] AT
3|535t7] fg X

St XA =&

=
7t

5

[

= 1k

Development of a bioprocess that uses electrical energy to fix
atmospheric CO2(CH7| & O|AtSIEEA (CO2) ™S 2lsf 7| K|
£ MEsl= M= 3d 7HY)

Development of highly efficient direct air capture (DAC) and carbon
recycling technologies(&& A& Cf7| Z& (DAC) & EA MEE
7= 74

Integrated Electrochemical Systems for Scalable CO2 Conversion to
Chemical Feedstocks(&2&t 7ts8 CO2 sl REE2| S M7|sst
A|2H)

C4S(Calcium Carbonate Circulation
Research and Development Project(Z1&&
(C4S) A7 A 7 ==HE)

Research and development toward saving energy for direct air
capture with available cold energy(0|&7+s8t dHZt HLX|Z 2|& Cf
7| Z&of| oX] Heks 28 AT 7HE)

Development of Combined Carbon Capture and Conversion (quad-C)
Systems for the Utilization of Atmospheric CO2(CH7| CO2 &&8& <
gt ZetEl Bt =R 2 MBF (quad-C) Al2E! T7HE)

Development of Global CO2 Recycling Technology towards "Beyond-Zero"
Emission("M 2 0|A" HIES I8 MIAAQ! CO2 M 7|= 7))
Mitigation of greenhouse gas emissions from agricultural lands by
optimizing nitrogen and carbon cycles(sZdX|2| & AQ} Etn F=8I2
z|M3slsto] 2AM Tt HiE 24&H

Redesign of macroalgae for highly efficient CO2 fixation by
functional modifications and their product generation(7|s%&2l +&
= S8t 188 C02 1™E *Ist e si=F MAA & ME M)
Development of next-generation CO2-fixing plant through the gene
optimization, distant hybrid, and microbial symbiosis(fMA} %A 3],
4 mhl 2 nME SME St AMMICH CO203E AlE 7H)

Agrobiotechnological Direct Air Capture towards Carbon Circulation

Construction)

=5t A|AH

for
EFAFO4

—L—0

System

AL
=
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- Advanced enhanced rock weathering (A-ERW) technology actively
combined with site characteristics(84Z2t EM1} MZAMo= ZAgh=l 1
= M2k &M DM 2 (A-ERW) 7|=)

- Feasibility study of enhanced mineralization based on LCA/TEA
platform(LCA/TEA ESEE 7822 5 &ME HES| 7IsM A7)

- Innovative circular technologies for harmful nitrogen compounds(aH
E2 AL 3EES ¢t dAFel AY J|E)

- Development of recovery and removal techniques of dilute reactive
nitrogen to realize nitrogen circulating society(24H =&t AlS|E A
#5t7| 2l 3| B8N AL sl A MA 7= i)

- Development of Multi-lock Biopolymers Degradable in Ocean from
Non-food Biomasses(H|AlE ME Zzbo|M M =l 7ts6t CfE &
= HIO|REE|H| 47 & JHE)

- Research and development of marine biodegradable plastics with
degradation initiation switch function(BiAl 23 A&} ARIX| 7|52
HZE WY Fal7tsst ECIAEL] AT A JHY)

- Development of photoswitching ocean-degradable plastics with
edibility(dF7S¢8t s =all 7t=s5t EE2IAEL| ZMEd s E2ta
Elo| 47 & JHe)

Society(Bt2x T8t AlE| £ fet S M=SH AF of7] Z3)
g
N

(5) Creation of the
industry that enables
sustainable global food
supply by exploiting
unused biological
resources by 2050

2050G7HK|  BE
ue ME RHS

ofr X mor tn
o 13 op X

- Achieving zero food risks by improving crop robustness using cyber-physical
systems(Al2ke| Z4A SIS Sl AE fIEE MEE EMSP)

- Building a platform for sustainable farming by environmental
control based on the microbe atlas of the soil(EQ A|MEZ 0tSEIX
£ 7ldteZ §t 84 Mo E S8t X[F 7ts8 s ElE 75)

- Bio-economical food production system using circular cell culture
of algae and animal cells(sf= & S& M=ZE & MZ HHYS &85t
ME ZHAH AFE A A[AH)

- Realization of zero pest damage agriculture by making full use of
advanced physical methods and unused biological functions(& =
2[& gL ARBEX| 2 MESHN TS #8510 seoAM2l S
als gloH7[)

- Realization of a new livestock production system to reduce
methane by 80% through complete control of the bovine rumen
microbiome(23t7| O|ME F&E 25| Moisto HELS 80% ZAa
M7= MEZ S4E A A[AHL F3)

- Insect-Based Sustainable Food Production Systems toward Global
Food Security and Human Space Exploration Project(Z M|7|Z&Ql Al
2F ote 8l QIZF RF Bl ZEMEE 2§t 23 7|8t X|FIIssH A
= MAE A|AH)

- Creation of Next-Generation Food Supply Industrial Chains for a
Natural Capitalism Society(AI23=2| AM| AL E 28t AL ME 3
= MH Al FHE)

(6) Realization of a
fault-tolerant universal
quantum computer
that will revolutionize
economy, industry, and

- Research and Development of Theory and Software for
Fault-tolerant Quantum Computers(LHZ&H A HFE{0| CHEE 0|2
2 AZEQ AT & JHE)

- Development of Quantum Interfaces for Building Quantum Computer
Networks(2FAt HFE HEHI FHS 28t AL QE I o[ JHE)
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security by 2050

20504 71HX|

Hol=

—_

M

o

?_

HH, Atgd
HAE uZ
bRt ZHFE

1o ot yo
T
oo 1

ok |

- Fault-tolerant Quantum Computing with Photonically Interconnected
Ion Traps(ZatdoZ iZAEl 0|2 EWS AFESH LHEEM LR HFE)

- Development of Large-scale Fault-tolerant Universal Optical
Quantum Computers(CH 2 LHZEEHT HE &SH AR HAFE 7HE)

- Large-scale Silicon Quantum Computer(CiT 2 A 2|2 2UA} HFE)

- Quantum Cyberspace with Networked Quantum Computer(H|E<2E
LA HFEHE HE AL ALO|H AH|0[2)

- Development of Integration Technologies for Superconducting
Quantum Circuits(ZME 2t 3|22 S8t 7= 7HY)

- Large-scale quantum hardware based on nanofiber cavity QED(L=
M7 7HH|E| QEDE 7|22 §F i 2 A} SHESI)

- lLarge-scale and high-coherence fault-tolerant quantum computer
with dynamical atom arrays(nzAe| it 2 LHESH AXI HFH
2t S X} ofz0])

- Development of a Scalable, Highly Integrated Quantum Error
Correction System(E2+ 7F55t0 I S8t 24Xt 2F 8 A2 712

- Development of scalable Silicon quantum computer technology(&H&t
7tsst HE[Z2 LR EAFE 7= 7HE)

- Scalable and Robust Integrated Quantum Communication System(&}
& 7tSstn ADst S8 LR SA AL JHE)

(7) Realization of
sustainable care
systems to overcome

major  diseases by
2040, for  enjoying
one's life with relief
and release from

health concerns until
100 years old

2040E7tx| =2 AHY
==517| fIg X|I= 7t
St XE Al2BR A, A
2 A4d glol 100MI7HX|
tAStD af2 E71= A

=}
7tssH st A

olr mio

0

mo re

- Mitochondrial Medicine(RIEZE=2[0} 2[5}

- Development of method for complex tissue regeneration via tissue
embryonization (ZZ| HH0}5tE S5 SEGH =X A digd e

- Realization of innovative medical systems that extend healthy
lifespan to 100  vyears old by  eliminating tissue
inflammation-inducing cells(Z2| ¥& | M= MHE Sl st
THS 100M7HX| AZISHE sdAIAel 2ol A[AH AE)

- Quantum and neuromodulation technologies to
tissue-specific disease-related microinflammation(Z=2!g
AlM HE M E 21 LA & AE =H 7|F)

- Development of new-generation medical care systems through
customizing sleep and hibernation(=™ % M WESES £t MZ
2 Mt 2|2 A|AH 74

- Bring hospital into home toward controlling inflammation at home
(@52 SHEP| 28t Wag s JMe)

- Understanding and harnessing the role of the gut microbiome in

healthy longevity(Z1Zfst & L n|ME2| AS olslstn &&3517])

Actualization of a cancer-free society through regulation of chronic

inflammation(2H¥e HF &S S5l 0| gi= Ats AH)

A world of zero cancer risk created by rejuvenation using cell

lineage conversion(MZ HE Helg St s|l&2 So & g€zt

= MA A3)

suppress
A o

8) Realization of a
society safe from the

threat of extreme
winds and rains by
controlling and

- Control Theory of Weather-Society Coupling Systems for Supporting
Social Decision-Making(AtE] 28 XS I8 SM-ALS g A|2HE
2| HMlof o|&8)

- Typhoon Control Research Aiming for a Safe and Prosperous
Society(2HH5t0 HASH= AlS| E 2[St EHE Mo A7)
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modifying the weather
by 2050

2050 7HA| EM & ZH
sto4 23t HIETDE blo)
HoZRE| oHMBH A}

|
| o

fol 4o

et

Heavy Rainfall Control for Living Together with Isolated-Convective
Rainstorms and Line-Shaped Rainbands(ZAZlE M ZE 4 ME
ZOiet i 0%k 2 M[04)

Quantifying Weather Controllability and Mitigatable Flood Damage
Based on Ensemble Weather Forecast(&M o2 7[dt ZM =& 7}
=4 A = s &Y &EIY)

Estimation and Control of Air-Sea Momentum and Heat Fluxes of
Typhoons(EH22| &7|-HICt 232F A 2k SE9| £ 4l M ()
Development of an Atmospheric Simulation Model for Estimating
the Probability of Local Atmospheric Phenomena(X|d CH7| &HAtS]
2 st F=HE S th7] AlSE0[M 2E JHLE)

Actuator Position Optimization for Large-Degree-of-Freedom Fields
(A2 AHRE B0l ohet U=o0olE] 2Ix| Z|xs)

Development of Unmanned Marine Observation Vehicles Essential for
Forecasting and Monitoring of Typhoon Artificial Control(EHZE 213 H|
012 o= & ZLHES 2§t EHel Fol sief 2= &x| 7HE)

of a
and

Realization
healthy

9
mentally
dynamic society by
increasing  peace  of
mind and vitality by 2050

20504 7tx|  EE=EFa
gag =0 YUMoz
AYstn BIIE AEE
u

Integration of Asian humanities and brain informatics to enhance
peace and compassion of the mind (AN HH3Ie} XHH|AMS =0|7]
#lei otAlot Ql=stut & HEHSH S8l

Development of "Jizai Hon-yaku-ki (At-will Translator)" connecting
various minds based on brain and body functions (=2} AlX 7|52
7|8te g2 CjRksH ngE YZ&shk= "Jizai Hon-yaku-ki (2|AF EHA7()" 7HE)
Freedom of Mind and Value Co-Creation through Decentralized Data
Management (2A H0[E{ 2|2 S5t 02| g2t 7Ik| 2 3E)
Maximizing well-being and agency on the basis of interpersonal
comparison of brain indicators (& X|Z2| 4§ H/ME 7[HteZ 2
Wi sS4 3is}

Realization of a society where people can live a forward-looking life in
the face of adversity (94 SHME 22 B2 & = A= AlS] AH)
Innovation in "Mental Capital" through Awareness Music and
creation of new liberal arts (/A& QI St ME2 XIf7 d=2 &
St "™AH RE" §A)

Protecting children's intellectual curiosity and individuality to realize
a dynamic society (88 AlS|E MEst7| 28 0E2l0]2] XA F7|M
o 7HM H3E)

Understanding the cognitively regulatory basis of food value that
controls feeding behaviors (M= &S ZES= 24 7Ix|2| 2IX|
Z& 7|4t o|sH)

Brain science towards visualization and manipulation of the mind
(Ok2el AlZtslet =22 kst = 1tel

Construction of an AloT-based universal emotional state
evaluation of well-being/ill-being states (AloTE 7[|HI2 2
d ME 32 75 & ZYMEf O

Child care commons: Proposing social infrastructure allowing
others to substitute parental roles (22 H&= CfAME = A= O}
£ olofA 7|3 & mMEst= Atsl el=E})

Elucidation of the mechanism of serotonin over optimism and
pessimism (S2F2|2} H =20 thet MEZEHS| HFHLISH chst siE)
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o yg 2z
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Increasing peace of
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28 v FAE 71EA Fx3u AAQ ofelt]e@ FAE F glom, oAF
EH AfA] 2R FE, v RO wAAAR AE, QY Y Fo7 FHE
- PME2 DARPA] 573 ¥ 2 & Fof =23 vAYEY d4-& AF 2F
st ol AEsh, olv] WEke vl 7HA 3 gl7] wiEel, 15 AAI9] ofol
tjo] & HEstst ALY HAEste o B2 A Soleka] W
- vl"o] WEe A9, PME olgg u|AdS UHAeR wAsla AFs FHEE
bl wh2 A o] FshA =w, o] WA= nlAHe HAAI FAA JFHoe] Fo

gt H7h 940t H

%% J_?L_E_ 1w o= U
%3 7)d 5 (Proof-of-Concepts)e] gt= F 7}HA| &S alaslay] o]y sl
WSS DARPAS] oabs B8e) duEA Agso] $HH 3-2)

x JWESE £7| otolC(ole| EtFMEE HASstn H|IME FHEEH| 28 H6H =24
EL H72 ol H|Me ¥ JtsdE YSote ol 28 dEgs &

Expert
Workshop

y| Proof-of-
i Concept Demo

<O 3-2> BN HAS I8t 7|2 BEH H|ME 24H(Carleton, 2010)

O W wido] AA=w, AEAel v} Al ofojr]els TAA
ol =zgglo7 Whdste WA R JoiZt

- (M3 ¥]H]) PME DARPA ulXoAlel a2 ZolS 9d #AAle] AL Az g

T2 9L 93 Ake AAZS x3sled 3 A (pitching)shA
o] AAF Ao T TR MO Z o]ofxE AL ohrm, PM
sl b Eie 7 =7 wj 7R ololt|o]E A|A}A] %S
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- (2238 AO) v|He] ZEaHoF AHEFE = A= uAS FAAe 2o
o7 Host= FA% A AHo|H, o] wAlA = vAHY E}FAI A 7540l
T8 Wt a4t o

- (BA) 2F 2AS F=2 8 2929 A DARPA Aol o8| o] Fof x| =]

A o] Folx=d|(YHEA o F & A7t o) EF ZTE T T

G wj7hx] o] F o x|w, FIHAQl HIL AlZte| L QEHA| ok

- (A9t Z2a% $59l) v Ao] Felx™, 2 A5t A& 2 asog JHEE
4o x1od F3(Broad Area Announcement, BAA)E +4] 315

5] 9|7} &

&

O o Hge mzay WAe FEAQ A%, AL 4 24, 3o
2ol =A@ EET b A6 e SRR

- (3] 2Fe) #A) DARPAS mzaal FAE 5@ oA HAL o] 2lF
g w3 chzA AdsEd, PMe] o% slo] 2lH gle] AF A
e g 4 ol A9 A Aol 5AU(2H 3-3)
- (HAA ofolHels] 13) slo] 2o ¥Alk sAAoln HuHel ofolr|el T
w5al2, ol ofo|Elelzt )% Hotel ola) B4 = At Asfelx] L

I The Path from Idea to Program

+ Programs originate with a program manager ‘ I

+ PMs identify opportunity to make a difference
» DARPA PMs typically serve 3 — 5 year terms
+ This means approximately 25% turnover annually

Office Leadership approves
', propasals for funding
\\

LY

.Ws are evaluated
- - - -

« New PMs: new ideas and investments in new b Proposals arrive

research areas

- Program inspiration can come from you! o y
BAA is published

DARPA Director apd Deputy
decide to fund the'program

PM discusses idea with
Office Director and
Deputy Director

PM preseits formal briefing
to DARPA leadership

PM preps formal briefing

<%l 3-3> PMO| o+o|I:|01§ 423
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2) R&D A 718 U XA

(0 (A2 == 33 AA) DARPAS 739 PMo| FAilo] =l =iu) ¢l 5o
F Q3 JA1Hel oA o9& vsla, ol & B & AwAdy F
oS 7HAl A+ =2 as /Wasta AsY(Carolyn Fu et al, 2021)

O R&D AHFEL 28~30% AEolAut 71A JHE sl 245 i Al
Aol A s AA T F7F AAE Aol Ego] He AT F,

=93 (Breakthrough) 7% sty AEd

1
FEel o A9 A4 o 9l
1

_8_.% a8l T g I 4 "7]€’:‘] §]—O]
23 o] ~(“technological white-space)'S & 2|ste] TZ 1S A3

- PME ¥ 97 AEE #WEhs e 7 AFEAHE, A4 AFAE B2, A A
EFA Hofol|l A A F= 7|35 HEs & 9E X Vs A 41 e
shAl9} 711 5] As A-g5hed o]vf g of S AW

- ole £F 39, AFUE FHo, olsl@AA 7re] AWE WigE Fall o] Foix|
W, PMX dubd oz {53 wg 7ol AFAe F AP A L=
ol el £34 AFgAt A4S o AR wiAHS FLalE AU B

- "3 A<l DARPA Mi:lﬂ” 7j Mi*ﬂ’“ﬂ*ﬂ ﬁ& A 5] BE AR F

o} #42 ukE-e} DARPAC] AHE-E AlFdle JaHa
9o m DARPA PME o]zldl AL 485l dulA o

o Ty A
THE A AFE
o [e]) I =
e ZeAMER TAY Tz FASA 3
Supporting and Bridging Organizations =
" IDA, DSB, JASON, Working Groups... Congress and Media
£ = Shape military v. dual use balance
Analysis Executive Office of
Techinfo & DARPA - _ the Preanent
. program ideas s Military needs - ;
Technical Community D‘F?Cto". e DOD
Defense companies N Office Director osD
Universities | Program Manager | Army
DOD Labs Program Development Process Navy
DOE Labs * Workshops, Seedlings, Iteration Air Force etc.
Non-profitresearch » Applies Heilmeier criteria
institutes * Matches technical opportunities
| Commercial firms | to defense needs to provide

major increase in capabilities

v
New Program

<13l 3-4> DARPAS| Z2I3 JHol ke n|xlE HAIFS
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(RS £ 718 Z2A|A) DARPAE ofolt]o] Aol 4] HE]
23 FHIA 7 gAMb Aol BEE AR, A x5}
HAe AA

O (Top-down¥} Bottom-up A& x£3}) =ulHo} unjFo
2 DARPA-hard A& Aostxz, A A #HZS g o}o
oo S8& #

O (c}d3td 718 3A) DARPA= AE =<2 R&D 7|8 HFA o] ¢fnjjo]

ko
-
et
o N

231, 3AlA 0|3 w3 Hel AT eloltle}F HFHo2 sy W

- (RFI == #AXIHY3]) RFI(Request for Information)S %

3
okol] th3t YW E 935}, DARPA ChallengesZ %3 &A1%Ql ofolt]o] & Wz

<H 3-2> DARPA RFI 0fA|

e 1) X 7IExd s MVIE2 &E:

, AR RFIE 7I& 7|22 &H 8 olsist,
scrcnonn s scons W22 Dety gHo|Lt J|ad W2
e e L Mol Mzsel 2 Pl 7loig
e ey, Y 3 A=K et HEE 9F

A R 2) AlEa Algxt U=: RFIE S
m”fgi”z&fgigg;éﬁiu DARPAE 7|& 7|22 siZE =+ g
= MES AR UXE A
w;?m;? 3) HIA MAl: RFI SEAH= IEHP-I
e = DARPAE <lst H|HZ THXel 2
et ERe e e T @ gl M YA Fetefof B
=== = 4) M3 JEsM: mMotE  ofo|gois
= DARPAS| LT 20| M8E = Rl
* BACKGROUND AND SCOPE BAIZO| =2 H0IF o0} OFEH, o|=
* OBJECTVE Msisy| <l d2knt AElo| 27
+ REQUESTED INFORMATION 5) =7} ®H: RFI S22 DARPAS =
* SUBMISSION sfol n|& skl cist HEE =3
+ DISCLAIMERS AND IMPORTANT NOTES siot 5t
% ¥ = FE: n|cfe| DARPAO| Cheh HIM TxAQl 2E B B2 Y4, HMetxte| s
ot 48, 22| of™of et AH/ATF oist FHMAELL MF FE, =% EES
0[5t & HEIN FE, HMAel =% 23S0 tigt AE S
% RFI MetM Alr 2 7HESl0oF 5tH, 5tLte| 7ie S2to|=2 [ 73 0[X| 2| &7}
b

>

. Cover Sheet (1 page): (1)Response Title, (2)Technical point of contact name,

organization, telephone number, and email addressl, (3) Indicate the RFI

challenge(s) addressed by the response
B. Technical Description (4 pages per challenge area addressed)
C. Bibliography/References (2 pages)
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orstrz] olel @A wEI 2ol @ e =zlel Fof Fodstn ATFAEIe A
AR whds Fdl FHA ARE FAsIE A2 AF 713E gAE FA 7
& Tl e BAE Tl A AAY HAE Thebd

32 DARPA A9 7|& 253 2 ook
Id 175 Z2HE Aeks W= s BAA(Broad Agency Announcements)
&3 H %‘3% °“:rL AU E|ZHE Aok E Wi, DARPA Tech®} 22 370
7be] ofeltfe] S FA eI = FF

Z7] ololtje] AT X|4) 'Seedlings'gl &&= AR AF =
EEH olo|t|ol & FA|stslal 27| WA A e W

b R
Zn], o] Ao A Tech Council7tx] =2Z3aF o}
S Aol o8t Fn|7t 5= Ao

zZ o g A3 of o tgl FF AR A FaAe] yig|=d, o= el 5
Ao oxlAA wpAlolm x|eto] FFHEIF AEE= 7S vl5hr] ¢33 AleA AR

(Heilmeier Catechism) PM&<2 Heilmeier Catechismel uwjg} = & 7
ololt]o]E Hrlstan AHAstEd, ol ZEARES FAYH, HE2, E}
A4S dSsle U 228 (Y 3-5)

A5 718 ofolt]ol= Fw gk W rlo] A DARPA tl#E{9lwl George Heilmeier

T [e] = ]
of mz gl Wk Feid AREIArtelo] eIl BT F Al I
b e 2% 2t o U #8T ® ohiel, PMe] Hats
Y 5 9E2 AT £+ gl s =Feln Wrksa e

= 1!M'hul are you trying to do? Articulafe your objechives using absaiutely no
Jargon. %AIeTm&aranwr?orT HE OIS AIGEE| LD SEE EHH YoM 2.

= How is it done to limits of current practice ?
2E (G0 HP*Eh.— “‘-'r'-u.-ﬂl?ﬂ | DI*?-OIII"’ USSP 215 Ao 20|11 U= W SS| B2t FoiRIL
= What's new in your approach and why do you think it will be successful?

oo ?-IHJEEI ET Aol 22 e 20| H3HY 02 R Y2iEh= 0l f= F U
-|-7I L U (SES 22t ?RE‘*‘LPJ}?}
= |f you're successful, what difference will it make?

e i e . S O X0 EoHE YR S NS

are s and the payofis (S410] H|oHHe LGS]) 2l4 3 a1l i
A (S0 Hgheks LHES Wah=d) 5| 80| Faf7t "aupr?
Dr. George H. Heilmeier = How long will it take? (S0 H|2Fsh= HEE WSH=G) 7|10 Hant Fynar
Director DARPA 19751977 = What are the midterm and final "exams" to check for success?
SRl HEe g2 432 2] fist 52 3 EF "AETE FEUnR

= How much will it cost?

This formalism has become known as “The Heilmeier Catechism.”
It is the program-definition formalism still in use at DARPA today.

<3 3-5> stdnjo|o] FHEIZIE
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25t FaEA 7|E ZZAM A= BAA(Broad Agency Announcement)
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S;i_:l
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1z}
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SE HEE flsl
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o
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ot 7120 O 7|ES duy 24 £

(5) Mot ZE |« FARO| olsh AIEE Ml Jbxl 7IE: HErdel ety A J|sH &
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(7) 712 HEFA
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Left: - » Right:
Program design Frogram Handheld GPS receiver
managemeamnt

. Program design O Funded projects I Mission specification
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= T
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N x %

fl

O Hebda et al(2007)3} Vojak et al(2006)2 7]« ®|A7}E5 CEQ o&3=
Mz & ofelre]l] FAARA Al =S FEile ZoE It
"Zle v|A7be ZRAE S| AANE WASH sl Fa3% TIEAH =
75 AL ARl EAFo] e 2 HIAIR 7]EA e FojH

O Deschamps(2008)2 &4l B & Ao
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O DARPA PM3t 2lHA4l2 whes] TAAY =244 J3s 3

el A3A FoAzke HAE FAET] s A=A

5} 935 (Bonvillian, 2019)
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“DARPA insists that all programs start with good ideas and good people to
pursue them; without both of these things, DARPA will not start a
program.”(Strategic Plan)

“We will not start a research program without both : a powerful research idea
and an exceptional person to manage the program”

DARPAOIM= PMO| EEM0|A| 2o ™ otFARE 7[CHE = it

“Nothing happens unless a program manager is passionate about it.”
(Innovation at DARPA)

PM
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b HE Dp™o| s{AlQlL|C}

- B\ e ==

PM is the lynchpin in the Scientific Review Process(DARPA Guide)
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2a9E 9%

O Hlo] 2 7|=A(BTO) 139, H¢ 74 (DS0) 107, AR A14(120) 244,
nlo]| 7 Z A AE 7| S A/(MTO) 18", HA=7|&A(STO) 159, A&7|<+A
(TTO)el 219 2] PMo] Q= Zo2 ZAbg (23 3-10)

<H 3-5> DARPA PM &&(2023.11.18. 7|&)

2 M BTO DSO 120 MTO STO TTO A
oI (H) 13 10 24 18 15 21 101
Z x| : DARPA &3] ¢]%](2023, http://darpa.mil/about-us/offices)E Fxsto] | =4

<H 3-6> DARPA PM2| Al EE(VIE 22 E= F2 89 J|¢ 2R/)

T A A CH &t HE/Z = 3ys A

BTO 5 2 5 1 13(H)
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120 7 6 10 1 24(3H)
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STO 6 0 9 0 15(4)
TTO M 3 7 0 21(4)
A 38 20 41 2 101(H)
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Employment at DARPA - Recruitment
Information

DARPA Program Managers

DARPA Program Managers are entrusted with unparalleled freedom to design new technical initiatives with relevance to the needs of our warfighters,
and serve as thought leaders among world-class researchers from academia, industry, and government. A successful Program Manager utilizes their
exceptional imagination and proven expertise to create revolutionary ideas and breakthrough technologies.

Qualified individuals typically join as experienced professionals from academic labs, government R&D, or the corporate sector ready to immediately
leverage their deep technical knowledge and professional networks to drive the creation of new programs. They work with R&D communities and
stakeholders to establish the rigorous and aggressive program goals (including detailed technical milestones and other program activities) needed to
manage a portfolio of sophisticated R&D projects.

How to Apply
Highly-gualified candidates should submit:
1. Cover letter
2. Resume
3. Preliminary proposal of a new DARPA program concept

Please use the Heilmeier Questions, also known as the Heilmeier Catechism, to structure your submission. These questions provide future DARPA
Program Managers with high-level guidance on what information should be included in their proposals, and equip prospective Program Managers to
communicate what they hope to accomplish with their program. Potential candidates should be familiar with DARPA's current research thrusts across its
technical offices to understand where your expertise may align with the Agency. DARPA will contact candidates of interest for an initial interview.

Program Manager applicants should provide packages via the submissions page. Submissions containing classified information will not be considered.
Program Manager positions are term-limited to ensure a constant infusion of fresh thinking and new perspectives.

As DARPA s part of the U.S. Department of Defense, U.S. citizenship is required for employment. Selected candidates for all positions will be required
to undergo a thorough background investigation.
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Remember:
» The key objectives for the next period should be linked to the agency’s strategic priorities.
*  When the devel t plan, id, tivities such as chil toring by

meone within the agency, courses, conferences or further education, etc.

Job description: Does the job description still reflect the current duties and responsibilities of the PM?
Does it need updating? If yes, how will this be done (please specify)?

Key objectives defined and agreed to by the PM and Office Director for this evaluation period
Template: Performance Evaluation Form - PM Key objectives Performance indicators
1.
2.
Nate: This performance evaluation can be adapted for the pesition of PM
3.
4.
Fro perti for the first per =
Phease note: If no performance objectives have been set for the first performance evaluation, skip
SECTION 2: PERFORMANCE EVALUATION — COMMI|
Section 1 and procead with the next sections. B = EM NS
Date of the evabuation:
Narme of the PM: %] Keep in mind the PM's performance objectives agreed to for this pariod:
Focus on and not personality;
Name of the svaluatars: List achi and difficulties /weal ;
Include where possible.
Skills | To consider when assessing
Direction
Period covarad by this avaluation: ety L ) .
E] Participates in the creation and the promotion
Comments: of the mission, vision and values;
» Initiates and follows through with change;
SECTION 1: KEY OBJECTIVES AND PERFORMANCE EVALUATION + Isvisible, approachable and earns respect;
Kiey objectiver of the PV job deieription: + Inspires and motivates others;
+ Builds a high performance team, which
1 includes research staff;
E] Demonstrates the high standards of integrity,
N hanesty and fairness expected;
E] Carries forward decisions of the governing
3. Strategic thinking and planning E] Identifies strategic aims and anticipates future
demands, opportunities and constraints;
4 Comments: E] Demonstrates knowledge and sensitivity of
stakeholders’ needs, within and outside the
5, agency;
E] Translates strategic aims into practical and
achievable plans;
b [] Makes decisions in a timely manner, even in
uncertain circumstances.
Delivery of results D Defines results, taking into account the needs
of the stakeholders, within and outside the
Comments: s Is aware of personal strengths and weaknesses
and their impact on others;
» Pursues adopted strategies with energy and Key Objectives for Next Period
commitment; Key objectives Timelines Performance indicators
» Adapts quickly and is flexible to new demands 1
and changes; 2.
« Manages own time well to meet competing 3.
priorities; 4
» Offers objective advice to the office director 5.
without fear or favor. What major difficulties can the PM ially face in Negoti its and realigns funding
Expertise * Has in-depth knowledge and experience »
related to the work of the agency;
Comments: » Knows when and how to find and use sources
of expertise, within and outside the
agency; What other resources are needed to achieve these objectives?
« Understands the environment within which
the agency evolves, including
pnrliémentary ané political processes; I e
» Applies best practices from other sectors and e
organizations; el . 2 e :
B development Action(s) Timeline Responsibility Estimated budget
» Understands how policy impacts on i
operations, staff, volunteers and others who
may be involved with the association.
Intellect and judgement « Generates original ideas with practical
applications;
Comments: » Focuses on key issues and principles;
s Defends |DiiC-ﬁ-f own position but also _ PM's Com t
responds positively to reasoned alternatives;
» Encourages creative thinking by others;
» Delegates decisions appropriately
| SECTION 3: Way Forward
This section should be developed conjointly by the PM and the office director after the above
sections have been shared and discussed with the individual. |
Evaluators’ Comments
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Our approach

We are a small feam of optimists, working to unlock scientific and
technological breakthroughs that can benefit everyone. It's a big mission,

and getting there won't be easy.

That's why we are built to do things differently. For starfers,
independence is built info our core. From research to operations, our
teams have the flexibility and freedom necessary to build a new kind of
R&D agency from the ground up.

We're also built to think differently. We've joined ARIA from start-ups,
non-profits, VCs, and the public sector, so we all bring different
perspectives and we celebrate new ideas. Beyond our core team, our
board and wider network includes those who have pushed the limits of

the possible across disciplines and sectors.

We put people at the centre of everything we do and are looking for the
broadest array of talent to advance our vision. Whether you're new fo this
space, looking to return to work after a break, or taking the next step in
your career, we want you on our radar. If you get excited by new
possibilities and want to leave your mark on the world, check out our
open jobs.

How we work

We are deeply collaborative.

As a new organisation with an ambitious mission, nothing matters more
than building trust, connectivity, and alignment within our team. That's
why we spend three days a week — Tuesday through Thursday — together
in our office in King's Cross. Monday and Friday are anywhere days to
facilitate focused time and flexibility.

We value learning over perfection.

We are a small team, moving quickly. We are big believers in
experimentation, and learning as we go. Our team’s strong foundation of
trust and respect allows us to challenge each other when we think there's

an opportunity to improve our work, or the way we work.
Optimism is essential.

Invention is an optimistic endeavour, driven by a belief that we can
imagine something new and then create it. Our team’s inherent optimism
lets us always look past hurdles to visualise and then realise the
successful outcomes we're shooting for.

The interview process

= First, you will have an initial conversation with a member of the
recruiting team

= You'll then meet with the hiring manager for the role, via video call
* Following that, you'll have a panel interview via video call

= Finally, we'll invite you to come in and meet the rest of our team

The formalities of each above stage may differ depending on the role

<18 3-13> ARIA PD M Z1E
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SPRIN-D NEW PROJECT MENU =

SUBMIT YOUR PROJECT

SPRIN-D 1088 MENU =

WE HAVE BIG GOALS. WANT TO COME| | |nFORMATION ON
ALONG? THE PERSON

SPRIN-D JoBs MENU =

JOB OFFERS OF OUR SUBSIDIARIES

ADDRESS LINE 2

LABORATORY MANAGER (M/F/D)
NANOGAMI

Nanogami is pioneering the next-generation biochip for GOUNTRY PLEASE SHLECT >
research, diagnostics, and personalized medicine. The COUNTRY (GTHER) (Entr your country hore. i t 6 ot in the list above)

biochip platform offers ultra-high feature density,
modularity, and adaptability to integrate and enhance OFFICE MANAGER:IN (M/W/D) siare PLEASE SELECT v
sequencing, transcriptomics, and proteomics applications. | |, PLEASE SELEGT o
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SMALL LENSES, BIG IMPACT.
modern camera design wants to bring high-volume
production of small imaging optics back to Europe
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02 JHRQTA} sh= HH F0i2t CIxe)

WHY WE ARE COMMITTED

Because we are driving an industry revolution with med production technology.
Because with this technology we have a production technology that addresses all
applications for miniature and micro lenses.

Because this production technology overcomes existing limitations and lays new
foundations for imaging innovations.

WHAT WE DO

We challenge the market leadership of Asian manufacturers in the production of high
volume optics, specifically in the area of precision optical injection molding.

To provide developers with the space and resources to research the high quality
requirements of smartphone cameras and further develop production technology.

PROMOTING EUROPEAN SOVEREIGNTY
Through this production technology, we will return a key technological capability to
Germany, thus promoting Germany as a key player in innovation.

NETWORKING AND THINKING BIGGER

SPRIND supports mecd with its extensive expert network and contacts to business
partners and early adopters in order to advance the potential of the project in the
fastest possible way and to translate the technology into application.

The two micro-optics specialists Frank Wippermann and
Jacques Duparré of med — modern camera designs GmbH in
Jena are not only launching their own breakthrough innovation,
but are also paving the way for tomorrow's.
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ARPA-H Program Manager Application Process

Opportunity Overview: @ Submit your application packet

Are you an innovative leader in your field with bold ideas for health that could improve the lives of

people across the country? We're looking for diverse experts who can drive solutions for the nation’s Submit the following 4 documents: your cover letter, CV, Program Concept (framed as direct
most pressing health-related problems. responses to the ARPA-(H)eilmeir Questions with a 3-page limit, not including citations or

The Advanced Research Projects Agency for Health (ARPA-H) is actively seeking Program Managers (PMs) bibliography), and a set of up to § additional program ideas (1 paragraph each). The request
to drive innovative solutions to the nation’s most pressing health-related problems. PMs are more than for the additional program ideas is to help us get a sense of the breadth of your thinking since
leaders—they are mission-driven visionaries in multidisciplinary fields such as biomedical sciences, Program Managers will launch a new program every year to a year-and-a-half. We will

computational technologies, engineering, medicine, or behavioral sciences—among many others. These
PMs will be responsible for not merely addressing but fundamentally reshaping the nation's mast
formidable health care challenges. They will bring novel, groundbreaking solutions to longstanding

contact you following an internal review of these documents.

it you have any questions regarding the application process or technical questions related to

problems and translate these ambitious visions into actionable ARPA-H programs your progrom idea(s), please contact: pm-carsers@arpa-h.gov.

At ARPA-H, problem-solving is not about playing it safe: We are advancing beld, revolutionary strategies

to improve health outcomes, calculated risks guided by meticulous planning, measurable objectives, and Submission Form Below

strategic decisi king. PMs will enlist i ive teams (known as ARPA-H awardees or performers),

cultivate imaginative strategies, and steer these collective efforts towards breaking new ground in

health. ARPA-H Is a disease-agnostic agency, seeking solutions to health conditions across the spectrum @ Talk withus

and building tools that could improve outcomes across many disease areas.

This PM role goes beyond making incremental adjustments to the health care landscape. Instead, itis If your professional background and program ideas seem a potential fit, an ARPA-H technical
about fueling seismic shifts that improve health outcomes, broaden access, and render advanced health lead will reach out to schedule a meeting to learn more about your ideas and answer your
interventions more economically viable. For those looking to leave a revolutionary impact in the health questions about the process and life as a Program Manager. Major well-defined problems, g

care sphere, this unique role offers an extraordinary opportunity to catalyze transformational changes

compelling_and unique vision of how they might be solved, and clear expertise to move them
that benefit society at large.

toward solutions will help you progress to Step 3
Term: This is a term-limited federal position. ARPA-H PMs will have an initial term of three years, which
may be renewed for up to an additional three years. The PM will start multiple programs during their
tenure, and most programs will span 3-5 years. ( Prepare to pitch
You will have the opportunity to work with an ARPA-H technical lead to refine your concept and
additional ideas into the shape that ARPA-H seeks. If after a couple of iterations, things seem
to be in good shape, you will be invited to give a “job talk”

Program Development:

* Innovation and Vision: PMs lead the conceptualization and development of programs focused
on monumental biomedical advances, technological innovations, and industry-altering paradigm
shifts.

« Program Dasign: After pinpointing an area of challenge and outlining a revolutionary approach,
PMs drafk funding solicitations and engage with potential participants and stakeholders. @ The pitch!

* Proposal Evaluation: Funding solicitations provide the gateway into the PM’s program idea, and
interested performers respond by submitting such a propasal. PMs review and evaluate
proposals to create a risk-balanced portfolio that meets the program'’s criteria. deeper into your concept and ideas. You will also meet with ARPA-H leadership. If selected to

* Team Leadership: PMs lead and direct a team of Scientific & Engineering Technical Advisors join the ARPA-H team, we'll empower you to launch that bold, ambitious idea to change the
(SETAs) to ensure that ARPA-H's program performers meet and exceed objectives.

You will present to ARPA-H stalf a bit about yourselt and why you want to join ARPA-H then dive

world by accelerating better health outcomes for everyone
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ARPA-E is seeking thought leaders with visionary ideas to catalyze the development of transformative
energy technologies as Program Directors.

PDs are empowered to move quickly in addressing our nation's energy challenges. They are the driving
force behind ARPA-E's pursuit of its mission and define the problems that it solves while managing the
development of their solutions. The PD role celebrates intellectual curiosity and independence, constant
learning, deep technical knowledge, and the willingness to take risks to enable a sustainable energy
future.

PDs develop and manage their own funded programs to address national-scale energy problems that
are unlikely to be solved by industry alone. They identify problems that are both important and
challenging enough to warrant he expenditure of taxpayer dollars in the development of solutions.
Typical ARPA-E investments in individual focused-area programs range from $10M to nearly $50M.

PDs lead teams with technical and management support to create Funding Opportunity
Announcements (FOAs). They manage the proposal evaluation process and make selection
recommendations to the ARPA-E Director. PDs are then responsible for negotiating the technical
milestones for each project. After award, PDs actively manage the projects with the performing teams.
They are supported by an internal team that helps track progress against milestones, manage award
logistics, and prepare the technology for market. PDs are thought leaders both within and outside DOE.
They also contribute to the broader ARPA-E mission by supporting the development of their colleagues’
program ideas and contributing to the growth, improvement, and culture of the organization

The program development, active management, and thought leadership responsibilities of PDs
necessitate frequent travel. While the level does vary through time at the agency, it can be ~50% of a
PD's time.

Per ARPA-E's Congressional Authorization, the position is a term limited one — with durations typically
ranging between 3 and 5 years. Employees of national laboratories, universities, or nonprofits may join
ARPA-E under the Intergovernmental Personnel Act (IPA) and may serve for up 1o 4 years. Those who
join ARPA-E as federal employees typically serve for 5 years. Despite being term-limited, the position
provides tremendous networking opportunities that can help to catapult former PDs into impactful post
ARPA-E careers

Program Dircetor jobs are designated as “positions of public trust”, and pre employment background
checks are required. Information about this process and the questionnaire that will need to be
completed before employment at ARPA-E begins (but not yet) are at this link. Additionally, after
employment begins, financial disclosure reporting will be required; more information may be found at
this link. PDs hold senior level technical positions and are paid per the certified performance appraisal
system row in the table at this link. Lastly, US citizenship is required
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Position Description and Responsil To Apply

To apply for the position, please submit the following:

1. A cover letter highlighting compliance with the above qualifications,
2. Full resume or curriculum vitae, including list of publications and/or patents (if applicable)

3. A two-page description of a potential new ARPA-E program concept that is of interest. In
developing this concept, please—

. Think big (national scale impact) and remember that ARPA-E aims to make high-risk and

hopefully high-reward investments.

Ensure alignment with ARPA-E's mission, as described above.

Frame the presentation of the concept around the “Hellmeler guestions” (see below)

Identify specific areas of technical innovation that might be required to solve the

problem that you have identified.

. Ensure that your concept is differentiated from past and active ARPA-E programs
(see https:/arpa-e.energy.gov/technologies/programs), However, it is okay to build upon
past programs.

. This concept is intended to help assess both your area of technical interest as well as
your approaches to identifying and solving problems. (You would not be constrained to
these program concepts should you eventually become a PD at ARPA-E.)

pop =

o

Heilmeier Catechism
Program concepts should be framed around the “Heilimeier gueslions” (credited o George Heilmeier,
former DARPA director)

- What are you trying to do? What is the problem, and why is it hard? Articulate your objectives using
absolutely no jargon.

How is it done today. and what are the limits of current practice?

What is new in your approach and why do you think it will be successful?

Who cares? If you are successful, what difference will it make?

What is the impact and how will it be measured? (try to identify the most pertinent techno-economic
metrics including comparisons with present state-of-the-art)
- What are the risks?
How much will it cost? How long will It take?
What are the mid-term and final “exams” to check for success?

The United States Government does not discriminate in employment on the basis of race, color, religion,
sex (including pregnancy and gender identity), national origin, political affiliation, sexual orientation,
marital status, disability, genetic information, age, membership in an employee organization, retaliation,
parental slalus, military service, or olher non-merit factor
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DARPA network of connections

"SBIR/STTR Technology transition is the point at which the technology is determined mature enough to move from science and technology (S&T)
and into an acquisition program or useful product/service ... the Transfer of an SBIR/STTR originated technology to a DoD or non-DoD activity
including the private sector and other public sectors for conversion into new products and services is considered transition.”

- OUSD (R&E) Technology Portfolio Manager; 16 July 2021
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*Phase II values can exceed these numbers if funds are available and by using a simple waiver process.
Note: There is no cap on the amount of non-SBIR/STTR funding that can be applied to a SBIR/STTR.
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