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Executive Summary

G-TeC (Global Technology Comparison) was done on the theme of “nanotechnologies”.
G-TeC has the mission to contribute for creating R&D Strategies and/or Science &
Technology Policies, by gathering various evidences through surveys. In principle,
for gathering evidences, we use three-stepped approaches consisting of basic surveys

and site visits.

- At the first step, through basic surveys, we investigate trends and movements of
“policies & funding” and “institutes & human resources’, both at academia-sides
and industry-sides.

- At the second step, through site visits, we have meetings with top-class research
institutes, funding agencies, and other related organizations in the world, and

extract important issues for selected research themes.

- Then, at the third step, we evaluate our findings gathered through basic surveys
and site visits, and to identify priorities as evidences for creating R&D Strategies
and/or Science & Technology Policies.

In this G-TeC, we set two objectives. First, we investigated trends & movements of
nanotechnologies globally. And second, we considered their promising R&D scenarios
to apply into energy & environment.

Main results are as follows.

1) In US and EU, movements to apply nanotechnologies into energy & environment
have been enhanced. This is because, for realizing low-carbon societies, is it
essential to develop new energy & environmental systems with less carbon
emissions, where nanotechnologies should take key roles for creating such an

innovation.

2) In US, researches for energy & environment have been strengthened, supported
by new science & technology policies under President Obama (so called “green
new deal”). According to this, nanotech researches for energy & environment
have also been activated remarkably.

3) In EU, since 2008, nanotech research communities have put their priorities on
application into energy & environment, at major international meetings such as

“EuroNanoForum” and “Nanotech Europe”.

4) At the EuroNanoForum 2009, held in June of 2009, “nhanotechnology for sustainable

CRDS-FY2009-CR-01 Center for Research and Development Strategy, Japan Science and Technologe Agency
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economy was selected as a main topic, and concentrated discussions were done
from wvarious viewpoints, such as nanotechnology for energy, nanotechnology
for eco & energy-efficient industry production, nanotechnology for health &

environment, and so on.

5) Among these movements, the change in US is outstanding. That is, nanotechnologies
are well-positioned as scientific bases for energy innovation, at the new research

initiative called “Energy Frontier Research Centers”

6) Dr. Steven Chu, secretary of US Department of Energy, announced “three new
research initiatives for energy”, at the senate committee on appropriations held
in May of 20009.

7) The first initiative is “Energy Frontier Research Centers”, where 46 energy
research centers are created in US, with the budget of approximately 777 million
dollars covering 5 years. This is a supportive mechanism for fundamental
researches, not for application. And mainly, funding for research teams at

universities.

8) The second initiative is “Advanced Research Projects Agency-Energy’ , where
high-risk & high-reward researches are promoted for creating innovative
technologies. This is a supportive mechanism for application researches, not for
fundamental. And the budget of approximately 400 million dollars has been

prepared from American Recovery and Reinvestment Act.

9) The third initiative is “Energy Innovation Hubs”, where a series of researches
are promoted not only for fundamental but application and engineering aspects.
This is a supportive mechanism to create “under one roof” structures, attracting
various top research talents from multidisciplinary fields in a same place. So,
hubs can be called “Bell Laboratories for Energy’. More than 100 million dollars

are invested to each hub covering 5 years.

10) At the beginning of three initiatives, in April of 2009, the award result of Energy
Frontier Research Centers was announced, and 46 centers were selected from
about 260 final proposals. Reviewing research plans of these centers, it is clear
that nanotechnologies are considered as scientific bases for energy innovation
in most centers. It means that nanotech research communities should take key

roles at energy researches from now on.

11) Based on these initiatives, energy researches in US will be enhanced continuously,
and nanotech application into energy & environment will also be promoted.

CRDS-FY2009-CR-01 Center for Research and Development Strategy, Japan Science and Technologe Agency
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12) To evaluate Energy Frontier Research Centers on their characters as funding
schemes, it is found that they take importance on the mechanism of “Use-Inspired
Fundamental Researches”, for promoting nanotech application to energy &

environment.

13) In the case of Energy Frontier Research Centers, at first, they envisioned future
energy systems for US, and then, selected 46 centers to engage fundamental
researches for realizing their visions. This is very different from former funding

schemes.

14) In other words, firstly, social uses were envisioned, and secondly, fundamental
researches for social uses were identified. That means, Energy Frontier Research
Centers is just a funding scheme for use-inspired fundamental researches.

15) Why they take importance on use-inspired fundamental researches are ; Former
fundamental researches in energy fields were mostly curiosity-driven researches.
As the result, high quality papers published in top journals like “Nature” were
often created. But, research outcomes enabling to be a trigger for energy

innovation were rarely found.

16) Therefore, in addition to curiosity-driven fundamental researches, they enhanced
use-inspired fundamental researches, and made well-balanced funding portfolios
with two types. Based on these funding portfolios, they are aiming to promote

energy innovation derived from fundamental researches.

17) In order to design funding schemes for use-inspired fundamental researches, US
Department of Energy held a series of workshops before establishment of Energy
Frontier Research Centers. At these workshops, firstly, they envisioned multiple
social uses in energy fields (economic society utilizing hydrogen energy, high
efficient utilization of solar energy, and so on), and then, fundamental researches
for these social uses were identified through workshops. Top research talents
from multidisciplinary fields were invited all over the US, and crosscutting
discussions were done both on fundamental and application aspects.

18) As the result, key issues were identified. First, energy problems are too enormous
and too complicated. Second, therefore, it is impossible to solve these problems
by small research communities covering limited research areas. Third, in order
to solve problems, it is indispensable to create new scientific knowledge bases.
Forth, especially, it is important to explore scientific disciplines on atomic levels,
instead of device levels. Fifth, that means, it is essential to strengthen nanotech

researches for energy innovation.

CRDS-FY2009-CR-01 Center for Research and Development Strategy, Japan Science and Technologe Agency
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19) Based on these assumptions, the funding scheme for Energy Frontier Research
Centers was designed. Therefore, the reason why most centers took importance
on nanotechnologies was ; It was not the result to find energy problems
nanotechnologies can solve, but the result to explore appropriate solutions for
energy problems.

20) Through discussions at IPCC (Intergovernmental Panel on Climate Change),
COP (Conference of The Parties) and others, “Global Warming” has been defined
as a international problem to be solved all over the world. For realizing low-
carbon societies, roles of each country and/or area are being identified with
targets of 2020 and 2050.

21) Therefore, each country and/or area should envision their future energy
& environmental systems with various aspects, including life styles and
economic & social conditions. And, based on these targets, they should identify

fundamental researches necessary for their targeted systems.

22) Because of these backgrounds, in US and EU, efforts to apply nanotechnologies
into energy & environment are expanding. Especially, in US, nanotechnologies
are well-positioned as scientific bases for energy innovation, and nanotech

researches for energy & environment have been activated.

23) In US, they take importance on use-inspired fundamental researches. With
the new research initiative of Energy Frontier Research Centers, firstly, they
envisioned targeted future systems, and secondly, identified fundamental
researches for their targeted systems. They aim to increase research outcomes

enabling to promote energy innovation.

24) Considering these trends in US and EU, it would be a promising R&D scenario
for nanotechnologies. That is, firstly, unique and superior functions and/or
phenomena derived by nanotechnologies are implemented as systems. Secondly,
these nanosystems are utilized as solutions for energy & environmental
problems. And thirdly, in this scenario, use-inspired fundamental researches are

enhanced in order to maximize research outcomes towards energy innovation.

CRDS-FY2009-CR-01 Center for Research and Development Strategy, Japan Science and Technologe Agency
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Dby —%RNDLY_T) - ¥ 7/ A (Daniel Dapkus) %L DHMEEEHF->
oo REZHMUHELLERFHEZLZLDDE, ROKDITRD,

1) =Tx)NF—yoa>5 THEL Y —OZIZHT., TRIIVF—FN—FHDOT—7
Tavw TEEBL, EFEITEDOESWRENTTON T, B E S O 5 B IE D AT
ENSINL, #ERERNZHhIN TN 5,

2) ZTOFE, [TV F— O ERIITH R EOBEN RO NS 2 &), BAK
I [“FTF LNV TIEAEL, B LX)V OERNBBEICRS 2 &) I E,
Fit o —ELUTHA D REREAREMNHS NS T,

3) Z0XIIT, U= ay TTREINERIT [J/ 77 TRIRATRER T )L F—
OEZEDTHZES E L] BOTIEARL, [TRIVF—OERR TR ZR KT 5
BT, WRELTH/ TI/METHENZ] BDELES> TS,

4) ZH U [BRERRT —7 > 3y 7] 25T 2FEER. ——XEmBABEY [E
EEFEETE S (DARPA ; Defense Advanced Research Projects Agency) | 78
57 7o—F ML T,

5) ERimEHEstHEN ST 7 O R EZ2HBRETIHAED,. J0/NEHETIEH S
N, REMEEEIC ERRICENRY Y a—Ta a0 —2r2 3y
T MERINTNS,

6) ZDOLy—IF [EEEQUCH A& & [EBRE2E (B cfzxs &) Z2H
—fEEE U T BT ZED TS, ZNFIHWSIMENT RSS2, DM
DREFHBIFEITHEBE L TSI ENRELREHRTH 5,

7)) THAEMREIRIIVF—0I X MabtaBRENiAICsIE T TF52E] 25 —5 v M2l
. [SEBOHFE T, JAXARZH0O—I2T 520 0RAREHCETFTFEZELDITS
Z&| ZH-oTW5,

TN F—T02 T4 TR Y —ICBETAEREL T [~#HOT—r a3y T&E
U, TRIINF—OEZRIT Z70 OB EME L Tho 8iE] R ENRITHEE
SN,
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2.3.3 Y7 —ODRIEE

IRNF—T702T 4 THRE Y —DOFRVIHRBEL, B2V 2RV —F—LD
Hihas, MO F—HEEER ([Basic Energy Sciences, Energy Frontier
Research Centers| [Basic Energy Sciences,”Workshop Reports] 72 &) 12D <7
Hrino, ROXDICEMT LI ENTED,

1) TR F—yO02 540 7HEL>Y =13, KEZXIF—-EFOR¥%FE (Office of
Science) @9 % [HEMET I F—F2#F (Office of Basic Energy Sciences) ]
M, ROEXHTOvAERTES EF-bD0TH D,

2) KEIZxILF—F [EBETRI)IF—F¥#EBZEZES (Basic Energy Sciences
Advisory Committee) | @ R T, LRI F—FERHA, £79. 20014F~20034F
DRIBEZNT T, [S%ETE, Fi220504F] 2RIBALEGEO REXRZRILF—
M AT LR L. DORRFLRZFEIL TW< (reduced environmental
impacts of energy production and use) ] 7=®IZTLART N FHE 2 M,

3) BARMIZIZ, 20024E10H. 20034E1 HIICBHMEL 722 ICED T —7 2 3 v 7 (K%,
FEFESL, WA EMN S 100 NLL LS H) TOFEER T, KRROIZRIINF— R
TLEMET S0 "HIFTXRE37TOWM HM (Research Directions)” % #g7R.
[Basic Research Needs To Assure A Secure Energy Future] WO HEEIZE
&0, FEE,

4) 2O LT, 8- L7 “3TOWZE AN IZxIET S “100 #E SR HEE" 12D W T,
O N Z MR 2. BEARIZIE. 20034E~2007EDS4ERMIC, 10[H]
WZESL ) — XD T (R —=— X7 —~ 3 av 7 (Basic Research Needs
Workshop) | % Bilf#,

5) INH6DT—r 3y FITid. K% EER, IR ENS, &8H8T1,500 AL
ERBE, U—r T 3y THIC, SN AR EREEICE LD, BE, &
J—03 a3y TOTF—< ROEREIZ. XO@ED,

- [kFEOELE - BrE - A 1S9 2 EEZE = — X (Basic Research Needs for
the Hydrogen Economy)., 200345H13H~5H15H

IR I F—OF ] 12X 52 —— X (Basic Research Needs for
Solar Energy Utilization)., 20054F4H18H~4H21H

- [FBRE] 12T 2 Hi9E —— X (Basic Research Needs for Superconductivity).
20064E5H8H~5H10H
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- [BEAZTREEH ] 120t 9 % a9 —— X (Basic Research Needs for Solid-State
Lighting). 20064E5H22H~5H24H

MR F AT L] TR B EBEIFE = — X (Basic Research Needs for
Advanced Nuclear Energy Systems). 200687H31H~8H3H

- [GEBREL D HENE - SRR EE] TR S I EESE = — X (Basic Research
Needs for Clean and Efficient Combustion of 21st Century Transportation
Fuels). 2006410H29H~11H1H

JZFINF—= XA T LD OHERE Y (LR FE, BEHEREEY O E e
2E) | 1T B —— £ (Basic Research Needs for Geosciences :
Facilitating 21st Century Energy Systems). 2007F2H21H~2H23H

JEBLRIT I F D] 1T B EEIFE = — X (Basic Research Needs for
Electrical Energy Storage). 2007%F4H2H~4H4H

(MR EBREE N OME] 1T B EBENIFE = — X (Basic Research Needs for
Materials under Extreme Environments). 20076 H11H~6H13H

ST FRIINF =D Ofiht] 1Tt d B IEAENTFE = — X (Basic Research Needs :
Catalysis for Energy). 20078H6H~8H8H

6) 10EICEDT =2 a3y TTOMEMERED &I, AT RILF—FERBEER

WEd% [F72RFv L2 IpF% (Grand Challenges Subcommittee) | 73,
ARKDTFIVF—2 AT LERITANT PR T RE5DOREEM” 28E, 20074
12H1Z. [Directing Matter and Energy : Five Challenges for Science and the
Imagination] EWOMEFITE LD, BER, FFEINLRZEHEIZX, ITFO@ED,

a) MEI 7ot Z22BEFL N THONIZHIEIT 22 (How do we control materials
processes at the level of electrons)

b) HEBEEE BT LH2HHEMBEZ WNICERFL, BEFeoIRIIVF—3EROMH T
B 72 FiETHWMMNITIERR T 575 (How do we design and perfect atom- and
energy-efficient syntheses of revolutionary new forms of matter with

tailored properties)

c) HFOBTFREODHEERNTFOEMMHBERMNS A TN DEN- 2 AW L,
N WNZHIEIT 52y (How do remarkable properties of matter emerge
from the complex correlations of atomic or electronic constituents and

how can we control these properties)
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d) BN T TWD XKD 7T ) A —)L TO LRI F—0E MO EEZ el
T EHEMEANTAIHN T 5 (How can we master energy and information
on the nanoscale to create new technologies with capabilities rivaling

those of living things)

e) BRI 5FH Gz, FRCIFEE FITHEN T, WhIZEHaL, 2 LU THITEH T 575 (How

do we characterize and control matter away - especially very far away

- from equilibrium)

7) Db “120#EE TRUEBRESKEREEZS ST, TR)IF—T02 71 7L >
5 —%iH BT, 2008FAAMNS Ty T4 2T DI DNEILE & BtG, 200944
HIZ, RN S 728260 DIREDOHNS46D TR F—T7 0> 710 THIZEL
2y —%RE,

8) BMEINM46Dt > —1, £ TC. RROIRINF— AT LERICEHEN I [RD2
DOEMZ W U] S/aoTnwa,

Y A DR T O T LA, R E—AT— > ay /] THD EiFsihi
“1ODHE SEFFEHEE" OHN. —DXRIFEREZ R EL TWD,

- 2 —OWZE 707 S A, [Directing Matter and Energy : Five Challenges
for Science and the Imagination| TiERI Nz “PREETRESDOREFEE" @
W\ _‘jgifcbi%gﬁ%ﬁ/\vﬂbft/)%o
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34

2.3.4 BVI—DEERE

I

I.

IT.

VIL.

VIL.

e
1

FIF—=T82 T THIEL 2 —DREEMIE. LT O8EM SRS N TN,

NGBS 5B (Funding Opportunity Description)

Bk & 1CBE 3 2 5 (Award Information)

. EKPEICEE T 5B (Eligibility Information)

B g R OBEHICEE 9 2 1%t (Application and Submission Information)

HEEDOERBICET 5 (Application Review Information)

B4 OB MICEE I 215 (Award Administration Information)

INGERERE & D% (Question,/Agency Contacts)

ZOMIZEE T %1% (Other Information)

BEIN-46D0 Y —1F, —HOU—r gy JTCHEETHINE [ZR)F—T70>

TR Y — I E LD RD2DDEM| iz Ll & /2> Th b,

Y — DN, [ — AT —7 > g3y 7] THRO EFsin/z “100&E S
R DN, —DERIFERESSREL TS,

- 27 —DOWFEMN, [Directing Matter and Energy : Five Challenges for Science

<

x

and the Imagination] TH/RINZ BT RESDODORZEFEE" ON, —DF
BEEZEZIN—LTn5,

DIzDIT, REEMITIZLL T OFIENHRE S 17z,

T, RNECHETIHHE O [A. #HE] IZBWT, AREN [ZXIINF—4EHT

ORI T L —27 2N —DRIHZNIEL TW ] =, [T F—7a> 57« 7%t >

A —
e

ZNE ETS] BOTHBHI EERLTZ
SRz tE E . LU NIRRT %,

PART I — FUNDING OPPORTUNITY DESCRIPTION
A. SUMMARY
The Department of Energy’s Office of Science, Office of Basic Energy Sciences

announces the initiation of Energy Frontier Research Centers (EFRCs) to

accelerate the rate of scientific breakthroughs needed to create advanced energy
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technologies for the 21st century. The EFRCs will pursue the fundamental
understanding necessary to meet the global need for abundant, clean, and
economical energy.

K2 [E. HKUHEE] TBWT, Zx)F—y0>5714 TRy —IE [T—2
Tav T EEDLEICIRIINF-ERWMO FEDE “120HEE" TRINRZEN R Z
HiEd ] DT, ZTD=0IC [EEROMBEEHED HEFEEL, BEMTIIED AL Z &K
ISFREMITEICHRER T 2] 2 & REN TN S,

PR 2, LN ICHRMEd %,

PART I — FUNDING OPPORTUNITY DESCRIPTION
E. PURPOSE AND OBJECTIVES
Energy Frontier Research Centers

To implement the collective scientific recommendations of these 12 reports
and to stimulate frontier energy research in a new era of science, the Office of
Basic Energy Sciences is seeking applications for the establishment of Energy
Frontier Research Centers (EFRCs). EFRCs will bring together the skills and
talents of multiple investigators to enable fundamental research of a scope and
complexity that would not be possible with the standard individual investigator
or small group research project. As such, the EFRCs will strengthen and
complement the existing portfolio of the single Principal Investigator and small
group research projects currently supported within BES core research areas.
The EFRC awards are expected to be in the $2-5 million range annually for an
initial five-year project period. It is anticipated that approximately $100 million
will be available annually for multiple EFRC awards starting in FY 2009.

ZOET [IV. HEEKRRBICET2E®R] © [C. HFEONAEEER] © [1. &EE
FHE] ITBNWT, EETLZ =0 ["EENE=—X TV ay 7" TR LTS
N7z "100FELMAEE ON, —DFLFEREZNHRETSHI &) kD ["Directing
Matter and Energy : Five Challenges for Science and the Imagination” T/RE 4
o T RESDOREFEMT ON, —DERIIERENIN—T5Z &) ZHEICHAT
HZEMRDsN TS,

P& 2. AR TR %,

PART IV — APPLICATION AND SUBMISSION INFORMATION
C. CONTENT AND FORM OF APPLICATION
I. EFRC Management Plan
This section must provide a clear, substantive overview of the vision,

management, and organization of the proposed EFRC, including:
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- How the research proposed for the EFRC is at the scientific forefront of one
or more of the challenges described in the BESAC report Directing Matter and
Energy : Five Challenges for Science and the Imagination

+ How the research proposed for the EFRC addresses one or more of the energy
challenges described in the ten BES workshop reports in the Basic Research
Needs series

I 5T [O. LWL TBWT, HETIHIRICDONTS, ["EBEHI_— T —7
Pav 7T TR EFsik “100EGHIEHEE ON. —DERITERENRET S
Z &) KO [“Directing Matter and Energy : Five Challenges for Science and the
Imagination” TRINZ ‘BT NE5O0FFEE" ORN, —DOFHI3EKENSRE
5L ZHBICHAT S Z ENkD 5N TNW5D,

B A Z2, DAR IS %,

PART IV — APPLICATION AND SUBMISSION INFORMATION
C. CONTENT AND FORM OF APPLICATION
II. Proposed Research

Applicants must provide detailed information regarding the research proposed
for the EFRC. This section, which may be organized in the subtasks, must
clearly describe the proposed research and :

- Briefly sketch the background leading to the application, critically evaluate
existing knowledge, and specifically identify the gaps that the project is
intended to fill

- State concisely the importance of the research described in the application

+ Explain the relevance of the proposed research to the needs and opportunities
identified in BESAC report Directing Matter and Energy : Five Challenges for
Science and the Imagination and one or more of the Basic Research Needs
reports

DLz, [V, HEEOREICETLER] © [2. AUy NEERE| © [a. 7
0227 bORER/ HEMBAY v M Tld, BEINZWFEN [ H#EHE =T —
7aw 77T TRD EFeiz “100OEFHAEE ON. HRET D —DFEITEEK]
IZDOWT [FHRENDA N7 FOEWARER> TS Z &), T 5I21E [ “Directing
Matter and Energy : Five Challenges for Science and the Imagination” TRE 4
72 BT RESDOOREFEET ON, MHRET D -DERITER] ITDONWT [
SIZALERMT 55 2 &) RHIREE SR> T g,

BEEAEF A, DA RIS %,

PART V — APPLICATION REVIEW INFORMATION
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2. Merit Review Criteria

a. Scientific and/or technical merit of the project
- Does the research proposed for the EFRC lie at the scientific forefront of one
or more of the challenges described in the BESAC report Directing Matter and

Energy : Five Challenges for Science and the Imagination ?

« Does the research proposed for the EFRC address one or more of the energy
challenges described in the ten BES workshop reports in the Basic Research
Needs series in an effective and impactful manner ?

2B, VI =OMIZRT 5EHR] © [K. BESOAFr[REME] & U T [AREDHIGE
BETIE, BIRSICHR YT 2EENESN TN & [MRENE50125 T, Wik
DINERERDERINENWI E] LI TNV 5,

AEIHIZEDE, 20084F4H DB TRENHIBI N, T OBIAE L 7=d /N EHEN T
B HO®E 2T L72%. 2009F4H ICRIERDIFER I Nz,

WREHER 2. DL NITHkREET %,
PART VIl - OTHER INFORMATION
K. AVAILABILITY OF FUNDS

Funds are not presently available for this award. The Government's obligation
under this award is contingent upon the availability of appropriated funds from
which payment for award purposes can be made. No legal liability on the part
of the Government for any payment may arise until funds are made available to
the Contracting Officer for this award and until the awardee receives notice of
such availability, to be confirmed in writing by the Contracting Officer.
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2.3.5 V57— REE

BRI NZA6DZHRINF—T7 0 T4 TR Y —DONRE RS & KFEHNI1HER,
IRIVF—HOEHEFA 1 2HEE, FEE R 28RS, EOM I 1R & 72—
TWb, &2y —NHETLIHEEEZ D5 &, 110 EOBBENS MU 72— K%
oy NI = DEEINTND,

Ay NT—=TDFT, 700D Z7W7EHE EK1,10080E FHEE (KA KT,
KEFBAETR E) DN BEN R ERD, TRINF—0FORBITENERI NS,

MREEHICDONTIE, TRLVF—EBORPITHAE [HAENRIRIILVF—&T—R>
Za—F TRV F—] W20 [TV F =] metk TTrILF—Hrk] 2764,
(R 14 ETa> TnD, 2REL T, KRBT RIVF—ITBT D080 4 E %
H 5,

E5IT, ZLOMENREN T L =V 2N —Z2 b dHEBELT [F/77] ZR0
EF T2 AANEH SN %,

ERTF—~<2/2 &, [REIEM - FEM] OFETIE [I—FIVKRE] © [Za—3—
DMINLRFA N—=Z2T )y 7] T, RiE»S [BxI)WVTL 7 )y 2y - ZJOo—N
W)Y —F ] ORENFIRIN TN,

INA A< A BT 25 b EEA NS, FlZAIRX BREFHEAMMAEDOWEZ Y —
RT2 [RFIVRY > T 4 —ZWWEEE Y > 4 —] Tl BECSHE Y 2080 [T
FIVF—INROENEY DL, 27 T 5720 ORFFEE] 2WF7E S N5,

T2 [T RS DRE] MO EER D, A HERE AT O JEAHRRE 2 05 &
LB EEET)V] OBFFRICED #.T,

51, [ENLHEAERRET RIVF %R Tid, KBIZ 3V F bl 2359 272
DOMEEIHEE LT, RO EET2H MBI ZHEHT. Wbwd “MEHFED
Wil 220 OERSE] PR IN5,

IRNF—T0 T4 THRE Y=LV A T FITDOF T, Tx)LF—[H
D ZMEA < AN—=U78 5, KED by T2 T ZAW5EE OIE ) 2 /55 U 7= i
MERSNTND ZENGN5,

M 5ITIE. B2y —mD [HEEMRM CEEME, EEEED | [V —F—] [5EROE S
BhpdE] 7 EE] 2 —EICE LW TURLZ, 4601 27 —NENTNER DR &
THIET, BREAN-TDIFRIF—MEO—KRFY b T =T PRI NTW IR
DR TED (ME6),
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2.3.6 fEEBEBORERREERAZ
46D LTI F =702 T 1 T > 7 —NE O ME [100E SPFFEEEIC BT 5 Hh
WFEREl 13, —HEOT—r gy FE2EC, LFOHEICE Dt SNz,

a)

b)

c)

d)

e)

f)

g)

KEDELE - B7E - FIFE

1) AKFEOHELE, 2) KEOHE « 5. 3) REHEH - BREFE AT eimE e D
3DD/INFRIVTOFEN T, [KFEOHLE - By - FIH] ITHB W TESLERIITED
FHOREEBEUIE E U TLLIDO AN E S 7z,

AEIXRILF—DFIA

D) KT F—hoDEL. 2) KBTIV F—n50REL 3) KBTIV
F— OREWr L, D3D DRI TORENTON, KT RI)LF—DFMH] 1TH
WTHESERYICI D f D N E B EFSE & U CL3D A RNRE S 17z,

BInE

1) EEAREM. 2) FiBEEAR 3) EBHEKAXRY ML, 4) B - wik.
5) MIVT w7 ABIG, 6) ANZAL - TOMOIEAE, 7) BIEOEmaE &%
. 8) BIEDOREEHSE F /) A — )V OBEAR, 9) BEEME. 10) Bis
EARDHEER, 11) BREARO T R)VF—FIH. 12) REHEBEADORERM, 13) #
Bl - B - B - 0. D130V TOREENTOIL [BIRE] [TBWTELL
WCHLD FHE R EFLIIZE & L C7TD DN E S iz,

1) YA A — REORE. 2) AHFIEY A 4 — REORE, 3) HEWrEEL - #r
HAEL e sE, O3DD/)NNFILVTOFENTON, [ERETFIRE] B0 TE
SEHNIZE D fHE N E BSZE & U T7TDO DO HMNRE S Nz,

FRRFAY AT L

1) MifREREE T oMk 2) MIBRERE T ofksE, 3) iRl 4) Biloy 7 7=
RRIREL 5) FiROBEEMIFE, 6) THIETY >V - Ial— 32, D6D
DNFIVTORGEESTON, [T A7 L] W TEERICIDHONRE
HEEITE & L TIOD DA MINRRE S 17z,

EHMEIOENE - ST

L) HHEOMEL 2) BEIOFM, 3) BMBTEIRE. O3D DNV TORGENTTH
N, DEERE O INE - SRRREE] 1T W TERICID O R E S s U
T8O DI MIMNREE S 17z

IXRILF—Y AT LDz DHEREZE

1) #EEICBT 2B OmEEE,. 2) EEICBT 2B TEE. 3) &l
RAMOF Y75 UE—2 3, 4) WEROETU Y - Ialb—232, D
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ADDINKIVTOFHRENTTON, [THRINF—T AT DD DMEREE] 12BN T
EEANCE D DR E BT E L T6D D HRNEE S iz,

h) BSTHIL¥—OFHE
1) (LRI RO 0 OFE, 2) BRIENROZDORE 3) HBHEROZH O
Pl D3DO/SHILTORBATDI. [BRT )L F— O 1250 TRERER
IZHL D 180 IR & L T6D 0T & s

i) WERIRETOME
1) Tx)F—RHICKLMBIRE. 2) {LFERINT K S MREREE. 3) B - AR
IRRRFREREE, 4) BRMW - WK RREREE, 04D D/ RV TOFEN 7O, [
FREREE T OMEH ITHBWTEEEIICE D #HE R EEMIFIE & U T8 D D A MINERE X
N7z,

) IRILF—DIH D
1) iD= OfFEMim, 2) BEEACARE 2T 220 O, 3) £9)
LRI D 20 Ofillt,  4) ZERILIRFE K UIKDIFER - BT IR D 72 6D D fifl it
5) BEWrEI., D5DD/INRIVTOFENMTOIN. [TV F—D/=0 OffilE] 1250
THEEMICE D MO RS FEBITEE L T3DDHMNEE SN,

WIS DR Z, DL NICREOTRT,
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G-TeCHEE [+ /AT L]

a) KRDOBE - BITE - FIA

10D E LML HEB O, [/KFEOHIE - BP - FIH] ZRKROIRIINF—2 AT LEH]
RN 7238 & UL EM Y, EZ R T D -0 0@t a2t L2y —2r 2 ay 7
1%, 20034F5H13H~5H15HICE M I 7=,

EEEYY T2y YV IRRFOIINRLY R RLytINTZX (Mildred
Dresselhaus) i+, BlIEEZ2 7NV I XEVHEROY 3 —2 - 25TV —
(George Crabtree) i+, F—2 VU v PENHIEFTOA 7 I - TF v F > (Michelle
Buchanan) f#HE2NEH TS,

IHRNF—BEBLXINF—RERZONNRN)TT - =< —FE. KUKRL vt
U AERICKX D2 HEEEE D%, ~HHO2/K2E (Plenary Session) IZHBWT, T—7
Ta vy T THRO BT 5RO37—< OEAFIE AT THN =,

- KFBOBYSE, (CBT ZEIAEME (Overview of Hydrogen Production)

-TKZRDORRE - #i5) ICFAY 2EAEE (Overview of Hydrogen Storage and
Distribution)

- TERRIEE St - IR SRt E T Eimit Rl (CBA9 2EA{FE (Overview of Fuel Cells and
Novel Fuel Cell Materials)

THHEIEE T BRIV, J2 DT —RIZDONT, ENENLL T OHEIEL
ENTHD < RFfAE S N7z,

1) TkFEDOEE, /SRILTOEEE
+ Solar Production
- Biological and Biomimetic Production
- Bio/Inorganic Interfaces
+ Fossil Production

« Nuclear Production

2) UKRDEE - 5 /\RILTOFEEFR

« Metal and Compound Hydrides

- Theory and Computation
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- Nanostructured Hydrides

- Carbon-Related Materials

3) TRREIEM - MREmE T iR EL /AR TOHESFE

- Bio-Fuel Cells
- Solid Oxide Fuel Cells
- Fuel Processing
« Electrocatalysis and Automobile Needs
- Polymers in Fuel Cells
-+ Theory for Fuel Cell Processes
ZDET=HHIZ, 32O DFtiEfERERIET 20D RKRENTHON. [/KFE

O - Pk - A ICBWTERMICIRD O RE MR E L T, UFD11O G M
HEINTWD,

 (DLow-Cost and Effcient Solar Eneray Production of Hydrogen
(@Nanoscale Catalyst Design
(®Biological, Biomimetic, and Bio-Inspired Materials and Processes
@Complex, Hydride Materials for Hydrogen Storage
®Nanostructured and Other Novel Hydrogen Storage Materials
®Theory, Modeling, and Simulation of Materials and Molecular Processes

(@MLow-Cost, Highly Active, Durable Cathodes for Low-Temperature Fuel Cells

®Membranes and Separation Processes for Hydrogen Production and Fuel
Cells

@®Analytical and Measurement Technologies
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Impact of The Hydrogen Economy on The Environment

DSafety in The Hydrogen Economy

J—ray TOHBEEIETHEE THERIN TR, ME. BliEEza0. 24T
634 MBIML TW5, INRIVHIDOSZMEFIZ. ROLDITR> TS,

- TAkFDBLE, NIV ; 18%
PEERMSII24. KEICOWTIE [Fo~x—27] 14088l 7=,

- KFRDBTRE - #5581 /XRIL ;154
FEERMOIE24, KENMCOWTIE [HA] [RAV] (Ao z—FT2] ME&14MN
2L 7z,

- TRV - AL A (7 Seima Rl /XRIL 5 194
BESEFUN S 3B 7.
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b) KEZXRILF¥—DFIH

(KGRI F—DFH] 2R RRKOIFINF— A7 LAEBITIHT -8 & U T E R
. BREZE IR 50 ORMBIE A LT -2 2 ay 3. 200544 H18H~4H
21HICERmS N,

EBEEN) AN IRRFOR—Y > - )1 A (Nathan Lewis) &1, J:[EH
Z7I)NA XENIFEFIOY 3 — - 757V — (George Crabtree) L% T
D,

IRNF—EHEBLXINF—RZRON NI T - =7 —fFHE, KA1 ZERICEX
% BHEBEE D%, —HHD2AS2AE (Plenary Session) ICHBWT, U—» 3 3 v 7 TH
0 _EWF2R037—< OB Tz,

TRKBIXILF—DSDER, ICEET 2EMFE (Overview of Solar Electricity)
TRKBIXRILF—D5OREL ICBT 2EMFE (Overview of Solar Fuels)
TRB I XRILF—ofERTEE, 1CB8T 2EM{FEE (Overview of Cross-Cutting)

“HHUEIE T <RIV, iR DT —<IZDWT, FNFNLLFOFEERR
EICEDFENFE S NI,

1) "TREBEIXILF—HS5DET) /N\RILTONEEHE

+ Thermodynamics Limits and Approaches to 3rd Generation Photovoltaics
- New Concepts in Photovaltaics for Widespread Use

- Nanocrystals and Solar Photon Conversion

« Very-High-Efficiency -V Multijunction Cells

- Small Molecular Weight Organic Solar Cells

- Excitonic Solar Cells

- Fundamental Processes of Charge Injection, Transport, and Charge
Separation in Organic Materials

- Polymer and Hybrid Solar Cells

- The Past , Present, and Future of Pohotoelectrochemistry
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2)

- Mesoscopic Injection Solar Cells

- Photoelectrolysis

- Industry Aspects of Photoelectrochemical Energy Conversion

KEIXRILF—H5DMREL /KRILTOFZEFE

- Light-Collecting Supramolecular Assemblies based on Coordination

Chemistry

- Beyond The Single Electron : Coupled Electron Transfers in Artificial

Photosynthesis

- Realizing Long-lived Charge Separation in Artificial Photosynthetic

Systems

- Protein Design for Stabilization of Electron and Proton Transfer Reactions

- Light-Harvesting and Charge Separation in Photosystem

« The Oxygen-Evolving Complex of Photosystem

- Water-Splitting to Form Hydrogen and Oxygen

- Proton-Coupled Electron Transfer,Multiple Electron Transfer

« Collecting Multiple Electrons into A Single Subunit of A Multicomponent

Species

- Molecular Chemistry of Renewable Energy

- Advantages and Disadvantages of The Nitrogenase Hydrogenase System

for Biohydrogen Production

+ Biological Methane Production

- Direct Biohydrogen Production from Oxygenic Photosynthetic Microorganisms

- Biomass to Ethanol
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3) "TKEBIXRILF—OEMFEER /SRILTORESE

- Solar Hot Water Systems

- Concentrated Solar Thermal Processes for Power Generation

« Concentrated Solar Thermochemical Processes

- Concentrated Photovoltaics

- New Materials for Direct Heat to Electric Energy Conversion — The Thermoelectric
Option

- Thermophotovoltaic Generation of Electricity
ZTOET=HHIZ, 3DONXRINOFEERERIET 2200 2KEG0 b, KB

ITRILF—DFIH] ITBWTELENICIROHO NS HEBHIEE LT, LFD 130 ADE:
EINTWD,

(DRevolutionary Photovoltaic Devices : 50% Efficient Solar Cells

@Maximum Energy from Solar Photons at Low Cost : Designed Plastic
Photovoltaic Structures

@ Nanostructures for Solar Energy Conversion : Low Cost and High Efficiencies

@Fuels from Water and Sunlight : New Photoelectrodes for Efficient Photoelectrolysis

BLeveraging Photosynthesis for Sustainable Solar Production of Biofuels

®Using A Bio-Inspired Smart Matrix to Optimize Energy Landscapes for Solar
Fuels Production

(@Solar-Powered Catalysts for Energy-Rich Fuels Formation

®Bio-Inspired Molecular Assemblies for Integrating Photon-To-Fuels Pathways

@Achieving Defect-Tolerant and Self-Repairing Solar Conversion Systems

(9Solar Thermochemical Fuel Production
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@New Experimental and Theoretical Tools to Enable Transformational
Research

@Solar Energy Conversion Materials by Design

@dMaterials Architectures for Solar Energy : Assembling Complex Structures

J—2 T ay TIZid. RIKTLIS58 MBI T,

EXERNSIZ64, KENIZTODWTIT [EE] [RAYV] ho&6%4. [7TF7 X [A
V=T [AATTIV] m5&3%. [HER| [1ZUT] [FF2F] [ARAL 2] hH&2
H [ AA R MBS 1ML 7=,
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c) B:E
[BE] ZREOTLFINF—I AT LRBICHET ZEE U T EMT, 2R
LD EME LT —2 2 3y TIE 200685 A8H~5H10HIZE MBS N7z,
EEEZOXY IERAFESMHENOY a > - 54 (John Sarrao) 1§+, H[EiEEZT
W2 XENIHEFROT A 7+ > - 7% (Wai-Kwong Kwok) fEEAKD TS,
IHINF—EBEBLRINF—RERONN )T - F—3—FE KUY IFEEICEX
LEEBEBO%. —HENS KROS5 ER X Nz,

1) BEA/RENM (Advanced Synthesis of Known Superconductors)
2) FHEBIEEME (Discovery of New Superconductors)

3) BEWSANRY N (Electromagnetic Spectroscopy)

4) BAHZ - Bk (Thermodynamics and Magnetism)

5) MILTv o RIRR (Vortex Phenomena)

6) XHAZX L - ZFOMDOESE (Mechanisms and Other Fundamental Issues)

7) BIEOERE & %5 (Computational Superconductivity and Design)

8) BEEDRMAR/ ./ AT—)LDBrEA (Theory of Superconductor Interface
Phenomena,/Nanoscale Superconductors)

9) #BIZE4EM (Superconductor Properties)

10) BIZEADOARIER (Making Superconductors Useful)

11) BEEAEDITRILF—FA (Energy Considerations of Superconductors)

12) RsEIBADOERM (Future Utilization and Functionality)

13) #%l - /R - ¥ - IGA (Materials, Phenomena, Theory, and Applications)

FOLET_HHDODEENS, 130NN DOitigtE R 2RiET5-2002KEEN T
N, [HEEE] TEWTELICIRD O REEBEPIEEL T, LTO7TDODHRNREES
NnNTnhs,

MPursue Directed Search and Discovery of New Superconductors
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@Control Structure and Properties of Superconductors Down to The Atomic
Scale

@®Maximize Current-Carrying Ability of Superconductors with Scalable
Fabrication Techniques

@Understand and Exploit Competing Electronic Phases

®Develop A Comprehensive and Predictive Theory of Superconductivity and
Superconductors

®Identify The Essential Interactions that Give Rise to High Tc Superconductivity

(MAdvance The Science of Vortex Matter

=2 ay FiIE. BETIOENSIL Thd,
BESEFIN 51364, KESMTOWTIE THA] n53%4, [HEE] [R1Y] ho&2f, [
FE[NVF—] [ARA 2] DERLIAMBML .
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d) E#RFERA

[FEARFZTRE] 2REOTFINF— AT LAEHRICENT ZiEHE U TEMT, ez
T 5 - DR B L/2T—27 > 3y 71E. 20068E5H22H~5 A 24 H T Eii
N7,

WEEY T TENIMEF O 2 )Y - 74Uy X (Julia Phillips) t§1+, KUIN
74wy ) —AT x ANENMEFTOR—)L - )NO X (Paul Burrows) {#L0ED
T,

IANF—BEBI XN F—RZERHONN) T - —REICLD2EHEHBEEDEK, —
HH®?D2k24 (Plenary Session) IZBWT, T—r T 3y TR EIFERD37—<
DEAFI TN =,

TRHIT A A—REZEORIZE,) ICET 2FAME (Overview of LED Science)
- TEEHEN YA A — REDORIZE,) (B9 2E1m{HEE (Overview of OLED Science)

- TREMTIRIE - FTRAMEL/ IR E, ICET 28 M{FE (Overview of Cross-Cutting
and Novel Materials Science,/Optical Physics)

—HHBELSZ T —HINNRIVITHNN, B2 DT —RITDNT, ENENLTFOHE
TH7 EITED < TN FEM S Nz,

1) "BHTAA—RFORZE, KR TOHBREFR

- Photon Manipulation and Extraction

- In Situ Epi Characterization

 Nitride Materials and Synthesis

- Defect and Recombination Processes in GaN-Based Materials

- Polarization and Piezooptoelectronic Phenomena

« InN and In-Rich InGaN

« Influence of In on InGaN Materials Synthesis and Properties

- Alternative Inorganic Semiconductor Materials

- Doping and Charge Transport in Wide Bandgap Semiconductors
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- Novel Device Physics and Architectures

- Photon and Exciton Conversion Materials

- Low-Dimensional Light-Emitting Structures

2) TBREXRTAA—RFORZ, RILTONREER

- Science of Small Molecule Devices

- Science of Polymer Devices

- Amorphous Molecular Materials

« Conjugated Polymers

- Phosphorescent Emitters

« Purity Issues

« Energetics

- Interface, Doping

- Spin Statistics

«- Exciton Dynamics

- Energy Transfer

« Charge Injection

« Charge Transport

3) THEBTRRE - FAEMEL YER ) XL TOFFEEE

« Hybrid Light Emitters

- Nanowire Optoelectronics

- Nanowire Arrays for Solid-State Lighting
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- Adaptive Quantnm Design for Photon Creation and Manipulation
+ Electronic Theory for Nanocomposite Materials
- Enhancing Light Emission with Optical Antennas
- Efficient White Light Sources with Colloidal Quantum Dot Lumophores
- Photon Manipulation
- Scalable Photonic Bandgap Structure
« Optics in a New Light : Inspired by Nature, Enabled by Chemistry
+ Resonant Organic-Inorganic Nanostructures for Optoelectronics
- Organic-Inorganic Hybrids
ZDET=HHIZ, 3DDONR) OFfiEf RERIET 20 D RIKSENTON, K
AT ITBWTESEAICIRID MO REEBAIEE LT, LTOTDDOHRNFFESNT
W,
| OUnconventional Light Emitting Semiconductors
@Photon Conversion Materials
(®Polar Materials and Heterostructures
@Luminescence Efficiency of InGaN Structures
(®Managing and Exploiting Disorder in Organic Films

®Understanding Purity and Degradation in OLEDs

MIntegrated Approach to OLED Design

J—2 3y FiE. BIKT80ANS L Thd,
FEERMSIET74, KEIMZOWTIE [HA] [HE] [R1Y] Do K14BSML 7=,
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e) LHFEFHIRAT LA

(iR T AT L] ZRROIFINF—2 X7 LARBICHT -8 E U T ERMT,
MRS 70 QMR EME L /2T —2 2 3y F1d. 20064E7TH31H~8H3HIZ
Ei I N 7-,

HEREEEZA—2 U v PENIEAIO P LA - OV b (Jim Roberto) i+, KUio—
L > AUNETENZERRO h—<Z « JJEY (Thomas Rubia) #L2ED TS,
IRNF—EBEHBIXINF—FRZERHONNI T « Y= —FE. kFoxX) hEEIC
L2 EHEBEOE, —HHDOEENSRD6DD/NFINIZE D HEDER SN/,

1) fEREBIETO#ME (Material under Extreme Conditions)

2) WWREETDILE (Chemistry under Extreme Conditions)

3) BRI (Separations Science)

4) FIMD7 U7 FZ KRB (Advanced Actinide Fuels)

5) FHOEEYFEE (Advanced Waste Forms)

6) FAEFTY>Y - a2l —> 3> (Predictive Modeling and Simulation)

ZTOETZHHNSIE, 6DD/NF)IVTOREMRZREE L Th < 2G50 FE S N,
el T AT L) ITHBWTESENICIRD MO XS EBHIEE LT, LLFDID DI
NRESNTND,

(MONanoscale Design of Materials and Interfaces that Radically Extend
Performance Limits in Extreme Radiation Environments

@Physics and Chemistry of Actinide-Bearing Materials and The f-Electron
Challenge

@ Microstructure and Property Stability under Extreme Conditions

@Mastering Actinide and Fission Product Chemistry under All Chemical

Conditions
GExploiting Organization to Achieve Selectivity at Multiple Length Scales
®Adaptive Material-Environment Interfaces for Extreme Chemical Conditions

@®Fundamental Effects of Radiation and Radiolysis in Chemical Processes
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®Fundamental Thermodynamic and Kinetic Processes in Complex Multi-
Component Systems for Fuel Fabrication and Performance

©Predictive Multiscale Modeling of Materials and Chemical Phenomena in
Multi-Component Systems under Extreme Conditions

AT—r 3y 723, 100EEFIHEERZ N RELZT—07 2 3y TOHR THRABRE
D235 MM Tnhb,
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f) EWMAROENE - SRR

[FEEGIREL D ME/NE - SR RIREE] 2 RRO T RN F— AT LAEBICHNT -3EE LT
MEMT, REERIRT 520 QR FREME L 2T —2 2 ay 71E, 20064£10H29
H~11H1HICEmS N,

KEFEEZY > 7« YENIWIEHOY > RY 22— - 2704 (Andrew Mcllroy) f&#
+. MUY Fa—t vV ITRKRFEOT L v T - 70— (Greg McRae) 1 L0ED T
W5,

—~HHOFHaGEZRT, —HE» SR IZ RN F—EHEBLRIF—FRERHDO/INNY >~
7 A= —Jak KkUHHEICX2EHEEEDOR. KRD3DD/NRIVITHINaENE
B S N7z,

1) FEDMEE (Novel Combustion)

2) MEDFE (Fuel Utilization)

3) #WIRl% (Cross Cutting Science)

ZD ET=HHOEENS, 3DDNNRIOFlEMERERIGET 2720 DRG0 THhMN, [
AR DM - @RIRREE] ITB W TEENICIR D AR S AL E L T, LFD8D
DI ADREE SN TN D,
| OCombustion Under Extreme Presswre

(@Understanding and Exploiting Surface Chemistry in Transportation Systems

@ Breakthrough Discovery Tools

@Multiscale Modeling

(®Basic Research Needs for Smart Engines

®Physical and Chemical Properties for Combustion of 21st Century Transportation
Fuels

@Automated Discovery of Fuel Chemistry Kinetics

®Spray Dynamics and Chemistry for New Fuels

J—27 gy TI2iE. BIRTLI02402NML TWa, INRIVBIOSINEIZ. KOLDIT
moTnW5,
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- BHTAR OBRBE) IRV S 23%
PEESIN G240, KESHZOWTIE TRA Y] AS1ABBML 7.

- TRRRLOFIAL /XRIL ;224
PERFEIN A4 MBI Tz,

- TR KR 264
PESESL. KES N S1I3BML Tz,
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g) IXRILF—2 AT LD DHIKF}F

[TRNF =2 AT LD DHEREE] Z2ARRO T FIVF— 2 A7 LAEFUTIANT 7 &

ELUTHLERV, EZ R T 2720 ORI EZME L /2T —27 > 3 v 7id, 200742
H21H~2H23HICEmI NIz,

BEERHY I IN T REFEN—7L—KD RFIVE - 7)8%4+ 10 (Donald DePaolo) {#

T, HEFREEZAY > T+ —RKRFEDODT7F 71 >« =) (Franklin Orr) fHL2%0
TWnws,

ITXRNF—EHEBIXINF—FREZEONRNI T - F¥——FE IKUHEEICXSE

BHRE D, —HHEHMMSRDADDINK)VITH N FED R S 117z,

1) #HEEICHIT 2 ZHEEDMEREE (Multiphase Fluid Transport in Geologic Media)

2) #WEEICHITB{FNEITIBIE (Chemical Migration Processes in Geologic Media)

3) BERSFEROF v S0 45 " )tE— 3> (Subsurface Characterization)

4) WERODETFTU VY - X2 L—> 3> (Modeling and Simulation of Geologic
Systems)

FOETHHMNS, 3DONRI DOt R ERIET 2200280 tb, [TV

F— XA T LD=DOMEREIE] ITBWTESLICIR D O N EZE#EEE LT, LIFD6
DD HMMNEEIN TS,

(OMineral-Water Interface Complexity and Dynamics
(@Nanoparticulate and Colloid Chemistry and Physics
®Dynamic Imaging of Flow and Transport

@Transport Properties and In Situ Characterization of Fluid Trapping,
Isolation, and Immobilization

®Fluid-Induced Rock Deformation

®Biogeochemistry in Extreme Subsurface Environments

=23y i3, RFETI2ANBML Thd,
PEESRMOSII14, KEFMZDODWTIX [/ o —] o224, [EE] [R1v] 75>

AL TAZVTTAA R [ARAS 2 [A—=AbFUT | D& ILEWEML 7.
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h) ERIXRILF—ODEFE

(BRI F—DIFE] Z2RRKROTFINF— AT LAEBRICHNT ik E U TLE A
. SEE R T SOOI EME LT —2 2 3y TIE, 200744H2H~4H4
HIZHE e S 7z,

EBEETFYAKRFEA—ZAF RO a7y R4+ 7 (John Goodenough) {#
+, HFEEEZI—-FINREOANTH— - 7 T)F (Héctor Abruna) LKA —7
Uy PENIFFEFTOR A )V - 7F v F > (Michelle Buchanan) #2350 Tws,

IRINF—EBEBLRIINF—RERHONN) T - F—<—FE KUOZT v KA+ 7%
RICE2BFHEHEEDR., —HHORENSHELZDNFIVIZKDFHENER I N, INRIL
HEZ, PARD3D &> T 5,

1) {EZENEBDOIHDEE (Chemical Storage Sciences)
NIV TOERBFHEEFHEIT, LFOED,

-+ Systems

- Cathodes

- Anodes and Electrolytes
« Theory and Modeling

+ Characterization

2) REUFTBOLHDRIE (Capacitive Storage Sciences)
INRIVTOEBFEFHIZ, AFO#ED,

- Capacitive Devices and Systems

+ Materials for Electrical Double Layer Capacitors
- Pseudocapacitor Materials

- Electrolytes

« Theory and Modeling

3) tEMTEIE D= DEF (Crosscutting Sciences)

ZFOET, —HHOKENS [EXTRI)INF—0OHE] IZBWTERICEDHITTNE
BT DOV T ORHENTTON, HEIICUATDO6DD HRNEESINTND,
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(ONovel Designs and Strategies for Chemical Energy Storage

@Solid-Electrolyte Interfaces and Interphases in Chemical Energy Storage

(@ Capacitive Energy Storage Materials by Design

@Electrolyte Interactions in Capacitive Energy Storage

GMultifunctional Materials for Pseudocapacitors and Hybrid Devices

®Rational Materials Design Through Theory and Modeling

J—27 3 gy T2, BERTI28EMSINL TWad, INRILBIOBIEIZ. KOLDIT
o TWb,

- MEZHETB OO ORIE) IXXRIL ; 174
KENELT, THA] TRAV] TAFH] [AXA 2] MSKIENSBML Tz,

TREMIBOLODORE AR 16%
PERR M 51324, KEMIOWTE [T7F2R] mo2s THAI (1207 [hF
1 ins B 1[IIBEML 2,

- BT D e DRIZ) ARV 5 104
KESHELT, [7T 2] o1& nBML T,
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i) BERRFETOME

[RPREREE N OMEL] 2RO T FRINF— AT LAEZBITHNT i E & U T &R,
2RI B2 OB 2 LT —2 3y AE. 200746 H11H~6H13HIZ
RS 7z,

HEEA— ) v PENIMEOY 27— « Ty AT — X (Jeffrey Wadsworth) &
+. HEREEZ IV T 2 XENIZEFT DY 3 —2 - 7 5 7 — (George Crabtree) 11,
I3 by =% F WD T vl - ANAL— (Russell Hemley) 2350 T3,

IHRNF—EBEBIXINF—FRERONNI LT - =T —FE. KUOTvXT— X%
BICE2HEREDE., —HHDO2MAKSE (Plenary Session) IZHBWT, T—r T 3w
TTHRD LT 2RO457—< OB TH I 72,

%

TIXVF—RRICKZBEBRIREZORIZ ) CEI 28MEE (Energetic Fluxes
Extremes Science Perspective)

-MEZERIGIC K 2ERREORSE) (CEAY 28MIFE (Chemical Extremes Science
Perspective)

- TEVE - BRI RRIRIBORIE ) (ICEY 2E8MFE (Thermomechanical Extremes
Science Perspective)

-TESW - BRI GBRREORZE,) (CBAT 28AFE (Electromagnetic Extremes
Science Perspective)

—HBEBENSEFE TN HNN, BHL2DT—<IZDNWT, TNEFNUTDFE
Hi EICHE D FHENEm Nz,

1) TIXIF—RERICLDBRRE) /XKL TODIEEIE

- Surface in Interactions

- Swift Heavy Ion Effects

- Fusion Materials

- Simulations and Modeling of Ion Effects in Solids

2) MEZRNIc L BBRER, /\RILTONRER

- Extreme Aqueous Environments

- High-Temperature Electrochemistry
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« Geochemical Environments

- High-Temperature Reactive Gases

- Environmental Reactions of Materials at Extremely High Temperatures

- Other Extreme Reactive Environments (e.g. Radiation, Liquid Metals,
Erosion)

3) TER - ERERBRRERIE, /(RILTOFZRER

- Static Overview Ideas

4) "EIH - BXHBBREE, /\RILTOHRER

A

- High Electric Field Ideas

- High Magnetic Field Ideas

ZOLET—HHOKENS [FIEREE NOMEH I2BW TERICED T~ = ZLuT
FTIZDWTOFENTON., BEIIZLATDO8 DD HMIMNKEIN TS,

ODesign of Materials with Revolutionary Tolerance to Extreme Photon and
Particle Fluxes

@Nonequilibrium Synthesis and Processing with Energetic Particle and
Photon Beams

@ Toward Ideal Surface Stability

@Fundamental Reaction Dynamics at Extremes

®Novel Materials by Design

®Disordered, Nanophase, and Composite Materials

(MExploring Thermomechanical Limits of Materials

®High-Performance Electric and Magnetic Materials
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J—27 3 gy FI2E. BIRTI28E0SINL TWa, INRIVBIOSIEIZ. KOLDIT
2o TW5ab,

TR F—RRICK BBRERE, /AR 5 28%
KESHELU T [3EE] [R1Y ] Do &B1ANBML Tz,

- MEZRIGIC & BREREE) /AR 124
PERR NS 14BN Tz,

TRV - R RRIRIRR ) /\RIL ;224
KESLE LT [EE] (BT [HFF] ho&18RSmL k.

- TERHY - BXRRERRIRE, /AR ; 23%
PEES M SIE24., KESMZTDW TR [EE] s 1402 7,
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Jj) TXRILF—DfH D

(TN F—D=D O] Z2RKOLFINF— AT LARBICHENT -k & U TEff
. BREZE IR -0 ORI ALY -2 2 ay 13 20074E8 H6H~8 A8
HIZHE e S 7z,

KEREZNY 72NV T REN—I L —KOT L 72X - X)L (Alexis Bell) (&
T WU TN T RET—EAKD TI)L—RZ « 75— (Bruce Gates) t#1, KU/
TAw7 ) —AT7 A NENIZEFTDY 75 X - L1 (Douglas Ray) ELNED TS,

IHRNF—EBEBIXINF—FREFONNI T - =T —FE. KUEEREICX2EE
BEDE., —HHBENSRKRDSDDINRIVIZHMNTZFHENERH I /=,

1) fEDHDORIZE EEm (Catalysis as a Multidisciplinary Science and Theory)

2) BEEAAREZERT DD OfE (Advanced Catalysts for the Conversion
of Heavy Fossil Energy Feedstocks)

3) EMENELRO - DA (Advanced Catalysts for Conversion of Biologically
Derived Feedstocks)

4) “BERFBROKDAZH - EFHEGRO O DI (Advanced Catalysts for
the Photo- and Electro-Driven Conversion of Carbon Dioxide and Water)

5) #&WrsEE (Crosscutting Challenges)
[Characterization of Solid Catalysts with Enhanced Spatial, Temporal, and
Energy Resolution| [Theory and Computation for Catalysis| 7z & % #ti,

ZTOLETZHANS, [ZFRIIVF—O7z0 O] 12BN TEIEAIZED T~ & ELAR T
FICDVWTORENTON, LLFO3DOSH MR EI N TN S,

(MSelective Catalytic Conversion of Fossil Feedstocks

@Chemistry of Lignocellulosic Biomass : Deconstruction and Catalytic
Conversion to Fuels

®Photo- and Electro-Driven Conversion of Carbon Dioxide and Water

J—27 3y AZiE. BIKTI304SML Thb,
FEXERAMNSIIL1L4, KEMCONWTE [RAV] [T 204 e B14A0SMML 72,
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AERROBIE

BETIE. F 2 MRV EENEAGEICBNT [F /77 - Mk DNERMSEDO—D
CHRE SN 56 2 . 5 SHIEASTE O R THZERENMTON TE 2.

MR 722 /) T 7 ICHEAREZTTOH ST, 20004ELIE 0K THHGE L TH
5N, MANHAEBELTOF /77 ITHFL, REZMEL TEba<10F2IA
52 EITR0, MRBROHRBICZIRT NEEEICAS, T LT, TOBROAHN2T5H
ELT MA@k T 200 F /T EWIMEBEMITMNEN T ERNS,

55 SHIHEAFH O FT [FUEMRR D20 ORE] OHEEENEH SN, HADRRIZ
M 72 2 Uy e MR OG22 1E - #EEL TOW<SBENH D, Z OHBEEITIC
BWTFH/ TV RBEHERRE R LGS, ROBEORATH ST/ 70 & E LT
Z, 2D/ R=2 3 VIRV DT T <#hEhlifFEn s,

EBITS, R TIIMBRSREREO RN TR Liao /e, R - TRV F—DFEZ iR
RS 2720DF /T BRI KDENTND,

INSOEZREZTT [T /707 © "BE - 2x)F—" NOEH] 257—<&7T
% [G-TeC (Global Technology Comparison) | #f7> 7z, G-TeCld, HEE/LR#EH
MRS S X T AMTERZE YT, EHORRZFAEIT TSI ET, HRAORD > =
CEMERL., SBRMARNEIHIEORICETAZI L2 v a T 5,

FEITIE, DB HICE D <EMEHAE. BN TOHMSEREOFEREH VWL, I
5B [BE - TXNF—00DD0F /T 75 kO [BERROZODF )57
e ] BT BB T L. T D ET [/ 77 28 - T3x)LF— 0 EICERM
L TWSHR] ML 7z,

a) ERAE. ERNRMESEHICEDCHEE

RO, /77 OFEFMBIRIA 2R T 5720, BN OEEFES M %2 H /=, D
fE, KERTY 7 OB ED [RBEHRICE D>/ F 7 EMlEF] 2L
TWabZ ENMh-o Tz,

NS OHFEEIR. 2000 LD KE - MK TORGHIHEREZZT T, /77D
RN R T EDRERAMEIN TNLONENH, #HETSHZIEE2REBREHMEL TN
D, IHWMEECRET T TR EORBBRICHE D 2D, AW EHRY — 212X D i E
DOABROHIBX MR OIZE S NN, WTNOED, -/ T VNI TIEXDLEEIH
BIZEHIN TVWEEEZRBL TNV,

T I T, KOFEMBBREZIEET S0, EXRNOBEEL VY >V Z2ilA . BIEW
Ikt ez "B & “HEEGHHT 1T KRB L= BT (Me2E] TR - BT [k
BREDEBDERE EOFEERE., T/ TV OEMAEREEEHLZ, VY 2 THERE
HEIZFH /T OERERNZEHEET 2 & TORENEE TIN5,

- EEROLHEBSBTFIZBNT, [FE] © (& 7ot 2] orTH /577 OEALN
HATNS,
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cARETIES /T OIEHABHTLICHIEA SN TH D, IS TV fThbN TR,

- B L DR E MR 2 H AR IC IO MO 5 S 13 d 57, BFENTT 1T L EBRET
HFRMBA -y TLTLE D,

s L7t TR, [REDNWMO MO T /77 OEEWZE] [THIFL TH 0, ko
ERICET 2 (REOEHN=Z—XIZEH L) /T 7 Z2RDTNW5,

FREREICHE AR TRFOEBEMIE] & [REOHENZ—X] ORUDEEEDDH I &
T, T/ 7 DEMEN —BREINDZEICRS, TOEDIT, —DO/EIZEL =i
ZMEE A BARIEL T 2 ENREIZR D,

ZITUTRIINSDORA > hZE2EEA, AFBEOELAMREELTHRELL [BRE - T
FIVF—] OERKICBNT, F/ 577 2K 5 RO M ZHN/=,

b) BARMRKAEFICEDSRAE

BE - T3 F—0EETH /7725 A2 L -/EE [BE - 231
F— /777 OWTNOBHHEBNEEZERF DD, BET 5250 DL EN
RoNs 2 ENHRINT,

Z T, AfHEOBEEEEA, [T/ 77 D8EE - TRIVF—~DERM] W5 TH
BIZK P TELEHETICOAMNRERKD, KE - HIFOWRNZ K LUz, ZO/RKE. BN K
OKRENZBWT, HHIREHENA SN Z ENnD o7,

RNIZ DWW T, EULRKR, ROEEE, R4V, 790 ARBRESETOEE 2L 724
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- [KFEOHLE - B - R 1689 2 Yt = — X (Basic Research Needs for the
Hydrogen Economy). http://www.sc.doe.gov/bes/reports/files/NHE_rpt.pdf

KRBT I F—OFH] 1TxXT 2 H5E —— X (Basic Research Needs for Solar
Energy Utilization). http://www.sc.doe.gov/bes/reports/files/SEU_rpt.pdf

- [BEE] 12T 5 YT — — X (Basic Research Needs for Superconductivity).
http://www.sc.doe.gov/bes/reports/files/SC_rpt.pdf

- [ERZ TR 1269 2 E s —— X (Basic Research Needs for Solid-State
Lighting). http://www.sc.doe.gov/bes/reports/files/SSL_rpt.pdf

c[SEERIE TS AT A 1Tk B B2 — — X (Basic Research Needs for Advanced
Nuclear Energy Systems). http://[www.sc.doe.gov/bes/reports/files/ ANES_rpt.pdf

- [TEHREL D BEINE « mENRREE] 1T T B It = — X (Basic Research Needs
for Clean and Efficient Combustion of 21st Century Transportation Fuels).

http://www.sc.doe.gov/bes/reports/files/CTF _rpt.pdf

ST RINF =T AT ALADTZDOHERELF] 12T 2 HFFE—— X (Basic Research
Needs for Geosciences : Facilitating 21st Century Energy Systems). http://

www.sc.doe.gov/bes/reports/files/GEO_rpt.pdf

BRI RINF—DE] 1T T 2 @Y = — X (Basic Research Needs for
Electrical Energy Storage). http://[www.sc.doe.gov/bes/reports/files/EES_rpt.pdf

- [MFEEREE R OMEH 2%t % S —— X (Basic Research Needs for Materials
under Extreme Environments), http://www.sc.doe.gov/bes/reports/filessMUEE _rpt.pdf

T FRINF DD OfililE] 1Tt B I —— X (Basic Research Needs :
Catalysis for Energy). http://www.sc.doe.gov/bes/reports/files/CAT rpt.pdf
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BASIC RESEARCH NEEDS FOR THE HYDROGEN ECONOMY

Chair : Mildred Dresselhaus, Massachusetts Institute of Technology
Associate Chairs : George Crabtree, Argonne National Laboratory
Michelle Buchanan, Oak Ridge National Laboratory
Panel Chairs : Production Tom Mallouk, Pennsylvania State University
Laurie Mets, The University of Chicago
Storage Kathy Taylor, General Motors (retired)
Puru Jena, Virginia Commonwealth University
Fuel Cells Frank DiSalvo, Cornell University
Tom Zawodzinski, Case Western Reserve University
Office of Basic Energy Sciences Contact Harriet Kung, Basic Energy Sciences, U.S.
Department of Energy
Special Assistance
Technical Jan S. Anderson, Oak Ridge National Laboratory
Phil Britt, Oak Ridge National Laboratory
Larry Curtiss, Argonne National Laboratory
Jay Keller, Sandia National Laboratory
Romesh Kumar, Argonne National Laboratory
Wai Kwok, Argonne National Laboratory
John Taylor, Argonne National Laboratory
Administrative Janice Allgood, Oak Ridge National Laboratory
Brenda Campbell, Oak Ridge National Laboratory
Karen Talamini, Basic Energy Sciences, U.S. Department of Energy
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BASIC RESEARCH NEEDS FOR SOLAR ENERGY UTILIZATION
Chair Nathan S. Lewis, California Institute of Technology
Co-Chair George Crabtree, Argonne National Laboratory
Panel Chairs
Solar Electric Arthur J. Nozik, National Renewable Energy Laboratory
Solar Fuels Michael R. Wasielewski, Northwestern University
Cross-Cutting Paul Alivisatos, Lawrence Berkeley National Laboratory
Office of Basic Energy Sciences Contact Harriet Kung, Basic Energy Sciences,
U.S. Department of Energy
Special Assistance
Technical Jeffrey Tsao, Sandia National Laboratories
Elaine Chandler, Lawrence Berkeley National Laboratory
Wladek Walukiewicz, Lawrence Berkeley National Laboratory
Mark Spitler, National Renewable Energy Laboratory
Randy Ellingson, National Renewable Energy Laboratory
Ralph Overend, National Renewable Energy Laboratory s

Jeffrey Mazer, Solar Energy Technologies, U.S. Department of Energy
&

Z

Mary Gress, Basic Energy Sciences, U.S. Department of Energy

James Horwitz, Basic Energy Sciences, U.S. Department of Energy
Administrative Christie Ashton, Basic Energy Sciences, U.S. Department of Energy

Brian Herndon, Oak Ridge Institute for Science and Education

Leslie Shapard, Oak Ridge Institute for Science and Education
Publication Renée M. Nault, Argonne National Laboratory
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BASIC RESEARCH NEEDS FOR SUPERCONDUCTIVITY

Chair John Sarrao, Los Alamos National Laboratory
Co-chair Wai-Kwong Kwok, Argonne National Laboratory
Panel Chairs

Materials Ivan Bozovic, Brookhaven National Laboratory
Theory Igor Mazin, Naval Research Laboratory
Phenomena J.C. Seamus Davis, Cornell University

Leonardo Civale, Los Alamos National Laboratory
Applications David Christen, Oak Ridge National Laboratory
Office of Basic Energy Sciences Contact James Horwitz, Basic Energy Sciences,
U.S. Department of Energy
Special Assistance
Technical Gary Kellogg, Sandia National Laboratories
Douglas Finnemore, Ames Laboratory
George Crabtree, Argonne National Laboratory
Ulrich Welp, Argonne National Laboratory
Administrative Christie Ashton, Basic Energy Sciences, U.S. Department of Energy
Brian Herndon, Oak Ridge Institute for Science and Education
Leslie Shapard, Oak Ridge Institute for Science and Education
Publication Renée M. Nault, Argonne National Laboratory
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BASIC RESEARCH NEEDS FOR SOLID-STATE LIGHTING
Chair Julia M. Phillips, Sandia National Laboratories
Co-Chair Paul E. Burrows, Pacific Northwest National Laboratory
Panel Chairs
LED Science Robert F. Davis, Carnegie Mellon University
Jerry A. Simmons, Sandia National Laboratories
OLED Science George G. Malliaras, Cornell University
Franky So, University of Florida
Cross-Cutting Science James A. Misewich, Brookhaven National Laboratory
Arto V. Nurmikko, Brown University
Darryl L. Smith, Los Alamos National Laboratory
Workshop Coordinator Jeffrey Y. Tsao, Sandia National Laboratories, Basic Energy Sciences,
U.S. Department of Energy
Office of Basic Energy Sciences Contact Harriet Kung, Basic Energy Sciences,
U.S. Department of Energy
Special Assistance s

Technical

Administrative

Publication

Mary H. Crawford, Sandia National Laboratories

W

Michael E. Coltrin, Sandia National Laboratories

Timothy J. Fitzsimmons, Basic Energy Sciences, U.S. Department of
Energy

Aravinda Kini, Basic Energy Sciences, U.S. Department of Energy
Christie Ashton, Basic Energy Sciences, U.S. Department of Energy
Brian Herndon, Oak Ridge Institute for Science and Education
Sophia Kitts, Oak Ridge Institute for Science and Education

Leslie Shapard, Oak Ridge Institute for Science and Education
Phillip W. Brittenham, Sandia National Laboratories

Michael P. Vittitow, Sandia National Laboratories
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BASIC RESEARCH NEEDS FOR ADVANCED NUCLEAR ENERGY SYSTEMS

Co-Chairs Jim Roberto, Oak Ridge National Laboratory

Tomas Diaz de la Rubia, Lawrence Livermore National Laboratory

Panel Leads
Materials under Extreme Conditions

Chemistry under Extreme Conditions

Separations Science

Advanced Actinide Fuels

Advanced Waste Forms

Predictive Modeling and Simulation

Crosscutting Research Themes

Ron Gibala, University of Michigan

Steve Zinkle, Oak Ridge National Laboratory
John R. Miller, Brookhaven National Laboratory
Simon Pimblott, University of Notre Dame

Carol Burns, Los Alamos National Laboratory
Ken Raymond, University of California, Berkeley
Robin Grimes, Imperial College, UK

Kemal Pasamehmetoglu, Idaho National Laboratory
Sue Clark, Washington State University

Rodney Ewing, University of Michigan

Al Wagner, Argonne National Laboratory

Sidney Yip, Massachusetts Institute of Technology
Michelle Buchanan, Oak Ridge National Laboratory
George Crabtree, Argonne National Laboratory
John Hemminger, University of California, Irvine
John Poate, Colorado School of Mines

BES lead John C. Miller, Basic Energy Sciences, U.S. Department of Energy

Technical Norm Edelstein, Lawrence Berkeley National Laboratory

Tim Fitzsimmons, Department of Energy

Greg Gruzalski, Oak Ridge National Laboratory

Gordon Michaels, Oak Ridge National Laboratory

Lester Morss, Department of Energy

Mark Peters, Argonne National Laboratory

Administrative Karen Talamini, Basic Energy Sciences, U.S. Department of Energy
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BASIC RESEARCH NEEDS FOR CLEAN AND EFFICIENT
COMBUSTION OF 21st CENTURY TRANSPORTATION FUELS

Co-Chairs Andrew Mcllroy, Sandia National Laboratories
Greg McRae, Massachusetts Institute of Technology
Panel Leads
Novel Combustion Volker Sick, University of Michigan
Dennis L. Siebers, Sandia National Laboratories
Fuel Utilization Charles K. Westbrook, Lawrence Livermore National Laboratory
Philip J. Smith, The University of Utah
Cross-Cutting Science Craig Taatjes, Sandia National Laboratories
Arnaud Trouve, University of Maryland
Albert F. Wagner, Argonne National Laboratory
Office of Basic Energy Sciences Contact Eric Rohlfing, Department of Energy
Special Assistance
Technical Dawn Manley, Sandia National Laboratories
Frank Tully, Department of Energy
Richard Hilderbrandt, Department of Energy
William Green, Massachusetts Institute of Technology
Administrative Diane Marceau, Department of Energy
Joree O'Neal, Oak Ridge Institute for Science and Education
Margaret Lyday, Oak Ridge Institute for Science and Education
Publication Frank Cebulski, Sandia National Laboratories
Tracy R. Garcia, Sandia National Laboratories
Daniel Strong, Sandia National Laboratories
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BASIC RESEARCH NEEDS FOR GEOSCIENCES :
FACILITATING 21st CENTURY ENERGY SYSTEMS

Chair, Organizing Committee
Co-Chair, Organizing Committee
Co-Lead, Multiphase Fluid Transport

Co-Lead, Multiphase Fluid Transport
Co-Lead, Chemical Migration Panel
Co-Lead, Chemical Migration Panel
Co-Lead, Characterization Panel
Co-Lead, Characterization Panel
Co-Lead, Modeling Panel

Co-Lead, Modeling Panel

Donald J. DePaolo, University of California Berkeley
Franklin M. Orr Jr., Stanford University

Sally M. Benson, Lawrence Berkeley National Laboratory
and Stanford University

Michael Celia, Princeton University

Andy Felmy, Pacific Northwest National Laboratory
Kathryn L. Nagy, University of Illinois at Chicago
Graham E. Fogg, University of California Davis
Roel Snieder, Colorado School of Mines

James Davis, U.S. Geological Survey

Karsten Pruess, Lawrence Berkeley National Laboratory

Co-Lead, Technical Perspectives Factual Document Julio Friedmann, Lawrence Livermore

National Laboratory

Co-Lead, Technical Perspectives Factual Document Mark Peters, Argonne National Laboratory
BES Lead Nicholas B. Woodward, U.S. Department of Energy
Office of Basic Energy Sciences

BES Contact Patrick Dobson, U.S. Department of Energy

Office of Basic Energy Sciences

BES Administrative Contact Karen Talamini, U.S. Department of Energy

Office of Basic Energy Sciences

CRDS-FY2009-CR-01

MITBUEARZERITIREEE MERREEREY 57—



G-TeCHEERE (/270 o,

8) NERTXRIF—DRE. ICHT ZERMAE=—X/
D=3y 70 —45—EBlE

BASIC RESEARCH NEEDS FOR ELECTRICAL ENERGY STORAGE

Chair John B. Goodenough, University of Texas, Austin
Co-Chairs Héctor D. Abruna, Cornell University
Michelle V. Buchanan, Oak Ridge National Laboratory
Panel Leads
Chemical Storage Science Steven Visco, Lawrence Berkeley National Laboratory
M. Stanley Whittingham, Binghamton University
Capacitive Storage Science Bruce Dunn, University of California, Los Angeles
Yury Gogotsi, Drexel University
Cross-Cutting Science Andrew Gewirth, University of Illinois
Daniel Nocera, Massachusetts Institute of Technology
Basic Energy Sciences Leads Richard (Dick) Kelley, Office of Science, Department of Energy
John S. Vetrano, Office of Science, Department of Energy
Administrative Christie L. Ashton, Basic Energy Sciences, Department of Energy
Karen Chitwood, Oak Ridge Institute for Science and Education
Sophia Kitts, Oak Ridge Institute for Science and Education
Communications/Web/Publications Brenda Campbell, Oak Ridge National Laboratory
Deborah Counce, Oak Ridge National Laboratory
Jeanne Dole, Oak Ridge National Laboratory
Greg Gruzalski, Oak Ridge National Laboratory
Sandi Lyttle, Oak Ridge National Laboratory
Virgie Jo Sapp, Oak Ridge National Laboratory
Brenda Smith, Oak Ridge National Laboratory
Debbie Stevens, Oak Ridge National Laboratory
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BASIC RESEARCH NEEDS FOR MATERIALS
UNDER EXTREME ENVIRONMENTS
Chair Jeffrey Wadsworth, Oak Ridge National Laboratory
Co-Chairs George W. Crabtree, Argonne National Laboratory
Russell J. Hemley, Carnegie Institution of Washington

Technical Coordinator Michelle Buchanan, Oak Ridge National Laboratory
Panel Leads
Energetic Flux Extremes Roger Falcone, Lawrence Berkeley National Laboratory

Ian Robertson, University of Illinois at Urbana-Champaign
Chemical Extremes John Stringer, EPRI [retired]

Pete Tortorelli, Oak Ridge National Laboratory
Thermomechanical Extremes George T. (Rusty) Gray, Los Alamos National Laboratory

Malcolm Nicol, University of Nevada, Las Vegas
Electromagnetic Extremes Jane Lehr, Sandia National Laboratories

Stanley W. Tozer, National High Magnetic Field Laboratory
Cross-Cutting Science Tomas Diaz de la Rubia, Lawrence Livermore National

Laboratory
Basic Energy Sciences Leads Timothy Fitzsimmons, Office of Science, Department of Energy

John S. Vetrano, Office of Science, Department of Energy
Administrative Christie L. Ashton, Basic Energy Sciences,

Department of Energy
Sophia Kitts, Oak Ridge Institute for Science and Education
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