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G-TeC Report
Advanced Research Infrastructures and Their Utilization toward Green Innovation

Executive Summary

G-TeC (Global Technology Comparison) was done on the theme of “advanced research
infrastructures”.

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
1mportant 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
advanced research infrastructures, globally. And second, based on these investigations,
we considered vision & strategy for utilizing advanced research infrastructures toward
green innovation.

Main results are as follows.

1) Advanced research infrastructures, those enable to explore research frontiers, have
taken important roles to promote science & technology innovation. Therefore, in
Japan, enhancement of research infrastructures is identified as a prior issue at the
4th Science and Technology Basic Plan. Similarly, in U.S. and European countries,
research infrastructures have been well-maintained owing to their importance.

2) However, budgetary conditions are tight in Japan, U.S. and European countries,
and therefore, investment scenarios for research infrastructures are strongly
requested, where funding targets are optimized and funding effects are maximized.
Corresponding to these, characteristic measures for funding have been implemented
in U.S., UK. and European Union.

3) In U.S., National Science Foundation has invested in “research infrastructures for
Science & Technology in general”’. Besides, Department of Energy has invested in
“mainly for energy”, and National Institutes of Health has invested in “mainly for

life sciences”.

4) In the fiscal year of 2010, National Science Foundation invested 1.7 billion dollars
in research infrastructures, and Department of Energy invested 2.2 billion dollars,
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and National Institutes of Health invested 1.2 billion dollars, approximately.

5) Among movements in U.S., it is remarkable that Department of Energy had made
investment scenarios for “green innovation with advanced research infrastructures”.
This is a good practice for funding to research infrastructures, where funding
targets are optimized and funding effects are maximized.

6) In U.K., roadmaps have been utilized for funding to research infrastructures.
Research Councils UK has taken key roles, and two funding schemes are applied
to research infrastructures. One is annual research budgets of each council, and
another is “Large Facilities Capital Fund”, applicable to construction, expansion
and/or upgrading of large research facilities and infrastructure.

7) Using these schemes, at the delivery plan in the fiscal year of 2011, Science
and Technology Facilities Council appropriated 286 million pounds for research
infrastructures. Besides, Engineering and Physical Sciences Research Council
appropriated 57 million pounds, Natural Environment Research Council
appropriated 64 million pounds, Medical Research Council appropriated 128 million
pounds, and Biotechnology and Biological Sciences Research Council appropriated

97 million pounds, respectively.

8) With regard to Large Facilities Capital Fund, in these budgets, Research Councils
UK has made roadmaps, where research infrastructures are selected according
to their importance. To be eligible for Large Facilities Capital Fund, research
infrastructures must be included in roadmaps. Based on roadmaps, Research
Councils UK advises their priorities to the Government.

9) Similar to U.K., roadmaps have been utilized in European Union. In Seventh
Framework Programme, over 1.85 billion Euros has been appropriated for research
infrastructures. European Strategy Forum on Research Infrastructures has
made roadmaps of research infrastructures, and based on roadmaps, research

infrastructures have been enhanced.

10) European Strategy Forum on Research Infrastructures was established in 2002,
and has the mission to support vision & strategy for research infrastructures in
European Union. They made roadmaps three times so far, and at the newest map
in 2010, 48 research infrastructures were selected. To these infrastructures, budget
supports have been done under Seventh Framework Programme.

11) To evaluate movements in U.S., U.K. and European Union, focusing on relationship
between innovation and research infrastructures, “green innovation with advanced
research infrastructures in U.S.” is selected as the best practice.

CRDS-FY2011-CR-03 Center for Research and Development Strategy, Japan Science and Technology Agency
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12) U.S. promotes green innovation for a secure energy future, and they have been
emerging “Control Science” as driving force of green innovation, using advanced
research infrastructures such as quantum beams and nanotechnologies.

13) Control Science is new knowledge base for designing, manufacturing and controlling
complex structure of materials. It enables to govern energy phenomena derived by
physical and/or chemical transformations.

14) Control Science is also scientific fusion by three different areas, “observational
sciences, those reveal energy phenomena”, “nanosciences, those create energy
phenomena” and “computational sciences, those combine observational and
nano”. Therefore, advanced research infrastructures, such as quantum beams and

nanotechnologies, should take key roles for Control Science.

15) In U.S., using about 10 years after 2001, Department of Energy had made
investment scenarios of “green innovation with advanced research infrastructures”.
Over 1600 experts had contributed to make scenarios, both from academia and
policy sides.

16) As the result, 14 reports are presented, from “Basic Research Needs To Assure
A Secure Energy Future (February in 2003)” to “Science for Energy Technology:
Strengthening the Link between Basic Research and Industry (August in 2010)”.
In these reports, “Vision of Energy Researches”, “Strategy of Control Science” and
“Importance of Advanced Research Infrastructures” are clearly defined.

17) The investment scenarios by U.S. has two characteristics. First, they have
prioritized “basic researches”, those could lead to innovation. And second, they have
taken importance on “advanced research infrastructures”, those should support
basic researches.

18) To analyze the scenarios in details, the following points can be extracted as key
factors.

- At first, a social use is selected as their targeted problem ( in U.S., “a secure energy
future”), and basic researches are identified to solve the problem (in U.S., “Control
Science”).

- Then, for these basic researches, importance of research infrastructures is defined,
and roles of advanced research infrastructures are identified.

- Over 1600 experts contribute to create the investment scenarios, both from academia
and policy sides. Besides, the scenarios are presented in a series of 14 reports, and
spread out in U.S..

- As the result, the investment scenarios of “green innovation with advanced research
infrastructures” are well-accepted in U.S. research communities.

CRDS-FY2011-CR-03 Center for Research and Development Strategy, Japan Science and Technology Agency



G-TeC Report
Advanced Research Infrastructures and Their Utilization toward Green Innovation

19) Afterwards, U.S. had founded “three research initiatives (Energy Frontier Research
Centers, Advanced Research Projects Agency-Energy, Energy Innovation Hubs)”, as
their vehicles to implement the scenarios.

20) As a promising approach for funding to research infrastructures, where funding
targets are optimized and funding effects are maximized, U.S. scenarios toward
green innovation should be global concerns, and their successful results are
expected.
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A XTI ) v D—EYRER R RN 9700 AR Y R ERFSE R IR T DB L 7> T D,

SHIZ, BRINEARTHRZ D & FHERFERR AT & LT 188 5000 7 —+—nr A #8 X
LPENMEEINTEY ., BRMNBFZEEAEEIS 7 - — T A2 RHA L L7iRE3N B ST
Do A7 3 —T AE 2002 FATHN. SN TH D, BONAER & LT oA 2 S8
LTWDZ ENShoTz,

ZOET, KERTOEBNZOHFND, 8L A /) X—2a OBbY B b
HEFIOME EZ AT, TORE, KEICBWT et a2 iEm L= ) — A
NR—T g ] ORVADNTOILTWAS Z ERIALMNI ST,

KETIE, = RLXF—E0 2001 4ELIED 10 4200 T, el e 2 EH L= 7Y
— A ) R= g DT VA EREBE L WD, v AT A AE LT =X
NX—Tuar7T 4Tt —) T X —mENEetERE) KO Tmx v —o1 )/
R—=vay N7 LWI) 3ODA =T FTHREANSIN, KR RV —FTEH R
Bl 5,

ZIZT, TNHOMYMAAZFEMIION T 52 & T, el ) N—ra %
DR E Y a v &HIIGIT R D B D B AR~ T,

Bl V= A ) R_XR=a Dy F VA EHBE L7 AEB L, KER [“FR
KDLRE LTz x N F— RIS LWl 28T BT A/ X—va oY
V&K A RE L TV o it E T LTz, v U A EET AL LT —2 v g
T ERIEHLTEY , MRENEEOREEDOE TREINT WD, ZOHIT, it
FEHAE DR T TREBE O BEMEN/ RSN TN D,

BUC, YU A EHEET AR OWT O LTz, TR AX—END EiF72 3o
DA =T FTDOWN, TRLX—T0 T 4 T o X — TS 5T, o R
TEIEXF T LTV, 2, =)0 — @St e it =S A oA Th v |
WEFTRITE £\, —FH. THAX—A ) R_R— g v« NTIIEWEN G E., FEEFSE,
I FIEZE, PEEACIC B TR 7 EDIRBE N T b, 3 O2DA =T F T D F T,
FEREN I ETH A= LI — R RRHI R STV D 2 E R oo Tz,

ZOETHE =T, Smit R A2 KD EREMZ o Lz, A =37 F 7 TSN
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G-TeC &=
SEimMBRERE T ) — A /N—3>

WENHFEEE 72D, BT E—AF ) T 77 EOmF RIS 2 IERH L= U — A )
—valrEREALTWS, TOHRT, AN Ry NU—7 28T 5RO &7
STWAHZ ENHLMNI o T,

LIFIZ, 20 LN AR OGO iR 2, THARIZE & TURT,

CRDS-FY2011-CR-03 FRIIATBOE AR AR RS MR EmE > 42—

FBE It e I



G-TeC &=
eI ERET ) — A/ N—3>

2.1 STnRERZESKEEA

KETHE, ENCRRM O B2k Z2xtgl U B 12z, = RrLrx—
BO T xF—=" ZEAE LB, ESfamitpo 1“4 794 =27
ZEN S LR MO T\ 5,

ZON, BHEEREGE U B IR, ENLRVEM I MER] 17 8 RV OE
GERE LTS, RIK, Wi, . K27 OB, &FE—LA, T /277,
EiEs T8 £ A J1 83— U Te IRG72 3R M T T D,

TRF—ZEA L LI ERERICIE, TR A DR 22 18 RO B4 %
CTW5, B X —RFRmnFurkilz Rz LTl | [ L —F) [5
R [AEarze. BEse) (S p X —WH) (R (Baar® o 6%
Brxtgl LTWb, &7 —2A;90is%) [ /77 ;5 ek [ 7BEMEE ;5 sk [5E
SnntREBE 3 itiak ] e E~OXENEEND,

TA T A T A EA L U BRI, ENCE AR SEAT R 128 RSO
BEEREL TS, ENIFRERE V2 =03 HLpgE 2 R L TR0, Ay EERI
(Eele ) THEERARZE] T4 7 T2k DO AT EdRET5, [V 2T LEWS ; 124l
M TREEAEW T 12305 TSR ; 8HLsl) THRAERRMII ; 9la ] 7l ~DX
EREEND,

EN AR M, = x X —4, ESEAENIEETIC L 5 R ONR %2, WIRLIEICE
LD TRLTE,
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2.1.1 E:i#ERE

B axtge & U BREH 2 DWW Tk, BRI R 23R 17 (8 RV O & 4
ERLTWD, NEIE3DICR S5,

B, [ EEMF e SR K OV s &% (MREFC ; Major Research Equipment and
Facility Construction) | D& BE)E 2 VY, Mgk % OBUS, Giex, dodE s EZ2HEE L T 5,
ANGHAD T, i, 1 R OWTET T RA~EE RV (BEUE IS 2 et &
HOWRER) OIIEMTOND,

BT, THFZE R OWFZETSE) (R&RA ; Research and Related Activities) | O& 4 &
ZRV, BRSO R A2 R L T\ 5, 2 2 Tlik, MREFC OX%f4% &7 b0 T
BXOFHE, FXER BFS. HIS& A T U A RERE 2SO EERENTThND,
EHIT, ET FA~ETH RO EHR~DOFEEZIT D,

BTz, BT THBE KL OTAM (Education and Human Resources) | % %[5 &
L7e M T T 5,

ENAFAM A ORFFE AR B PR A X% 3-1 1k L OR L, 2010 4EE O FELE (2009
10 47725 2010 £ 9 H £ TOREH, Mgk, ZHLSNDOWIZEA 7 T2 EDLHE
BRI G A ET) (X, RO L DITR->TN D,

- FEEMFZEREZS N O ALY 5 118 6590 J7 KL

- e OWESETES) 5 15 1 6497 7 R

- HBEKR A ; 1580 7 Rv
- Bl 1715 4667 5 FL

LR, THFZEN OWFZEIESE) ] O TR A2 DERNCEE T 5 &, XFE 3-2 DR E 725,
2010 FEDOFEFIT, RO X DT> TW D,

- #1ERFLZ (Directorate for Geosciences) ; 3 {& 9353 7 KL

< FePERLSE, WEEELE: (Directorate for Mathematical and Physical Sciences) ;
3 {8 6943 7 KL

- a7 v 7' Z & (Office of Polar Programs) ; 3 {& 1617 55 K/v

« A4 3—A > 7 7 (Office of Cyberinfrastructure) ; 1 {& 6040 /7 K/L

- W ELS~ (Directorate for Biological Sciences) ; 1 {8 2757 5 KL

- PRI ZE & ZE (Office of Integrative Activities) ; 9277 77 Kb

CRDS-FY2011-CR-03 FRIATBOE AR AR RS MR Em > 42—
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- (LS B T E R A B AL %2 (Directorate for Social, Behavioral and Economic
Sciences) ; 4248 77 K/u

- 1% (Directorate for Engineering) ; 3440 J7 /L

- HHERE& %, HHEF & L5 (Directorate for Computer and Information Sciences
and Engineering) ; 2811 /7 F/L

- B & TR O EFEH)IEE) (Office of International Science and Engineering) ;
10 77 Fov

- /NEF 5 155 6497 7 RL

KR, fod, e, KRR EoSBHAICNZ, BEfFE—24 (a—3/1 -« BT R/LX—
vozuabay, U ARarvr e rsabaliigwr =), 70 (EFEF
TIALTTFy VU=, EkEYS (ESLEBGWITET) 72 8 & B oN— Uiz In#in b
DEFAINTWVD,
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G-TeC HR&EE
FimMiRERET ) A/ X—=23>

M#*K3-1 ELMFHEAOHRERBEHETFHE

FH (BARWV)
" H
20105 - K8 20115FE-E = 2012%FRE- 2K
FRAEHSRRUMERR S 165.90 117.29 224.68
MRBRUHEEE 1,564.97 1,528.91 1,502.69
BERUAM 15.80 15.98 -
a & 1,746.67 1,662.18 1,727.37

(H81) REELFFEHE MBudget Request to Congress| M ABIEHRIZE DEIST - CRDSHMERL

M#*3-2 EAMFHEAOHREBREHETFHE

FE (BAFNV)
H H
2010FE -E8 2011EE-BE 2012 - &'k
HOERFIEE (Directorate for Geosciences) 393.53 367.79 364.96
BIEEIS, MIEEIS (Directorate for Mathematical
and Physical Sciences) 369.43 353.73 305.51
E#h 7045 L (Office of Polar Programs) 316.17 321.43 338.02
YA IS—A277 (Office for Cyberinfrastructure) 160.40 150.38 148.06
i
% | EMFEIZF (Directorate for Biological Sciences) 127.57 135.45 132.93
y3
(3]
g SPREOHITE & SUF (Office of Integrative Activities) 92.77 93.04 93.14
b1 N -
BlZE, TTEIRIZE. BHEFEIZE (Directorate for
B So:al, Behavioral and Economic Sciences) 42.48 43.56 58.04
T % (Directorate for Engineering) 34.40 32.83 31.33
E‘l’gﬂ%"—& Iﬁ‘ ﬁﬁﬂ# & I# (Directorate for 28.11 30.60 30.60
Computer and Information Science and Engineering) : : .
Tl & TENOERRAIIEE (Office of International
Science and Engineering) 0.10 0.10 0.10
1\ 1,564.97 1,528.91 1,502.69

(H81) REELF 8T MBudget Request to Congress| D ABIEHRIZE DEIST - CRDSHMERL
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2.1.2 IxIL¥-—%

THAF—H HA L U AR ClE, =) VX —E0NER 22 8 R OB 4% &
LT,

JEfE T 2L X —F2 )5 (Office of Basic Energy Sciences) 73 HLAGEREIZ B2 L TE Y,
[EfE X —F7) [RHERNE ) TEMEEZE BRI TR = L ¥ — 8 TR
BRARS] O 6B axge LT,

TRV X—E O RAEBE TR A XE 4 12F LD TR L, 2010 FEOFELE (2009
10 A5G 2010 4F 9 A £ TOFRERA, faix oM, TSN OEA v 7 T E DSk
IR G EETe) (X, RO XD IZR>TWD,

- JhffE 2L X —F%: (Basic Energy Sciences) ; 9 f& 3361 /7 F/L

-Ere—a (g, T, BERETLV—Y ) 9ftiik. 7/ T 7 bk, K&
OVEEFBAMER 5 3 Mt DIEE

- T R S 0D etk
« 5HEF2 (Advanced Scientific Computing Research) ; 2 & 2965 5 KL
- Jebmat EEN 5 3 Mk DIEE
- %y FNIT—7 &T A My NEHHE
- 7'a N2 A T

- ISR, BREEAFZE (Biological and Environmental Research) ; 1 f& 8405 5 Kb

- HF S A58 (Joint Genome Institute) \ER5857 7R #0587 (Environmental
Molecular Sciences Laboratory) i

- G B
— RS R HAI A

- BT RV X —H (High Energy Physics) ; 3 {& 2758 5 Kb

- B IR 0O 1
- ==a— MU B, < 2 —A B O ER RE WiER EaET)

- B EE (Nuclear Physics) ; 3 & 3110 5 Kb

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=

FimMiRERET ) A/ X—=23>

- HA A U EWE R, oL XLk, (R oL X — W ER iR, RN

ESBUN/

AXAF D E

- AP FAAR B — Sfiar, #keE T — L iE e F O Ry (REF JER L e Et)

- SR

¢ (Fusion Energy Sciences) ; 2 {& 2300 5 K/v

FBEI e I

- S E R, N~ 70k, 1 T E RBEfER S OEE

BEl; 22K 2899 17 KL

“HERET R VE—FE OTRRBRAL BoTHY, AFETRTE— A (9 fiik

F 57 (5

fiak) BB EE (3 Mirk) ORI STV D, AT FHERE”

TR TmEIER Y BHER) . “EWMITIE, BREENIET O TR TIFES ) LFEETER

BE5y FRISEITE

FTOEAEP TN TN D

MF4 TRILF—EORREBEEFR

H B

FH (FRWV)
2010FEXZH 2011EEEER | 2012FFEER

EREIRIF—FIE (Basic

Energy Sciences)

cBFE—L (&%, PitF. BRHEFL—Y—): Ok,
F/77:5hE. BFHAME: SEROER 933,612 963,132 1,093,052
TR KRR T O’

SHE RIS (Advanced Scientific

Computing Research)

- SEIREH SRS QBRI
“ZINT— &FARAIK 229,654 254,052 284,103
-TOh A TS

EVTR. RIEHAE
(Biological and Environmental
Research)

HRAS/LHKRH. RIRS FHEHRMOEE
EEEMFEE 184,051 186,283 218,344
KRS EHAIF

BIRIVF—E (High
Energy Physics)

‘B FINERERR. BFINEIEROEE
e=a—h)/BIENERE. S1— B EiER S Om®E (R 327,575 335,743 333,761
BELEEFD)

cEAAVEMEIER. PIXNF—-ZYIERER. BT
F-RYEIER. AAFREERF0EE

RF BT (nucear rysics) | X BHERIER B R O o 331,007 352,960 398,513
(i, WELEERE)
BREHE Fuonfreroy | .o pmaten. 1o, TERMEERSOES 223,002 170,020 195,882
a & 2,228,991 2262190 | 2523,655

(HH#) KEITHRILFT—4E Congressional Budget Request] D ARIERRICEDIZIST - CRDSHERL

CRDS-FY2011-CR-03
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2.1.3 EiLEHEMEFR

TA T A T AL E N E UTHFFE AR Cld, ENEHE A IEATMER 12 8 AR D
BEeEHRLTND

ENAFFEE R o % — (National Center for Research Resources) 73 H.LA9%E| %2 H7-
LTCHY ., EWEREEAN) THEgES ) TERE) [ 7 78K 045852550 e L
TWo,

FENL AT A TERT O e B TR 2 XK 5 12 F LD TR Lz, 2010 4E D5 (2009
10 A5 2010 4 9 A £ TOHRER, Makolus, ENLISNOMTEA 7 778 EDSkk
IR R EET) 1L, RO X HITHR>TVD,

- AW EERE N (Biomedical Technology) ; 2 {8 1457 5 Kb
FEEERFSE, FEIE LAFZE. BRIRIFZED 72D O FEORIHZ EBET 5, LLTD
MR RE T D SR E D,
- VAT LA (Technology for Systems Biology) ; 12 #lls.
- &£ (Technology for Structural Biology) ; 12 il
- A A— 7 (Imaging Technology) ; 12 s
- A7 %~7T 47 A (Informatics Centers) ; 11 #Ills
- Y5 & L —3— (Optical and Laser Technology) ; 4 L.
- Lk E 2 (Comparative Medicine) ; 1 f& 9681 7 Kb
BT VM ERZ G L LI X2 FENET 5, LU OMFEILSIC T 5 3K
BEREEND,

- ZEEMFSE (National Primate Research Centers) ; 8 #ilL5

i

- [EEMTSE (Clinical Research) ; 5 & 1446 77 K/v
WFZER R DEEIRICH 245 Z L2 FHE T 5, LU TFOFEHLSII 3 5 0N
aEND

Sie

- B EEIRWISE (General Clinical Research Centers) ; 9 #iL5.

- £ 7 7 4% (Research Infrastructure) ; 3 & 621 /7 KL
VNRBEZRBERE DIFEA 7 T ) T PEBUED /NS VINDIGEA 7 T | TR 5
EXGET DA T T KO INBIERE D RSR—FTHM58A 7T ) x5 s L
XEEEFHMET D,
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FImMRERET ) A/ X= 3>

-5 3F;12/83205 5 Kv

AR, RIRES: ORI O 708 2 %512, 68 WFFTHLNA~D XN T4
TW5h, MAT, A7 T2kEombE L LT, /NSRS T EHBLY /N S WM o5
AT TR EEZELTWD,

&S ENEEMRFTORREREETFR

FH (FFRW)
2010 E=RE 2011EEEEE 2012FEEK

H A # =

BRI, BELHR. BRHROLDORKFPFiED

BlIHAEEK
. . AT LEYE (Technology for Systems Biology); 12853,
Tﬂ:gﬁg?ﬁ (Biomedical S (Technology for Structural Biology); 1280, 214,567 213,740 212,945
A A—2% (Imaging Technology): 12453, 1712
5442 (Informatics Centers); 11#0g, & L—H—

(Optical and Laser Technology); 4L RADZIBE L

CEHMETFNPEMERICHTIZENETEMN
* REARTC (National Primate Research Centers); 8§ 196,808 195,369 199,165
ADEZIBESL

ELEEBEEE (Comparative
Medicine)

*HRRROBERGAZIMETZCEHERN
BRPREAZE (Clinical Research) | <$8&BSFR®AZE (General Clinical Research Centers); O8ksT 514,459 515,004 542,563
ANDEZEESD

MRRGHEORR LTI DZIE
12772 (Research FRABENDSVHOHRI 77 ADXE
Infrastructure) BHRLHARENRETIMRI T ADZIE
MEHEhN\—FTIMRITINOZIR

306,214 306,294 305,443

a &t 1,232,048 1,230,407 1,260,116

(8 REELEEFHFZEF [National Center for Research Resources| D& FEABHIFEHRIZE DEIST - CRDSHYER

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—
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2.2 GirMAERELSREB@

BETIE, REMESENSEREHOTEEH S TV 5,

TREEE LT, TR ik [ LrmBRl et aig) THRREMAS® =
TR (NAFT 7 ) a U— AR 7o EORMREREBEOIEENE I .
[RAER G A DHESNLTVD,

2011 - Ok HEHE Tl BHEEINIER 23 2 (8 8600 AR v R, T MEi R 25t
EEINBT00 B R, BRBREEMIIESGEN 6400 AR K, ELAFRESED 112 2800 /7
Ny R, NAFT 7 a0 — YRS 9700 AR v Rt g Ic &+ o1 &
o TWAH,

oWz, XA Y'Y RS (77 A r—nong = RitE# ) [ 1TEm=
WHZERT) 72 E~DIENEEN D,

FENFIESHRIC K D BRI ONE 2, IRHICE LD TURLT,
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2.2.1 EEMRSZ

HETIL, HEFESHE (Research Councils UK) % R & 32 s 28 BB S C
W5,

THEPE LT, SMESENITET DWEEEE (ZoHn, fi sk s <oE ERE i 7
EoBSERY) I, R E F4 (LFCF ; Large Facilities Capital Fund,
2002 FEMNHEAN) | PHAEINTWD, LFCFIIE YR AA ) _X— a3 UHREE DT
LTHY., 12500 TR FULEOERKE 229 09888, £7213 T3 50i%Es
HEDEMTHERD 10%LL EZ 5D 20501088 ) DR &b, 1ER Y R EDPERER
BERFEE L TRESNTEY, UToOHMIZEHRSNS,

- RO R O EWN R OESMNC B T 2
- BEEOWIZR R OB, R L

WEESED . LFCF &4 23 2 9t B OB NAN I DWW T ~D B S 1T
2, JFATE LT, 17707 0 75t L 70 0P R 13, REFESEN e L-BUT
Dur— Ry 7OPIEEND | ZENEMFLS>TND,

SEWFTAHEIEL. 2001 4F, 2005 4F, 2008 4, 2010 412 “EEOHEEE R — K~ v
77 ERORLTEY mHin— K~ > 7 Th 5 [Large Facilities Roadmap 2010) Tif, [
#fiizk (Current Facilities) | & F &H#E (Renewals and Upgrades) | [##i51HE (Emerging
Facilities) | @ 3 (& (271 T, GFFT 53 DR Z LY EIF T\ D,

72— R~ v 7 2010 TiX, FREMEO=—XEFHHT H1EE L LT, LUFD 6 DOHhn
RXE ST,

- R, BFH. AiE0'E (Lifelong Health and Wellbeing)
- WEICRy T —27 Ik (Digital Economy)

- =ZRAF—{%fE (Energy)

- HERHIE O REARIE (Global Food Security)

- BibT HHEE TOL 4 - L0 (Global Uncertainties ; Security for All in A Changing
World)

- RE LI L7-ES L (Living with Environmental Change)
HEMNF ROV FE AR TR A XK 6 1[2F & TR LT, wiiitl (Delivery Plan

2011/12 - 2014/15) 1ZHE 21X, BFEHEffEek i, 2011 4 (2011 44 A 725 2012
F3HET) ORMEEGHIZ2/E 8600 HA Y REWTHEEE o> TWNE, ZOHIT,

CRDS-FY2011-CR-03 FRIATBOE AR AR RS MR Em > 42—
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LFCF (232 XA Y& N Ehis% (Diamond Light Source) | ~D XN & E D,

T B R E AR e ik 13, 2011 45 0 R HE R 12 5700 T AR > R &2 #&T D5t & 72
S>TW%, ZOHIZ, LFCFIZESL 77 A — A4 = FitRE B (High-End
Computing Terascale Resource) | ~DX4ENEG £15,

HRBR BT JE 5815, 2011 4F 2 O AR 12 6400 AN & R &4 T 2 5HH & 72 > T
W5, ZOHIZ, LFCFIZR S THEFAEMT « A B 23U — (Royal Research Ship
Discovery) | ~DXIENGEND,

REEHF TR, 2011 AR O SRR IS 143 2800 ARy REET LFIE L 7> T D,
ZoHIZ, LFCF2H-5< [ +Aw#it5tiT (Laboratory of Molecular Biology) | ~®™
IEPEEND,

NAFT 7 ) av—EYRFEaikix, 2011 4R O REAHIZ 9700 AR Y REET

HEtHE & 2o TS, ZoHic, LFCF IcE-3< TEfaAmrseiT (Institute of Animal
Health) | ~OXENEENS,

RKEOEG, v— N~y 7O THERMIEIME 2 LELEZEN LI BT, Zh
DACHES SRR DOSHARZAT VM A PR SN TN D, TDOTDIC, HEMTERHE
DIHLEIRE 2 KT LT D,

X%x6 EEMESEZOMRTEBREEFEHE

® B mLEE (BRAFAR)
201146/ 20124E 2013%EE 20145
FERmER DR 286.19 292.99 291.54 299.81
EFtEISERA O 154.82 149.81 150.23 150.74
KBERIGAER 13.50 20.00 23.20 22.50
I#MERERRSE 57.00 46.00 36.00 36.00
ERESERA O 0 0 0 0
KEMERIGEES 15.00 0 0 0
BERRREHRSE 64.00 40.00 36.00 24.00
EFtEISHERAOH#E 6.00 6.00 6.00 5.00
KEERIGAES 20.00 12.00 6.00 0
EFHMRaR 128.10 95.00 158.00 76.00
EFFEISERA O 21.00 20.00 20.00 21.00
KBERICAER 31.10 0 0 0
AT /09— EMHEERRE R 97.00 66.00 59.00 59.00
EFFEISHERA O 1.00 1.00 1.00 1.00
KEERIGAES 30.00 7.00 0 0

(H8) BFE LR Delivery Plan 2011/2012 — 2014/2015]

2011/2012 —2014/2015] DABHIFIRICEDIEIST - CRDSHMERL

ESRRAA/R—L 3 5 REHE TAllocation of Science and Research Funding

CRDS-FY2011-CR-03
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2.3 FGirAERSZKDERMEIM

R Tk, SEIC X 28 E 10z, FRMNEE S L CoRBEENER SN TW5,

T IR A5 (2007 HEE~ 2013 AAE) L LC, 18fF 5000 Fr—nu &8z 5
HALOFHEIKET, BB G L LB E21TH 2 E0NRE SN, [BATOeuihf
TR NIERT A2 L] RO TiFE 2 2 2 =T 4 23R A e 72 Sms 2 8+ 5 =
Ll XA ET D,

B— ORI OF NGOV TE, TRRNEE O euifse ik 2 x>y v —27 LT
—{RHTERHI OS] 2 TR E L@ frbn s, DEROXERNEZE DD
L. RDE AT D,

- RIE T a2 MR, R 6200 S o—n

- BERR&HERE 2 70 Y 27 M AERR, B4 1600 T —n

- BRI & Mkl ;7T 7 ey 7 M AR, HIE%EIL 5600 T o—u

- TH&TRNLF— ;10 =7 AR, T 7700 T —n

BB HEREE 12 7 u Y2 7 FEBRIR, 11 e Y= b ~OKAEEEIE 7000 F—
7 (1 7eY=r FOZRFITAR S THRN)

- TIATHA TR 16T Ty BEAR, HEFEIT 118 2300 H—n
ZOWN, I% s XX —0H T, Fii7aeyaZ "M ERNEDLN TS,

— N = oL X —JR O BF 5L H# (DERRI ; Distributed Energy Resources Research
Infrastructure) ; SCHEREIL 514 = —nr, HIIE 4 4, 11 » ERASM

-¥E B OFR R R RE = X L X — @ fiF 98 & % (MaRINET ; Marine Renewables
Infrastructure Network for Emerging Energy Technologies) ; 42413 900 H—~—11
HMX 49, 12 »ERSIN (77 Vv EET)

- KB wh 0 BF ¢ 55 4% (SOPHIA ; Photovoltaic European Research Infrastructure) ;
SCRFIL 900 H—w . HARIT 4 45 10 - BB

- LA KBS = % L X — O HfF 98 L% (SFERA ; Solar Facilities for the European
Research Area) ; SCHEBHIT 740 T—n . WIRNZ 44E, 7 » ERZ2N

TATH AT AGETIL, TRt my =2 MR EREDLNATND,

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—
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- EEAEMFEONMR (BioNMR ; NMR for Structural Biology) ; S 4Z4H1% 8900 5 =~
—u, WX 4FM, 14 7 EnS

- A W & IR O BF 78 JL % (EMbaRC ; European Consortium of Microbial Resource
Centres) ; SCHEAHIZ 419 T —r . HIMIE 34, 7 » EAZM

- EEHE oM (EUPRIM-NET 1 ; European Primate Network: Advancing 3Rs
and International Standards in Biological and Biomedical Research) ; #Z%H% 700

Ja—u WX 44, 6 »ERSIN

Z D T, F O EAE ORE(HIZ OV T, TERINBFFE SRS 7 +— T A &
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R TGEO TRENZ VX —G S 27 A2k L, D ORRFBAEEERT
% (reduced environmental impacts of energy production and use) 7= DFRE | & M5,

3) BARRYIZIE. 2002 4F 10 A, 2003 4 1 AICBIE L7 2 BICES U —27 v a v 7 (K,
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properties)
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nanoscale to create new technologies with capabilities rivaling those of living things)

- BRI LFER e, B FICBW T, WZEfi L, £ L THIE S 572 (How

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

equilibrium)

7) M T, Ko x A XF—RFPHMEZESICRT S I"TRROBTE” SR
(Subcommittee on Facing Our Energy Challenges in A New Era of Science) | 73, kK
ENHET & T— % TH#EFES (Control Science) DOFfHL| LW\WHEY 3 D
(ZHEHE TRSROZE LT RV X —REDO - DFF: (New Science for A Secure and
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- bbb, T2 X =IO ME T OFHGEWEES ) 267267 [REFOR
FIRE R NF—Dfiti ) &t - fliHT 5 2 L 2 AEEIC T D,

- TOEDIC, TRODEELATIVWEELMESHT., WbWwd “FEMBFAFEOURME" %
< 72w OFERY] R THOMEMILICRERSND AR L AT v TROMEMESL) Lo
FIELEE L2 L, ThETO 2T 5MEEZMAENICELL TN T 7 —
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Tu—F | ~LEHREN D,
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) &b Llc, ERRICORN D 15 SDORFFEREE 2458 L, [HIEEZOR] &
IFTE Y arEE LD TND, TOHT, SRR EEN R T RBIOEEMZ, L
TOETRLT,
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A dedicated and sustained effort to invent and disseminate novel and sophisticated
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instruments forms the experimental underpinning of the Grand Challenges
described in this report.

2) 5 OORFEFEA~DHIIZISNT, TRFE—2) 1577 [EEEHEE AT
wEZ RIS, ZOOMREBEOERZ®mD L 2 L3, EHERERE D FEH 5
& AT 2 Hof L CREHD o
The existing x-ray, neutron, computing, and nanoscience facilities supported by
BES will play a major role in Grand Challenge Science, and it will be important to
ask each facility to describe how their facility can most effectively respond to the
challenges.

EHIT, 2008 FEHFED [ REOLE LD RIVX—REDZDORS) Tk, WFEik
BENHIHE PO EEY — LA 2 LA LTV A,

1) =F—BIROHEICIL, BEE» OB R 2 BEE TE DRIy — D
P70 (Y IESTiE T 2 Hof U TRl o
The physical and chemical phenomena that capture, store and release energy
take place at the nanoscale, often involving subtle changes in single electrons or
atoms, on timescales faster than we can now resolve. Penetrating the secrets of
energy transformation between light, chemical bonds, and electrons requires new
observational tools capable of probing the still-hidden realms of the ultrasmall
and ultrafast. Observing the dynamics of energy flow in electronic and molecular

systems at these resolutions is necessary if we are to learn to control their behavior.

2) RKOLE LTIz —REOFETUIT, BEEN MM ZE L2 I T 5
—IVNLENT T2 D (RS BESCE P 2 B L TR o
These advances-high-performance materials enabling precise control of chemical
change, characterization tools probing the ultrafast and the ultrasmall, and new
understanding based on advanced theory and simulation -are the agents for moving
beyond incremental improvements and creating a truly secure and sustainable
energy future.

3) HEBFEOY — NV EERTHZ EN, KEOZ XL —HKEIR L, RO RV
X —i CORFESIEIFIT O > T GEY ST 2 Hof L Cadik) o
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A national initiative to apply the methods and tools of control science to complex
materials and chemical processes will not only reduce and potentially eliminate
our dependence on foreign energy, it will also establish our leadership position in
next-generation energy technology and reap the economic benefits of supplying this
technology to an energy-hungry world.

ZO kT, 2010 4F 8 T, Az x X —RFBMEERIIRT D "mr X —F
W oOREE” 43R4 (Subcommittee on Science for Energy Technology) | 73, [ JEHE#F 4T
LHEELZEODT D kX —F% (Science for Energy Technology: Strengthening the
Link between Basic Research and Industry) | #%# L7,

ApEETH ., T L EEL O B U TRmMRER S IRY EF o TEkY .,
BrE—AF ) 77 R EOEEENRHINTWD,

INHLOEEERETDHE, RKEPKRROLE Lic 2/ F—IrfEALFZHT 572012,
B AT ) TR EOSIIS B ATER LN s, T —r A ) _X— 3 VDR
) & 72 DHIEREOF L E X > TV AR E O ER - TL 5,
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V3T OMFFEITIA” IZBET S BETNE DS R S o
+ Basic Research Needs To Assure A Secure Energy Future
http://science.energy.gov/~/media/bes/pdf/reports/files/sef_rpt.pdf

V “10 OEFHFETEET L& T8 ORMENIIEEE” 1T T D MBI R S i
+ Basic Research Needs for the Hydrogen Economy
http://science.energy.gov/~/media/bes/pdf/reports/files/nhe_rpt.pdf

- Basic Research Needs for Solar Energy Utilization
http://science.energy.gov/~/media/bes/pdf/reports/files/seu_rpt.pdf

+ Basic Research Needs for Superconductivity
http://science.energy.gov/~/media/bes/pdf/reports/files/sc_rpt.pdf

+ Basic Research Needs for Solid-State Lighting
http://science.energy.gov/~/media/bes/pdf/reports/files/ssl_rpt.pdf

+ Basic Research Needs for Advanced Nuclear Energy Systems
http://science.energy.gov/~/media/bes/pdf/reports/files/anes_rpt.pdf

+ Basic Research Needs for Clean and Efficient Combustion of 21st Century
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Transportation Fuels
http://science.energy.gov/~/media/bes/pdf/reports/files/ctf_rpt.pdf

+ Basic Research Needs for Geosciences : Facilitating 21st Century Energy Systems

http://science.energy.gov/~/media/bes/pdf/reports/files/geo_rpt.pdf

+ Basic Research Needs for Electrical Energy Storage

http://science.energy.gov/~/media/bes/pdf/reports/files/ees_rpt.pdf

+ Basic Research Needs for Materials under Extreme Environments

http://science.energy.gov/~/media/bes/pdf/reports/files/muee_rpt.pdf

* Basic Research Needs : Catalysis for Energy

http://science.energy.gov/~/media/bes/pdf/reports/files/cat_rpt.pdf

V OBk & 5 SORIEREE” ICBT A METNAN LI S o g

Directing Matter and Energy : Five Challenges for Science and The Imagination

http://science.energy.gov/~/media/bes/pdf/reports/files/gc_rpt.pdf

VRO BT (2B D AT A DS REH S AT

New Science for A Secure and Sustainable Energy Future
http://science.energy.gov/~/media/bes/pdf/reports/files/nsssef_rpt.pdf

VBRSO BEEM” (BT D MR A AN RLE S VT s

Directing Matter and Energy : Five Challenges for Science and The Imagination

http://science.energy.gov/~/media/bes/pdf/reports/files/gc_rpt.pdf

+ New Science for A Secure and Sustainable Energy Future

http:/science.energy.gov/~/media/bes/pdf/reports/files/nsssef_rpt.pdf

+ Science for Energy Technology: Strengthening the Link between Basic Research

and Industry
http://science.energy.gov/~/media/bes/pdf/reports/files/setf_rpt.pdf

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=
eI ERET ) — A/ N—3>

b) FFaHET HEHEA
BIAECHHA LN E, NEI12ICEF LD TORLE, KENRT TV A 2R L-T ke
ALEHHYDH L ROX DT D,

1) HE—12, B [“REOLRE LT RUX—(RE" LW H128E) 248177 EC.
PR DT D BEg I & 137 DAFE S R L T\ 5,

2) BT, HoR L7z 37T OfFZE NIk T D 110 O E SAFEEE ] 2% L. 2 b
OfESIZ BT, B fHTe & (78 OEEEZeRE) ZHFhH L T\ 5B,

3) HAT, M L7 78 ORISR A 1S T AT, BT x (5 ORI &
HELTW5,

4) FOET, 5 5ORFEFEHA~OPIICHB T, BT —L4A, T /577, EiEtEgk
Eo THimhFse st | NWEE2ZE 2R3 2 RLTWND,

5) Iz, ZNHOWMYMHAERAETHET, BIaT & I— 1% [HIEE %05
WO TR Ya L LTERLTVWS,

6) IHIT, ZOREREABME L T Y — b LT, Heimifseiig) RNumEe s
ZEERLTND,

KEDOBA, W EBURY A FOMITNE 1600 4 82 DA A 5 L, Jeimirse
HBATER L V= A ) RXR=va DI AE2FE LD TNWD, TOLET, v F U A
EHEET DA L L COCKEZ R AT BN (23X —T a7 4 T ¥ —) =
FNX—FERIEEER ] KON [ZRf X —o ) R_R— g e T LW 3 ODMEA
=T FTHENE B, [Hax DA =T FTONEIT. ROXHITh>TNWA5D,

B—DT RNV —T 0T ¢ T ¥ — 3 5E 2 X1 DA C. ISR
IR E LTV, 2009 4F12 46 O U ¥ —DRE S, 205 QRS TH 700 4 D v
=T R &K 1100 44 O FIFFECEINE MEE L TV D,

5O VX — @SS R XS AR D T2 O DR AT, ST SR &
LTV, PEERTIHED T Z EREET, VAZITEWRRE RIS ND
WHFE~DE B AEAT 9, 2010 FFEERF R TT CTIZ SEIOAFERFEfM S, 11T DT ey =
7 EREIRSINLTN D,

BoDTZ T —A ) _X—=g v T, EREEISHOmE 2535, T2 T
FERERFZE P S AR ZEIC N 2. PEEARIC LB 72 TR & TH/N— LI —HEDOIEE M T i
5o 8 ODNTRIRPEEINTEY, ZNETIZ RAHFOET IV VRNV I 2 b—
a v DRGSO OBREVER ] TNV —@hRENT 4 7 T —~ LT HNT
RN STV D,

A =T F T O E, WIHURRIZE LD TRLTZ,

CRDS-FY2011-CR-03 FRIATBOE AR AR RS MR Em > 42—

FBEI e I



G-TeC HR&EE
FimMiRERET ) A/ X—=23>

M&12 RKEIRXLF—ED T4/ RX=23>DIF)F" 2@ELA-T70€A

[r“5E3E®§Ebt:1$)b¥—ﬁll"tb‘5#i%’!%J ] (

THN¥—BOWE, BHERSE (~2007) |
I v
[ IXNF-EOGR/BHAZEEF (20015F~) ] Ml e | ARTRNOERM
I
[ IXNF¥F—EDT—9as7 (~20035F) ] s I
v BRMEHE AL TRRTRE5OOHFHE ]
RERROLHIC | BIETXEITOMRAR | '
[ ] [ zwax—sonm mmsass (~20082) |
' v
[ zxvs—womm mmsass (~2003e) | R ]
v 1T

HEREAOKBEH &7 I HBFEOWMR ]

I
IHNE—BOIDOMRI=FFF7 (20008~) |

v
[ MR 2FALE TT)—1/R—2a ) ]

[ RS ANSWHLA T 100R ATHEHRE ]

|
( TRNF—BEOT— 397 (~20074F) ] ) [

[ EREET IMUEE~E78NEBATE ]

|
(H#) KEIRLF—EDOEEARBREFICEDEIST - CRDSHER

CRDS-FY2011-CR-03 IRITATBUE ARHEE MRS Rt 2 —



G-TeC &=
eI ERET ) — A/ N—3>

- IXNF=TOVTATHRREEZ—
BN, 3 ODWTEA =T F 7 OMNEMNT KK 131K LDz, FEElikd 5 L,
ROEHITEHTE D,

- ERG L LT, =X F—T a7 4 TR & =0 THERE), =30 — @50t
geatE RS ISR, =3 VF—o J_X—= gy« T3 TERENSIEAET) 2027
\_—L/Tl/\éo

- MIRREFEIL. 2RV —T 0 T 4 THFEt ¥ — & =X —E SR B T5
BHE WS, TR —A I R_R—= g« AT THHENE - LS OB
IR E SN TV D,

- WFZERENY, =3 VX —Ta T 4o TR X —0 [ Ry NU—Z8| = Rx)L¥—
A ) R—=gy e NI [T — e T —T78 L L TOMKEERS TS,

ZOHN, =TRxNVFX—T7urT 4 Tt % — (EFRC ; Energy Frontier Research
Centers) 13 KEWNIZ 46 ORISR 2T H L DT, ZNHIIZx L, 54EMTTE
7700 77 RAVOBEENE L NS, Mbar LI ba~0liE ) KON XL X—D7 ) —
Al BRTEBEMIEEZITY ZENENTH Y, ICHFRIIGE LTy, 207
(2, R s & LT-ARgeiRl 2 fiTe, KREFA - FEEENS 2/ 7700 T RVERY L,
FROIIEFE TR TCFELYT IR E > TND,

BIRSNT- 46 B X —DONRE LD & RF¥HN 31, =% /vX—48 OELHFEHT
25 12 ¥4B8. FEEFRAARDS 2 #EB, OIS 1 L 7> T\ 5, BT HIF50H%
Baaos s, ZEEEIL 110 L EIZE#ET S, KXy NU—=2ZOTF T, K700 4D =7
e &5 1100 4 OFEFEHE (KA K7 KFFEAERE) O KEED—K L0 |
TRV — o B O SRR ST 2 R LT D,

M2 14-1 ~X% 14-8 12, B ¥ —mD [HEEMRRE GE=RS, #EERKR) | 1Y —4—)
(5 R OE &I AEE] THFZEE ] 2 - EICE LD TURLE, lx D' ¥ —NEE OB
LT 22 LT, 2KkE DI NN—FT VX =D~ Kty FU— 7 EEINT
WHIRMD R TE 5 (X% 15),

ER T —~% 7D L, [REEM - EEM) OFE TR, 2 —F L RESC=2—a—7
INNLRZFA h—=T Ny 7Kz, BE»SERIAL= L7 R v r « ZTa—s L)
—FORBENFIREIN TN D,

(N F~2 ] ICEATHIMHELEHEAOND, BlzIE, BiE T8 Y OIE%E Y
— 95 RV RE U7 — 2R e o 2 — Tl BESC T &2 650 T—
FNX—UROEMEY D EENZ 10 LT 5 72O ORERE | SHfZES T\ 5,

T, TV A N URPBIIMOBEE By | TR0 T O IEL TR BRE 2 x5 &
LToRBEET V] ORFZEICER Y #HA TV 5D,

S B2, FENEFARRET RV —FZEETIL, KGR /L X — 5 B 2 35 5720 0
HERFE L LT, RO B2 AT 2B 2 E H3, Wb d “BPEBEFRE O
M 2R < 7o OFHERT) 25 L TV 5,

CRDS-FY2011-CR-03 FRIATBOE AR AR RS MR Em > 42—

FBEI e I



G-TeC &=
SEMEERET ) — A/ N= 3>

42

BRE LT, ZLOWEPRIFNT L—7 AN —2 b THRELT /77 &
Y EFTWL AR Shd,

HM%£13 KEIRILF—EHD “SOOMERAZ_T7FT" OMERT

4000

3000

i
3
o
AN
2
7
IR 20007 OEMMEEMWILTS TRNEF—TOLFPHELL 22—, £WLT>
g [IXNF-EEHEHERS . BEBH)SEHEFT—SEETHN—F5 [ TRINF¥—
GGH AIN=232INT | BINGVARLKEE
i
BR 1000
E
IXNF—RERARHERS
I*Jb#—?lzll’szl:vﬁrc?)ﬂﬂt’/ﬁ— (ARPA—E)
0
e HEe7x—X wH

fitiE TARESOME ). HWEE THR7I—X ) &L RETRNF—-EHBITFLIDOMRI=7F7 ORRERL L.
IFNF-T7O0T1THFR L 232 R465FRICHBENTSY. SEMOHRREBEELT7R7700ARIVHFEEN TS,

IRF—A/N—2a2  NTIEBDODNT LR ETIENRHENTEY, ETEMENALIZE. SEROMRIGEREG
10@RNVRBEELDZIEARAENS,

(HA) KEIRLX—EOREARFBEREICEDEIST - CRDSHMERK

CRDS-FY2011-CR-03 MIATBOR AR AR MR RS MERAERE > 42—



G-TeC &=

>
43

FimMiRERE) )/ X—23

PR K 42K

WA SQYO + LSM RCFT) [spiemy sOHAT 9y dYL Jo sesdouhs | BE—LA(LTERK (FH)

EY1U—T
Yaory DiSMajoISEM EX ) 123U8Q) (HISNY) Yoseasay ASioug
00°000'6 EXEYTLY— 8
AHHORHY S FH S EB23Ey | 00 ooy EXEUA NG 18I0 UIB}SOMLION-BUUORY
WM TEX AL L
15 2 EYXTWMAETK e
t == | 000'000'028 J08Un7 Xa|y EXA—F¥CAEY = o usiseQ 9SJ9AU[ 40y JBJURD | [
= SxE 2 ¥ TF— X1 L TEY — X1k THH[ oy
HOR=LY L EE AR —F 1L TEHY Y Y TOY—r f—F UL TERFEHTE
FEACNCIN Y B LGV Bunus
i S -
w v S _ | 000°006°Z1$ smydeq |elueq EYYAS EY LA (LB | 91815 pijog pue uoisieAuo] ASJsug | g
O /HHEYENHEO—FIU L TEY =Xy Je|0g 404 s|eliaje| SuiSiowg
EXAHYAE
T HIDEN — LY ORI OBHEONER 00000061 s1amog utjop [L—NGEHELLZUFLNY N — suoneoljddy Aousiolys ¢
IGENY HBYE " HEO—FUNLTEYY WHYWTEYILCLYO NG AHEX LT A84au37 Joj S|eLISIB)\ UO J9jusn)
W —F LT FEHTE
XYY A—LEXY LUK aumden
@LOBY-WLOY R&Mﬂﬂﬁb@“m%% 000'006'1 1§ sHiezo EXY LAY MYl | uogie) pue ‘9Feiorg Uononpoid |
%ﬁ*Hwa%@eWmel%Q*MQK SPAPIA EX AAALAGY—) | AAfOEXL=UECNY AB1ou3 Jejog oy SeUMOBYOLY
A == - == ) = WY — NS THEHFETE |elisle |\ po|quIessSy Al1e|nos|o
= 01SI9AU0Y A543
A LIS 2 UL OB} —FLTEY | 0000006!$ Jeremyy Adey ahaalla EXYHTL=UECNY uoIsIsAU0G Adteug e
WY TE—14—\ Y <1—d Ul SUOOBIS] [ElI9FBN-IYSIT
WEHTEL LG
WHONVEEO—X Suonsuuy WM —F TR FETE (W3SH:SIO)
= == WTC
o= w s, | 000°000G1S (M~ z0) EXAN7%0 EXALANL s|eliale|\ 01199|]—Je|0S PUGAH | 2
S TGN R AACN NS — B8N EY YL :00UBI0G 20BLIAIU] 40} JBJUSD)
EXHTLL—ER
" . B i uonoNpo.d [an4
WO E B ENOIEIY | 00002071$ IsnY suaneQg N EYTMAFANL Jejog paJidsul-olg 4oy 493us) Y43 g
BUESE B EMEE (FNGTCDL)
EHAEH —5&—f °N
ez e ! BHPH T

HEMEO [ 523X AL )V LAOL—FALET | B—FALTEX

-V | R

WIATBUE AR AR EEAE MR 24—

CRDS-FY2011-CR-03



G-TeC &=

FimMiRERET ) A/ X—=23>

44

A A)\¢ SAYO » LSP RCFT) Ispiemy sOH4T 9 9Y] Jo sesdouAs | BE— 1AL TE¥K (FH)

(B¥)EXIN—ICT4

(E¥)E¥—LEYLs

EX LN

A N NEXXLZUFCNYL

B ORLY S HH U RH Y g | Coae WERTEL L h # soneo
TH(E P TE2 RV R HCEIY | 26566661 d3EHI 7T £~ Y vl
Haqoy Y I AR EY 474G | Yodeasay euusiuy onayjuAsoloyd
WEwTEcAG—k | AR
EXTWLcay—r
WEHTEYFCLYO
— L A EHE G Y —F LA
A —L £ - usaun - (NDD3S) sleusiep xa|dwoy
OR=LY LB ERE 2N —F 1L TEY 000005618 Je19d N LRSS CE ul uoIsJeAu0Q) ASJeu] Jejog el
BEMEROL)INTYEH "B
BAaELE [lessny EXTWLZN G ASasug Jejog Sunseniey
‘000" =Y ) —
QVHIITLY A E O BEOIGHKE Y 000000'91§ sewoy | Y L—\163 FHNOR—TLA2 104 s|eliale| paseg—JowAjog ¢l
HEH—F UL TEERFETE
HHORFOEIHO—F& - WEMTEACGAL
0000006} opjeg o4eN EXHRTALC—TLLGE SOIUO}IOXT J0) Jajua)) | ||
TREONY "HHOVERO—FNLTEY $ =Y A/ EY 3 £
- o WYWMTEGAG—k (43LN3D
ORI L BT SE 2N HEY | 000005L1$ usyg 3uen EXHTALD—TLLE 03LES) 483UBY UOISIBAUOD | (1
GRALAYL Y A3Jsu3] |ewisyl-Je|0S 9181S-pIoS
(WV4L1ID) s|eusiepy
O BEN BISMOGAZID EY =y —\s
. e . _ | 000'000°61$ EXY LY TIlY—/ | endepy pue wnugiinb3-woid—ieq | 6
HAOENFER GHO—FLTEY eooved EXALAT ul Sululed] pajesgaju] 404 49U
BEETH EHEE EHEE (FHLTAOL)
BN —&— ©°N
i Ol S ! BHTH P

HEMEO [ 523X AL )V LAOL—FALET | B—FALTEX

c—Vv | 2K

FRIATBUE AR AR RS MR EE > 42—

CRDS-FY2011-CR-03



G-TeC &=

45

FimMiRERET ) A/ X—=23>

PR K 42K

WA SQYO + LSM RCFT) [spsemy sOHAT 9p YL 40 sesdouhs | BE— AL TER¥ (FH)

QLA =Y TMG—E—T =

EXL-UNEC( LR

EX LNy

uonezi|inn aAneAsq

%E@hﬁmﬂu_@m%ﬂmw&@m AR 000'00S'L1$ SOUOFIA EXLAES EY LTLL L | ssewolg doy saigojouyos | onAlele] | 6l
2ATEFT ORI NX BESZNOIGL2 L)\ solsiuolq TR TLre SAREAOUL] JO UBISEQ [eUONEY
EXYRT L=k
EY I\r—(i
(1S9)
S92IA9(] pue s|elioley ASiou]
S OB ML — XL TEBCHBEEY | 00000061$ eiequeg |ned WHEATELI LR | HAELL—KEXLAFL Ul saoepequ] 3 Jojsue] pue | O
uonjeJedag agJey) Sulpueisispun
GANNGATAUE YT
WHRTE LG L |ospuoD
HHE RO W= L HHTE) - Aejpie - -
R TERIHENYD SRR £ | OO0 sower NM«HHR FHLAOE | 2AS @_3M_H_ﬁwm_ﬁo_w%_m £
EY LS
EYJcoe
HEYXMEJcoo
=YY )L
solsAydojoyd
T ORI L HITEZIZERICEIY | 00000061$ Aowly J030IA AN —LEX LUK WP TEYILLYO Je[og peSUEAY 10} 101U8D U] 91
EXAfayy—rs
EY LS
HEH—X UL TEBFHTE
EXTW)eay—r
T — 000006'C 1§ 49AsN EXNCA G L)y —r xaranr solejjoroloyd ol
L ORGP IEEE X VIR IHCEY sewoyl EY ,N0C | vAEEYL)enyr—s uoneJauay IXoN pue s|an Jejog
=X LT L
BUESE B S E EWMEE (FNGTCOL) )
ElEl owzs | 50 BHTH % 7 N

HEMEO [ 523X AL )V LAOL—FALET | B—FALTEX

€E—v | 2K

WIATBUE AR AR EEAE MR 24—

CRDS-FY2011-CR-03



G-TeC &=

FimMiRERET ) A/ X—=23>

46

WJ\¢ SAYOD - 1Sr RCF | [splemy sOYAT 91 9y Jo sesdouhAs| B— (L TE¥ (3H)

HH SR OF

Aunosg

ubwoI oz yRUsHoEgpE= | 70 e HEMBELILAR | B HRHLAFL | 51003 ooopmsans jo siouory |
(—TQA/) EXMHEH T/
Wy (G—2"L) HEXTEZNLYLT L % saigojouyos |
7 Ly—
- a ey | 000°00001$ Hws puaieg HWYNA HOEXL=UFCNL _ AS4su7 ues|) 031 BAS|RY | GZ
YN ERZ2 WO TY - B OEY Y WOV Y AL NG—NENL=AFKCNE suoijeJedag ser) Joj 483U
WEMTE—14—\/ X 1—0O
Yy A—LEX L-AFCAY
- e — (A oleedsd EYRHTACGTLLA2 e 209 15009
BESHOR=LOEIhHOEM T | 000000028 bleuoq WEMTEA G —F | WTE—AG—\ Y~ A—m 1o [0u0D eeosouey 03 se1ueg | 7
WHEMTELIN/ (X <1—d
- Tk 14 o an0.3s0) EXHTL=G—N o . uonew.o pue
BEHYFOR-L Y LBWITE Y2 Y 2K )\ | 000000128 |siueq EXTWL)cayy—r ¥R L=V A5 24N30N.13S 250|N||900USIT 404 J8JUBD ge
EXTWALAT
WLk ) = 14 — KA swe3sA
Wm&.ﬂ.*&@g k@lpnﬂ ooo.ooo.m—w o\_>aw peyony _i_uhAl\ D % pu.n*m.ﬂ. w S 72
BHZEAFBFOFEUHINEOEL—F1 LT YUY NN EY(—YXS | BUHYL—FCALINLS S|anjolg paoueApY Jo4 Jejua)
=YYk
HEHTEXAE L (019€0)
Y3O0L0R=LS 6% TET) o uuepop
g - N . 000000'0Z$ IHEH— 1L TERDFEHTE &Y —T_Ly/ | s|enjoig 03 ssewolg jo UOISIeAUOD | |
HWESANPIZLRHY " —FULTRY2 L)\ usaunep S L onAIE1EG 19541 404 19190
HEEANORQ=L |leysJep ANV LETA AR L (LOVI) suonew.iojsued] |edlwayy
o | 00000061 EY—T LV W T EX AL . . 0z
TE= kv EEYBRY 2 LN\ E Jaydoisuyn = 0 = - s U801 WOy 40} 9IMNSU]
LW BESA L2 LV E Y I EYTlr—r
BUESE B S E MR (FNGTCOL)
E R —&—( . 'ON
s oW s i BHTH T
HEMEO [ — 523X ML )V LAOL—FAET | B—FALTEX V-1 | ZE

FRIATBUE AR AR RS MR EE > 42—

CRDS-FY2011-CR-03



G-TeC &=

47

FimMiRERET ) A/ X—=23>

PR K 42K

A A)\¢ SAYO - LSM RCF =) [splemy sQH4T 9p 9y Jo sesdouAs | BE— AL TE¥ (HH)

AUM\_%M_V
g — ~ e v —_ N
- - > @E@Mmmﬁ: Fre 000°000°G1$ 3 N HEMTER T 0 S —XF sk — 77 L | SHUSWUOIAUT SWa.AXT Ul Yolessay | g¢
TYUBE IR Y MO~ N FLY O TN L H uemy|-oH EYE¥0C 6 Jenuol A34aug Joy Jajuen
(G—2 L) EXHTLHG—2 L
_ —— . o 2uig 714 W TH LY A—kCrEY uoisiaAuo) A3isug jualoiy] e
BN — LY /£ QLI B —X 1L TES | 000000028 1ud z¥ 2 ENa , 1oy SumonASOUEN U0 JoWSH
Wi —x¥r—0r
WY TELIEN/(Y<1—O
EX WALy —r
YW—NG—\NEX L=UF¥LS
_ e @ | 000001 Peors e wwmmmacni—g | wien mmonns u somsed | o
ZEZWUYOHTS O FEBMLOFT wieoEN EX TR\ E 30840 404 JOJUSD JB1UOI ASJBUT
=X )ik
EY—2%L
=X} r0) sooelI9)U] JO
W= 000'000'61$ PEEEN WP TELEN (X 1—DO WY TTEYIL LY O | USisaQ 3(e0S OlWoly BIA S|eLRle) | 67
o 0 LB 8 Gl [l = 7l o ey A M S donty = . . . B
O OB LM MBI M XY O F T [2ByoIN YT ACATLhe JUBI9[0, UBWUOIAUS SWOIKT
WEHTEL L4
A — LY WEHTE—N (LN &
g 000°005°8}$ suing Joyed | WEMTENYTLY—/GArCAN EX T LA~/ S9pIUNOY JO BOUBIOS S[eLRIE | 87
QERITL4L LY A—FX1LT% )
(F2BRATLLLOHEYT FULTH WY AL L= EC (L
EXAUAE
WEHRTECAG—F
EXAAAEY VG
EXTWAZAL
N LG LT Jon Jesjony
o 000'000°01$ JloMm 491010 EY 5 noc WM TEN K ) L Lz
CI¥EEET Y Z|EELHY CHYE Ot Y% * 4O 80UBI0G S[BLI}B|\ 404 J23UBD)
GENM LETIEELIME - CHE ORI YT COtY—r
EXTWENOC
HYXMEJcoo
BUETE B EE MR (FNGTCOL)
Er e —&—I . R\
i O w0 HHEH AL

HEMEO [ 523X AL )V LAOL—FALET | B—FALTEX

S—v | 2K

WIATBUE AR AR EEAE MR 24—

CRDS-FY2011-CR-03



G-TeC &=

FimMiRERET ) A/ X—=23>

48

WG SAYOD - LSP RCF 2| [splemy sOYAT b 9y Jo sesdouAs| B— AL TE¥ (3H)

A LTI Okl B T3 £ [l B3R 2

000000'0Z$

MmeT] 3unyp

EHXYJ—F¥CKY

WEHTELI LA

EXLTURCNLE

EXELES

EYR/TIACG—TLLH2

EXN¥«—C

EY A (AEYTLY—4

=X YN L

90UBI0g UONSNQUIOY 10}

193U Youessay Januol ASisug

L€

RO LBTEZISE2YE

0000052 }$

lI940N pjeuocq

WEMTEGAG—F

EXTWAITG

YNNG HOEXL-AUKCNY

EY YA

EXTWLIN K

EXY Y TLY—r

EX WAL

uolsiaAu0) ASieug o1e1g

pljog Joj} s|euaje|y Aleuonnjonsy

9¢€

HEOE
HRFH ORI WL TES

0000001 }$

Holgny Asen

WEWTEYIL LY

WHEHTEL LA

PN —LELLZAFC(Y

=EXNU—T

=X 00

EXJ7E—N¥

a8e10)g ASJoug [eoLos|g
10} $84N3ONJISOUBN [BUOIOUNIYNIA

uoIs|oa.id JO 90UaI0g

Ge

N—(E OB 25 H Y

000'005'21$

ReAidg sawep

(¥R £EX¥AANT

EX TN LN

EYRT LG

EXLANLReL

EYHTLE—ER

EXALTG

=¥ 00

EY WSV Y A+L

WEMTECAG—F

EYA—ITL

EXTWA LGS

sa|dioulid 1S4 Wwouy sisAjeren
aAnoay ] Sulp|ing :s|eusjepy
JO SISBYIUAS [9AT]-0IWOTY

pue sisAjeje) jeuoneindwo)

¥e

W EYEBEORY OB —F1 L TER

000°000'6}$

Aeaoyoey |
[98YdIN

WA= AAGLN—LEX ) 1)

EXY Y TLYL—r

WEBTEXEL

sooepI9U] paJojie] :95el0lg

A8Jsu7 |e01I308|] 404 J2JUBD

€€

BEESE
OEFS

—5—

EREHE

EREE

B

(FH4TcnL)
FE T

“oN

HERRO [ - XML ) LAOL—FAULT | B—FAULTEX 99—V | 2R

FRIATBUE AR AR RS MR EE > 42—

CRDS-FY2011-CR-03



G-TeC &=

>
49

FimMiRERE) )/ X—23

PR K 42K

M A)\¢ SQUO + LSM RCFT) [spiemy sOHAT 9y YL Jo sesdouhs | BE—LA(LTERK (H)

=Y N0
WEHRTEALNGAL
WEBTEXAEL
; S Y (8 1000° EY YAE "Grac= (OSIOON) 493ua) 9581015
BYYEQUETINEHEOWES | 000000L$ Aaug ae| T E =0 | Y &Y WG —E—T= ARieug eonueys) werseoyyoy | o
EYRTAM—TLAL2
HANATY A AEXYX TN G—E—T=
EYY—[(NE
WY TE—14—\ 1Y <1—O N
W L— - JIYo1enojog - ) £—HNN ASJ4auU3g SAIRRAOUU] JOJ S[ELISIEI\
NS THAUEPH2HE—OC I HERY 10000051 § 114o31Y EXA—F¥LAEY | —O44GANNG1TUCL D pue euswouayd Hodsued | \
=X1U—T ‘sISA|e3e00.4309|g 404 J33USD
(4 90 2 DD BB euniqy a5eJ01g pue
AP0 HEEY WRE R | o sor00y HEBRE—Nemy e e CH_HMMMH_HHMNMHMM "
MBS EEE | 000005728 | sweq snuees T | WTERCv L e | e
G LY CLRAZAYL LA C
[N TL—OEX LA T L4 2
EXEYLTOYL—r
- - . suoliug =XY1A—T e 20UBI0g
FHAORHOWEIHE | 000000818 Ausp WERTEYIFLLYO HEUTELI LA 8unysI 93e1g ploS 404 Y43 8
EXHTLoAFKCNY
EYCAE(—T=
EXYRHTI—C371
A BUEETE p— B EMEE AWI_O:H:,,\,,DND oN
OEES BIE B Z B

HEREO [ - A3EML S LAOL—FULYT | B—FAULTENX L—V | ZE

WIATBUE AR AR EEAE MR 24—

CRDS-FY2011-CR-03



G-TeC &=

FimMiRERET ) A/ X—=23>

50

W A)\¢ SAYO - LSM RCF =) [splemy sQHAT 9y 9y Jo sesdouAs | BE— AL TER¥ (#H)

Ly
NEFPZEO—FIULTEE}—FULTEY

000°005'22$

joo|ing SO

EX L =k 0

EXTW LN AR

(W72 0) FEXANRAL

HIEHTT

ENYTLY—r4abCiye

sIsA|e1e00.4109|3

Je|No3|o|\ 40} Ja3uaD

9¥

HH O @=L LAY 2 Y (N

000°000°L +$

aouuny juaig

EhocW¥Emy gy

=EXU—T

EXY L LY—/

EX L)y —r

EXTMOKLL

EXYJ7e—N¥

Y— NG\ EXLZU¥LNL

=X HYNL

EXHT LUK

EX LG\

uoljezijeuonoun

U0QJe00IpAH OnAjeIR) JO) J9JULD

*14

HYEYEOTLYLA—F1%
TUXHSOA B PHOELYHE - "
HOVHWOKEY "HHO—F1LTEE

0000006 }$

1SMOJOSa

piaeqg

EXL=G—M

&Y )cauxy—r

EY—wL

EHYXNA4A

EX ALY TLY —/

WEMTEXAENL

WEMTEGAG—F

PELIETo}

(1SYI4) Hodsued] pue sainjonng
‘suonjoeay 9oeLI9U] piNnj4

144

TS/ L OLHBSH 14T

000'00521$

43plusioy
y1auuayy

HEMTIE X AL

WEHTE NN

WEMTECAG—F

WY TENY T oY —/ 4RI Caye

EYACY Lk

BN —\1EG G EXX LUK

EYXLT

EX LN

=X NYNL

EX WALy —r

FEYXHTILE—ER

EXALILOUY Gk

SwalsAg AS4ou] Joj s|eldale
|euonnoun snosusgoialoH
Jo sisayjuAg pue ugisa(g

24MoNJ}S—ouBN paseq 9oualog

a4

BEESE
OEFS

—5—

EREHE

EREE

B

(FH4TcnL)
FE T

“oN

HEMEO [ 523X AL )V LAOL—FALET | B—FALTEX

8—1 | 2K

FRIATBUE AR AR RS MR EE > 42—

CRDS-FY2011-CR-03



G-TeC &=
FImMRERET ) A/ X= 3>

"Iihiﬁ;h

i, i
““\“?\‘Mﬁﬁi\%‘ﬁ! =
\

THEEEL

aliod

el
Y
A

NPT
AR
o R
, ‘ \\MEV \‘\\
i,
| 1 N LA
i W N
i

| |
i
I i\ y
LT
NE 0 N
T

M®15 IXNF—7027«T7HREYE— HRAALRDSH

O DDLU EI—MNTHTAEUELEEL, EREDN—FERVET—IDHT, 70080

of The 46 EFRC Awards | [ZE3ZJST - CRDSHERL

F1100BDEFHAREORMIEEL —AKLLY, IRILF—SFOEERTERERMALTLSD

W TR E—TOL R P S —
o BtLr—DEEHE

— EiRER

(H81) RETHRILT—4E ISynopses

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—

FBEI e I



G-TeC &=
FImMRERET ) A/ X= 3>

- IXIVF—EEMATEB

TRV — SRR E R (ARPA-E; Advanced Research Projects Agency-Energy) 13,
FEETITRICHERSR LT 250D T, I XX —HINE BT 572010 TEER
T fHTe = ERREET, U A7 ITEODRE R DIIFE SN D98 ~DE 4B
ZAT9. BRI 3R SAEMICERESNTEY ., 1140 OBR&ERAITES 200 ~ 500
TRV, R T 2000 75 RL &> TWd, KEHAE - FREENOIZ4E RLVOEEN
Y &,

2010 FERF A TI T 3 MIOAZENFENE S 41, 3% 4900 /7 RO FHEBFT 117 O
0yl FAEIREN TS, ZOND 60 7 u Y= Mt RINOMZEHEE A ET)
NDEELTEY, 20X TFr—0N D5,

BIRT—~ %2 R5 L, HB1EAETE THEEZRLY—| [ZXVX -7 =%
NX—# ) Fba BE E ) [ TR bRFEREIL 2 0 —F 2 JRERFIERITN TV D
TENSIND, FO LT, FE2RIAETIE [N ABREH TEREHSSEH N 7 U — | OFF
FEIR EMEIRE Nz, &5, B 3EAETIE TmRLX—(5k] OB EEY B
STV 5D,

NEHOTY =7 MRk Z, MR 16ICE LD TRLI,

K&16 IxIF—aFMKREE FR7O021I7K

@3N AFEZFEL., 3{EA900FRILDFERET117700zIMRIRESNTINS,
O@_DHDE0TATIIM, X¥E (RIIOMEHEZEL) NEETLIMERAFELL-TEY., ZD
(FEAEERVFY—HEH B,

DE FIRESHA FHE FIR7O0S 7MY EACE S E
Renewable Energy/ BAERGETRIVF—
37 Energy Storage / TR F—BFE
% 20094108 1851005k (ZOA. 2450 +Industrial and Building Efficiency,/ TRV F—3h3E
El EHEE) -Petroleum-Free Vehicles,/ JE{LFH B BIE
«Carbon Capture ” ZE{b i S @R
«Biofuels from Electricity /7S 7%}
= 37 -Batteries for Electrical Energy Storage in Transportation
2 | 2010%48 | 18600AKN | (ZoOW. 125 | /WERER/ YT
= EHEE) «Innovative Materials and Processes for Advanced Carbon
Capture Technologies,” —E&{t ik & EIR
+Grid-Scale Rampable Intermittent Dispatchable Storage
/IRIVF—{G%E
% 43 -Agile Delivery of Electrical Power Technology
3 2010478 9200AKM (COA. 24%R%E | /T2 ¥—(5iE
= BHEE) - - .
+Building Energy Efficiency through Innovative
Thermodevices,/ TRV ¥—5hEE

(B#) RKEIRLX—EOREARFERICEDEIST - CRDSHER

CRDS-FY2011-CR-03

FRIATBUE AR AR RS MR EE > 42—




G-TeC &=
FImMRERET ) A/ X= 3>

cIRNF—A I N=23> - NT

THRNX—A ) _X—1 3+ N7 (Energy Innovation Hubs) (%, F:fft &I HOME %
KRLT 5, T2 TR, EMEFECICHIZEIT 2, PEEICME R TR £ Th /N —
LI —HEDOIFEE BT oD, N7 OPICBEIEEE Lz (77— U —T 7
REE . ZRRBRIBHO Ny T AMEME L T, Whbod TR LF =580 “~Lf
T EV T ZEEBERRL TS,

KA =T FTEHANIBEL, ITD 8 SO NT HARRT DRI R ENT-,
cE®T VT, KOV 2 b— 3 (Modeling and Simulation)

- KB 6 OREHERL (Fuel from Sunlight)

c TR =GR ENT 4 7 AT A (Energy Efficient Building Systems Design)
Ny T U — MR LX—D7E (Batteries and Energy Storage)

- MRREF £ (Extreme Materials)

- 7 U REPEE EEE. ROV AT A (Grid Materials, Devices and Systems)

- K5t (Solar Electricity)

- T BIRFEOREML, L OMTEL (Carbon Capture and Storage)

2010 FFERFIR T, ZNHDT = DHFNLT TIC 3 DDNATRRILIN TN D, £7,
2010 5 AW TR FIFHET U 7 KO I =2 b—3 3 (Modeling and Simulation
for Nuclear Reactors) | (ZHUY #lETe T DRAGRERNDFER S, T4 —2 U v PENFIEHT
) —F— LT DR NI,

NT OFRESGFTIE, A—7 U v PENMFEFT L 2o T D, 5FEMO PHRBFIL1E
2200 77 R/ Th b . FHEEETHE 2200 77 RO, [HA 1000 5 RV E T, B0 EiH

PR A 7 TEAFHIZTEE TE DA DR bivTe, LU O 10 BEBIAS . T2 2l
LTWao,

- A —27 Vv VENGEET (TR —MNA =2 U v )
- B AT ZERAENMHIEN (ma2—AFTTNa AT T7EX)
- T g TENMEFT (22— AF a7 a0 —F)

- T A LBESIHIEF (T A LHINT A SR T 4= X)

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—

FBEI e I



G-TeC &=

54 TR ERET ) A/ X=2 3

YT a—tyVITERE (v Fa—toVIMNro71 v)

- IVHURE (RVHUIMNT F—r3—)

- =2 T A FMIKRE (V) —AhaT A FMNe—1—)

D2 AT A ITNTA LT N w7 (RUDOR=TME YV R—7)

- KEENMIEFT (B 7 =T Mia T h)

- T X IFRIEBRA (TR —IN /v 7 AE L)

BT, 2010 4F 7 HiZiE TRBEBE S OBREHERL ) ICHD fTe 7 & LT, T Y 7%
N=T TRRSEZ ) = — LT8R DRI, Tl S L v ks TATHARK
[t &% — (JCAP ; Joint Center for Artificial Photosynthesis) | 23% 3. S LT 5,

-V T7FN=T TRRE (B 7 v=T I Y5 ¢ F)

-B—VL U AN—T L—ESEET (B 7 =T MW= L —)

- S L ACESIEg5ETT (WY 7 =T MAr/,"—2)

~ NV THN=T RFN=T L= (VT =T N —7 L—)

- AR T F—FRRFE (DY) THN=TMNAE 75— R)

~H VT FN=T REV L HZN—=NRNTKE (B T H =T PN Hx—s37)

~ NV TFN=T REFET =AM (VT HIV=TINT =31 )

~ BV T FN=TRKREV T 2T (DY 7 V=T YT 4= )

WEBATIH Y 74 =T TRKRFEE g — L A NN—7 L—[E ST D 2 4 FTIZ43 D
NWTWBEN, B 74 N=T TRRKREOR—V L v AT E ) —F— T 5Ky 7
< F A MEAHIO F CHEE S TWD,

bAEM O FPHEFREEIL 18 2200 5 KL T, Z Z THHAEEFE 2200 5 RLON, K
1000 5 RALE TR, BWOFTELEZRL A > 7 FBIEICHE Y TX AV DA SN T
Wb, TRALX—=Tna T 4 T =T EDMD A =T T T OREE Y AL
DE . KEEZbFREHCHE T 5 2 2T A2 B3 L, P, BIFS AT LD R

T=NT T a5 T DIEB 21T > T <,
INHITA, 2010 4F 8 HIZid T= R A F—@2h R N7 1 > 7| ICHY e 77

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=
FImMRERET ) A/ X= 3>

BRNLENTWD, [RUVANR=THNEREE ) — 2 — LT 582 BEIRS, &0
TRV —ZhRICE D MRS N T 4 T TN T 4 THEY— ROPICRE I N, 5
FER O THEARFEIT 15 2200 5 Kv L 7> Tna,

TARNK—A ) R—= g Vo T OFERILZ KT 1T L, 20124 LIRS T3
w7 V=K O LX) O [HRSET R 27—~ &3 TR S HEtH & 7
STV A,

RKF17 IXIF—Aa/X=23>  NT/BERR
@20 10FEIZBHELI-3DD/N\TIZIZ . FH=lZ TNAYTF)—RUIRIILF—EFE] TRT—KT 1)K ]
B TEREAH ) 2T —<ET B3 MADFZRENHFBFINTINS,
@ EREH | ZRRETDHNIT T, L77T—REDIRILTF—DHDEEERHREET—IZ, EF
NoBELICVRELRTIFREFTTHNA—LE—EDFHLENBRSINDEFELLOTILNS,

NT D3R eAEE IXNVF—E-BLHBFE EXILBSHA —5—4E
REFFROETFV IRV IIaL—2ay _ .
(Modeling and Simulation for Nuclear Reactors) RFNTZNE-R 20105 A=YV B R
ﬁﬁﬂéﬁ‘ﬁn"’s’ﬁiﬁﬁ? HER 2010%78 H7AN=F ITHKSE
éﬁ;ﬁ;gﬁ?ﬂfgﬁm ’S’y sems) TN BETRIRN AR 2010888 | AUYNIS=FHIAZ
NYF)-RUIZNF—ORE S T, -
(Batteries and Energy Storage) HER 2012 - W%
ﬁﬁfgjﬁmteﬁals) IHNH—HE - BEARIINF—R 201260 - iR -
P S UPIY . = JEaEE -
(Smart Grid Technology and Systems) BAGE- T2V ¥—ERIER 20129 - IR
KEARE _ -
(Solar Electricity ) RE
ZELRFROER R URTE _ e _
(Carbon Capture and Storage)

(H#) KEIRLX—EOREARFERICEDEIST - CRDSHER

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—

Bt



G-TeC &=

" TR ERET ) A/ X=2 3

c) FiEMRERZKSEX
XF 1812, 3 DDA = T F TS T 7o T 4 VTR E R LT, EREh& %
I LHL ROXHITRD,

1) 3OoDA =T FTONRIEELZYIY , 200944 A2, =xVvX—T0a T 4 THEE
2 —DEARFER DB R SN, BEASEITKR S T28 260 tEOIREDO T 6, T8 7700
T RO FPEBEEIC T 46 B X —NREIN TS,

2) T RLX — G EE IZ OV T, 2009 4 10 HICHE —EIAEAE BN RER SN,
1/ 5100 T RLOTFERFETIT a7 MO EIREN TV,

3) FDt%, 2010 44 HICHE _RIAEMEENFER I, 115600 75 RLOTHEBRET
37T a7 FREIREINT-, 512, 2010 4 7 HIITE = RIS RE NI E S,
9200 F RO TEMRET43 7y =7 RIS TS,

4) THXILFX—A ) R_R— g« NTIZONWTIE, 20105 A, TFRAEHET) o7
BOVIal—var| TRV AT L LTH—2 U v PESHFZEHT ORI E
NTW5D (FHEMEIT 142200 5 RL),

5) Dk, 2010 47 AiZid, TR D OBREVER] OANTELTHY 74 0=7 T
BERFORBNER I N7 (PREAEIT 182200 77 RV), E512,20104 8 Alcix. =
SN —FNRENT 4 T DT & LTRU AR TINNERFZORENIR S
TW5 (PHEMEEIL 1{E 2200 77 Kv),

2009 FEFELIFE. U —2 A ) _R— 3 DT DOMFZE G B3 iks: L CIThil TV 58k
FNRTEND, ZbD7 7 v RIZHES IO T, JoumhfFse i 23K % 1 B #m %
L, WEUBICE LD TR,

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC HR&EE

FimMiRERET ) A/ X—=23>

Kz*18

“BOOMEA_T7F 77 \ICEDILK T 7T 7KR
@2009F 48L&, 3DDIARA=STFFIIZE I T7oT1o7 DEENEHEMIZERBIh TS,

FBEI e I

2009%104 2010%4A8 2010%7H
OARPA-E B1EA% OARPA—-E B2EAN @ARPA—E B3EAW
MBI 37 FHRIR EMRW: 37 RN MBI 43R
200944 20095128 20010438
OARPA-E W1EHA% O®ARPA-E W2HIAN OARPA-E W3EAN
L1 L L1
2008548 2009%124 20010%2
ANE—TOUF OIRNF—C/NR—Ia- OIRNF—/ =3
.;“ thn;;«;” N7 TFuels from I7v7 TEnergy Efficient
Sunlight | 23M# Building 1 23 M
20095848 20105E5A 2010578 201081

OIRN¥F—1/R—Y3Y- OIRNF¥F—/R—Yav- OIRNF¥F—1/R—3v-
IN7 TModeling & V7 TFuels from N7 TEnergy Efficlent
Simulation) AR Sunlight ) 2R Building) 23R
B 1FHRR BE: 1EHER BB 1HRR

OLRN¥—T0/T1F
MRE5— DWHR
BB 46t 5—RIR

(HH) KEIRILF—EOREARBHRFICEDIEIST - CRDSHERK

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—




58

G-TeC &=
eI ERET ) — A/ N—3>

-MREREAZTFT

Sl e AR A ER L2 ) — oA ) _—= g VORI AL, B — L A= L —
ENTHFZEATC S L A CENTINESSHFZEFT AN 290 7 T o v A aiX THFICR LN
5o Vo7 AafiKizit, A =V T FTICHESE, ZHBHOTRILFX—A X
— gy NI THHNLNEMIERE 2 —PEE STV D,

- NLYXAEpGER % — (JCAP ; Joint Center for Artificial Photosynthesis) ; [ KB
HINDDBBVERR ] 2T —~ T DT HXNF—A ) RX—=2 gy« NT, AV THNL=T
TRRFENY —F—, RIS Zr — L U ARN—7 L—EFSEET e Y 7 40 =7 T
BRSO 2 5 T o3 TikiEs

ANTEERIERE o7 =%, KEDLEEHREHCEIR T 5 v 27 A& B L, ffic
M, BB AT LADOAr— VT v 75 K52 2 AELTEBY., TOEDIZLLTD 3
RPN EEE U 7= SRR 2 B> T D (XFR 19),

- AAEERP (Department of Accelerated Discovery) ; YEWUR, filfiE, 572 & DS
ZIE T H%FI A 5,

- KB 2T L ORI (Department of Science of Large Scale Systems) ; “7F/ A
=V DORERRERE” NHEY EIFTANTRER Y AT L% “BUF A — LD A —)L
THRE” T 5%H|IZ#H 5,

- BiraEi 7 v—7" (Crosscutting) ; Pilis & FIEIZBI 3 A BWraEI OMFZEIZH D $HTe, I8
RROFAD - O DFRFEM, 7 — Z AL, 7V o JITHBE L R 585, AT LS,
TIEBAR 7 E o

ERATIINZ, 3OO R —Ta T 4 THGEE =N 7T A i
TIEE L T\ 5,

- “fbiRF O P RTE D 72 D F ) #lflE % — (Center for Nanoscale Control of
Geologic CO2) ; [ B {bIRFBOHF T D - O ORI | 2T —~ LT H R/ F—
TarT AT X —, a— L AN— L—[ENFSE N Y —F—,

- TRV X—ERER OO D F /i~ # — (Center on Nanostructuring for
Efficient Energy Conversion) ; [&f— /L X —Hi&M; DF ) A r— bk &7 —
v LT AN =TT A TR E— AR T — RRERY —F—,

- V=V FXILFXT—HINDD DN A58t % — (Center for Gas Separations
Relevant to Clean Energy Technologies) ; [[RFE DL - [BEE~DISH R EE2xt5 L L
HAGE 2T —~ T HZFAX—Tu T A TR X —, Y T4 =T K
FN—T V=P —F—,

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=

FimMiRERET ) A/ X—=23> .

FHEO—BRE LT, ZNOLOHENFIET DY 77 v AaiX R L, Bz T
HRARE I L D515 1T o 70 CRESAHERE L O A AMAIA RS ORI, XK 2 1IZF0H) .
ZORER, m— L A= U—[FEWFSEFTC S L A CESIIEGEIET S RA T 5 &+
E— AR T U I EO SRR 2 K DRSSz e 0 . KENERT LY — A
I R=va OV AE, ROLIITHHTE D Z ERGhol,

1) ZRAF—GHOL / N—t 3 Y& DI DT DI B G LT 28 [~ 27 1)
B [F /) ~EERL TS

2) ZOfEER, VR E A OMHAEHS ) 235 L3022 REL, B 200 8 Bl
LT %,

3) E%E’J’ TRV R—BBOFEEREPSNCT D “BIERE"] L RO 3L
—HRLAIV T T RE S0 BIERFEL T REEERTHOST S “F
%Jr“’J DE=DREE LTV,

4) FD=HD “WIEA 777 R0 “Xy NU—THEEORLS” L LT, B —A4
XTI D v R SR | DN E R RE A R,

A =T FT TR SRR T LR | BT E—LT ) T 7 &0 Sem g%
ERLRRG, 7V = A /"= a 2 B LR 2R L T DRI HERR TE %,

B&R19 IXLF—Aa/ =232 -NT/ AIXRERIERE 52—
OEEMNCICAFTHN—LIEBZRET =02, TRREERF ] TKRED AT LOFEEERM
RU THEREFERICET HEMEERT IL—T ) NRESh TV,

S R{EERM ARE AT LOF¥ERM

(Accelerated Discovery) (Science of Large Scale Systems)
IN—7 A ; XOHIRRUER IN—7 G ; MERURILEONFZ—9

(Light Capture and Conversion) (Catalysts and Photochemical Benchmarking)
J0M—7 B : Fi—fhig JINV—7 H : 3FRUOF/RAT-IVORE

(Heterogeneous Catalysts) (Molecular-Nanoscale Interface )
JV—=7 C . 3 Fiti§ GIWV—=7 | ;: BEBEOHEAIT

(Molecular Catalysts) (Membrane and Mesoscale Assembly)
N7 D;: SEEREE IN—=T J: 25=MN7v7&70k2147

(High Throughput Experimentation) (Scale-Up and Prototyping)

WmEsmIN—-7
(Crosscutting)

JWV—7 E ;. 5 (Theory)
W=7 F ; Fi& (Instrumentation)

(H81) KEIRILF— MJoint Center for Artificial Photosynthesis | D& FEABIIEIRICE DIZE JST - CRDS HYMERL

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—

FBEI e I



60

G-TeC &=
eI ERET ) — A/ N—3>

-ARERERY NT—7

TV = A ) _X—=T 3 CORIZEB W T, BB Ry N = EORLT 7o
TWHIRIIE, FlziE, =X —Tar T4 TR 2 —DiEghodc /b s,

TR —FOWEET AR OEIMN” RSN EEZT T, WA =27
FTDO—DThHHTZARXNX =TT 4 TR X —ORETIE, RIS 46k
2 — DL BN T A is 35 2 &) Z20FestmEICHE L, KFE 2012, &%
PN K D e OIE AR 2 £ L R Lz, FHEEETI TIZ, BFE—2a7)
T L E LTEMER Y T — 7 BRI N TWO DR AT 5,

ZDH., FEHORKLICE D Xy FU—ZIXEBIEN > TE Y, KFE CHIES
o7~ S L ACENMMEEFZET (B 7+ A=T A a—2) OBA. EHEFET
QHPUATE S T LS 2010 2 AIZIZ 9 ETHIML TWD Z ERMER S NTZ, B
THN=TINA o= THBBT2ETFE—2E2EHT 572D, BU 740=7, =
27 NN, 77U YFHIN, V> hoDC, ==2—a— 7 MNEARILE T TR B X —D3,
S L A CENZAMEZRIFIERT & OEHELEE L T\ D,

- Center for Nanoscale Control of Geologic CO2 ; | (k35 O H iER D 7= 8 O R} L
) ETr—~ T M2 —, [ TN =T WA= L—IZRKLE o> — L
Y AN—T L—ESIFIEET ] N — A —,

- Center on Nanostructuring for Efficient Energy Conversion ; [£f=x % /L % — &[]
FOF ) AT —NME BT~ T AR —, (DY T NV=TNAZ T
— RICALZEFHO A X T 4 — FRF] BN —F—,

- Center on Materials for Energy Efficiency Applications ; [ ABf— R /L — Difindfi,
KIEEH, R OB D ERA~DEEED T2 DS ) A — )Viilfis k) 27—~ &3 5098
TS = (A THN=T I BR=NTIARPWEFFHOH Y T F V=T REEY 4
IN= NI PN —F—,

- Molecularly Assembled Material Architectures for Solar Energy Production, Storage,
and Carbon Capture ; [ KfG— R /L X —DER~DIEH, EX T R/LFXF—0DFE., &
BT A D53k - [FINDIZD DT ) A5 —Nkk) 27—~ & T o0t 72—, [h
U7 0= Mat BV RCAKIEZRFOD ) 740 =T R¥ath B2 Y —
H—,

~ Center for Inverse Design ; [ KB5= % /L X — ikt 2 5% 51T 5 72 O O BEGR A T4
AT —<&THMEr X —, Taa T NI — LT AR A £ E N HE A e 3%
VX —AGERT ] BN —F—,

- Center for Interface Science: Hybrid Solar Electric Materials ; [E#—GHENA 7Y »
R ELE DT K= R VX —DEKRA~DIRME ) 27—~ 3658k 2 —, [TV
I = AR PLEFFOT VU T RF] B —H—,

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=

TR ERET ) A/ X=2 3 ‘

- Center for Energy Frontier Research in Extreme Environments ; [ £ 77-C1EJE 2 b~
DA EBEN - = VX —fEM R 27—~ 32058k 2—, T o DC
WAL FfD T — R X —HER BRI ZERT) AU —H—,

- Re-Defining Photovoltaic Efficiency through Molecule Scale Control ; [F / %A XDk
R CRIG 2 BERT RN X— | T 5720 OB RE] 27—~ 355k #
—, [ma—a3 - =ma—a—J IR ZF>an 7 K% B —F—,

— Northeastern Center for Chemical Energy Storage ; [ & O B e 2B 5 B
B 25—~ TAMEE X —, [ma—a— VA N—=T Ly 7 2 AL T 5
Za—I =PI RFA =T Ny T B —F—,

CRDS-FY2011-CR-03 FRIATBOE AR AR RS MR Em > 42—

FBEI e I



G-TeC &=

FimMiRERET ) A/ X—=23>

62

Wh¥SQHO - LSPRCEDNFHEIEVERBORE—FILTEX GFF)

WEBTEAANG—K WEBTEAAMNSG—E
J1030B0Yy adojos] xni4 ybiH 2oUd|9g S|elvle| WEWTEYILLYO WEBTEYI<LYO
92Jn0g uoJjnaN uopnejjeds aseydouep 1oy J9jus) Buuepeoss uosnaN BUMINTEL LG
salbojouydsajoueN

WEBTE LG AL {

924n0g Jyb617 uosjoayouig

/ pajeisbaju| 1oy 193ua)
A WEWBRITEOVIS
2oinosiybi
uolje|pey uoajoiysuis
WETIE
—14—\1t71—-0
y ! Kipuno4 iejnosjol

WEITEXACAL - A\
S|eloje|y ajeasoueN
10} J9JuUL) WHEWTTEX AL
WIEWTIE LG oA L 32JN0S UO}OYd PAdUBAPY
s|eliajewoueN —
Jeuonound ioy Jojusd YBHIE — —cOrsLr+/ TmEREDYYE @ \__bmﬁv_meH.\ﬂ\_ o
— = S
Y RwIE T-ALE/HEENEYX O 29408 JyBIT PaSUEAPY

— 5/ QUMW LAOL—FALET *

UYL RTOI L URFEENY L — (AL
(e e VhR I4Lr4] X IT—AXE | 12 L2 HWEYE "F¢@I22EHEHEORFYUXIPINYHEO
CSINEEHER TH B OB F XY
¥ IEEEEH TR FO—L 9= Uk "RI2LY—LO—E %L LA0C—FU LTI
DC—WCLLATIEMOCE LLBERIDYURY FIEZETOHTXHYYE, QS5 - B—X1LTO

BEEHE OREFLENEY — 5 AAEMAL S LAOL—FUALYT OCER

FRIATBUE AR AR RS MR EE > 42—

CRDS-FY2011-CR-03



G-TeC &=
FImMRERET ) A/ X= 3>

63

- AREREEFXE—_—X

SeumF eI, =R X0 “EHE=—XT b IR 2RO 5 BT
REREE ZA>TND,

KETFLF—EHIL, SEMICEDL —EDO T —7 v a v T hd LI 78 DIBENIEEEL 5
DOORFFEZFE LTcth, B L EE=— X2 O SHREMGET Lo, BRI,
EET 2 VX R PR ERICB T 5 "3V X —HIROFF” 5782 (Subcommittee
on Science for Energy Technology) | 737V —7 > 2 v 7% L, TRl B HEZFHEL T\ D,
ZOHT, ZRAX—EHNEE - EETSH (B —L4) 77 METBMEE) ol
DS E N Y BT STz,

FBEI e I

C ARV T D PESE = — A LB NS IETT

© TRV RGBT D Setmhi e A O E & B

T—rvay 7ORGEREE S EIZ, 2010458 AT R L EX A O 5=
F VX —F% (Science for Energy Technology: Strengthening the Link between Basic
Research and Industry) | 2333 S4v, LU OB 2R STV 5,

Bz, [PEE=—X AL, »OXKE2EOE FIE (address industry needs and
national priorities) | ToH VD, ZDOE Y MR 772 B Z 002 (require meaningful
science) | & 720, S5 ROk R 2 HFF (create an opportunity for near-term
impact) | SIDHTZ KX —HEE LT, 8 FHITHEF 25 OEET X EM5E 1M (priority
research directions) 2MFE SNz, fEEEORERIT. RO LI ->TW5D,

- WFZEREIL 1 ; K56 E (Solar Electricity from Photovoltaics)
S A O FEARFHEICEE T A 09872 & FRE 3 DD F RN R S ATz,

(D Fundamental Properties of Photovoltaic Interfaces
@ Advanced Photovoltaic Analysis and Computational Modeling for Scale-Up
(@ Photovoltaic Lifetime and Degradation Science

- WFgEREIR T ; R VX — TR (Electrical Energy Storage)
EALERE _ EO T O OFMEHCEE T 209872 £ TRE 3 DOWFSE T M3 R STz,

(D New Materials for Enhanced Battery Performance
@ New Architectures for Electric Energy Storage

@ Understanding and Controlling Heterogeneous Interfaces

CRDS-FY2011-CR-03 WIATBUE AR AR EEAE MR 24—



G-TeC &=

64 FimMiRERET ) A/ X—=23>

WFSEREIRIN ; [ERPESE T (Advanced Solid State Lighting)
AL, MIRIREL T CORLITET 25t & TR 3 DDA R ENT,

HH

(D High-Efficiency, Visible, Solid-State Emission at High Current Density and
Temperature

(@ White Emission through Wavelength Conversion

@ OLED Materials and Structures for Reliable, Color-Consistent, High-Luminance
Emission

FRREIRIV ; =L —2hE ), BRELEERL, B ) (Energy Efficiency : Buildings,
Fuel Cells and Wind Power)
W IVEE D R L OBV E O BN RE R LI B 3 D 09872 £, T RE 3 D OMFZE M 23 7R
ST,

(D Technologies and Dynamic Optical and Thermal Properties of Building Envelopes

@ Fuel Cell Materials Understanding and Discovery

(@ Enabling Material Technologies for Next-Generation Wind Power

FeREILV ; 7'V > Rk (Electric Power Grid Technologies)

N —x L7 b =27 ZPPE OB T 209872 £ TRl 4 DO AR S
7o

(D High Performance and Reliability of Power Electronic Materials

@ High-Temperature Superconductors for the Grid

@ Electrical Insulation Materials for Power Cables

@ New Materials for Overhead Conductors

- WFIEREIRVI ; 231 A REL (Biofuels)
A FREL T v ADOSRAICET 29872 £, FRE 3 DD AR S vz,

(D Diversity of Biomass and Its Intermediates in Biofuel Processing

@ Influence of Transport Phenomena on Biomass Conversion

CRDS-FY2011-CR-03 FRIATBUE AR AR RS MR EE > 42—



G-TeC &=
FImMRERET ) A/ X= 3>

65

@ Catalyst Discovery, Characterization, and Performance Optimization

- WFZEREIRVI ; f[RFE[EEE (Carbon Sequestration)
REDA A=V T &ET YV 7T 0587 8. TRt 3 DOMFE T MR RIS Tz,

(D Extracting High Resolution Information from Subsurface Imaging and Modeling

FBEI e I

@ Understanding Multiscale Dynamics of Flow and Plume Migration
@ Control Science and Tools to Handle Very Low Rate Processes

- WFFERESRVI ; JR - /)= 3% /L ¥ — (Advanced Nuclear Energy)
MEFEAE A I = X 2T D098 72 £, TR 8 DOMFE T MM R S L7z,

(D Materials Degradation Mechanisms
@ Scaling of Advanced Irradiation Effects

@ Back End of Fuel Cycle

KrE &SN7= 25 OBFFEIT AL, el E LT 78 OFEMITERE & < O—F & /R LT\ 5,

FO—JT, Fiziefrse e LT, EERIEFTMES T v AR EOEH O
WERFZEICN A2, X0 EBOBZE, BRI TERABMEICA - 7o 30 X —HifF o MEEER
RETaRI DHGE] 78RO TNDZ ERFALMNIR T,

IhboFmERLE ET, RREEIIE IC, B —2a, /T 7, EHEBE
72 E OYIRARSEEAE ME H REZE] | ARE L WD, BRI, 25 OBFFE IO R T
G DN B B e B 2 Rle T FR L LT, LITFD 26 izt Lie,

- WFZEREI T KEDEHEE

ARG R mE O, B B, M OMEEREORMIY — 7 &L FEE 6 DD G A R
=i,

(D Tools to understand the optical, electrical, mechanical, and chemical properties of
heterogeneous interfaces

@ Methods to characterize interfaces and then to compare results to computational
models

(@ Studies of photochemistry and photochemical degradation

@ Analytic tools for failure analyses
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(® Studies of stoichiometry and defect chemistry control of multinary inorganic
semiconductors

® Atomic and micro-scale structural studies of large scale systems (solar modules):

how do we characterize materials; how do we handle the data?

« WFZERESR D ; AT RV AT
REHREY — 72 Tt 2 DOHBRMN /RS NT,

(D Forefront in-situ and ex-situ tools to probe interfaces

@ Novel energy storage architectures with tunable energy density/power performance

via structureproperty relationships, with understanding of these relationships at all
length scales

* WFFERERI 5 [l (AR B S8 -
TRC 1 SOH@BBR s T,

(D Fundamentals of molecular interactions between organic light-emitting diode

hosts, guests, interfaces, impurities, contacts, and environment that limit reliability

« WREEEIRIV ; = VX =R ), PRERER, JE)
Bid A BAA Y F=Er 7Oz L, TR 4 >OM@ivREhi,

(D Understanding anion/cation doping, e.g., in zirconates, titanates

@ Studies of perovskites and spinels that promote O, exchange and reduction at gas
and oxide interface

@ Studies of oxidation-reduction reaction performance and degradation over various
catalysts in acid systems

@ New materials directions: core/shell materials, preferentially faceted
nanostructures

- WHIEREIRV ; 7V v REdR
AR S OIS S D - LU 72 E L TR S oD @RS R ST,

(D Atomic level control of the microstructure of high-temperature superconductor
films on textured substrates for higher pinning and reduced grain boundary
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@ Atomic level control of nanoparticle fillers, dispersions, and interfaces

(@ Improvement of power electronic materials such as SiC

« WFFEREIVI 5 23 A AR
B K& O R OF LR £ TRt 4 DO MH@AVR Sz,

(D Methods of imaging and spectroscopy to characterize bulk and surface diffusion

(e.g., of enzymes on lignocellulose) under realistic processing conditions
@ Relation of catalyst/enzyme properties to performance for catalyst development
(3 Atomic-level control of catalyst/enzyme structure

@ Approaches to anchoring or tethering metals to supports to minimize leaching

- WFTEREIRVI ; p 55 bl
TR 1 2OREN RSN,

D Studies of CO, water-rock interactions, and use of geochemistry and/or
biogeochemistry to accelerate plume stabilization and trapping mechanisms

« BFZESEIEVI ; R o R ¥ —
ZER7RBREE T COMBHRBENZ B+ 2 3B FiER &, TRk b DO @B RSN,

(D Experimental characterization, irradiation, and modeling of a prioritized set of
controlled materials in multiple environments

@ Studies of actinide and fission product behavior (research that transcends
technology choices/policy decisions)

(@ Studies of f-element electronic structure and bonding

@ Synchrotron beamline experiment with environmental capabilities (e.g., high-
temperature water)

(® New facility to perform nanoscale testing and characterization of irradiated
materials
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ZFO ETH =T, HempFge i’ BRI HONWT Y, E¥ o — RXICES L Fi o EER
MEAHOR L TWA, BRI, T 5 DOMBEICIS A RN RD N TS Z &
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- EEHBEE T o “Z 085" (Experimentation at scale on materials/devices
under real world conditions)

— M BB A RS EE Ol (Tools for characterization of new materials with
high-throughput capabilities)

- PR &R EBGE D~ VT A7 — )VENT (Studying and imaging of interfaces and
interfacial phenomena at all length scales)

- ZEf, Ot KR ENT A—2 L35 m S SE 2T (Techniques for high spatial,
spectral and temporal resolution)

- HRMIT&ET Vv V&I al—a L ZHEA LET — % 45 (High-quality
experimental input for theory, modeling and simulation)

IbZETHE, BFrE—L, T /77, BFHEMER EOI e N = —
R LB FEODIT D ECTHREREEZ R4 Z ENHLNITR D, b O&E
RO I, WFRHMED S S 5 H RO TN 5,
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BRE sk ~OFBENTOITEY, b E %R ET 5 2004 FFELREOZHE
%H (2004 £, 2006 FEFE, 2008 4 KON 2010 4 O i HAE & S£5F. 2004 FFFE 11
BESEERE Ot 2 & £ 9 1. 6155900 7 Kb, 8{% 900 )7 KL, 10 & 300 /5 RL,
11 {8 7700 5 RO THRE L T\ 5,
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