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OPFAHW3ALLUS NPOPbIBHbIX UCC/IEAOBAHMIA: OMbIT CEA
ORGANIZATION OF BREAKTHROUGH RESEARCH:
THE EXPERIENCE OF CEA

CEA - ¢paHUy3CKMA WMHCTUTYT pasBUTMS U OfHA M3 KPYMHEeWLWMUX eBPOnerncKUX MCcnepoBaTesibckmx
opraHusauun, Kotopas BeAeT CBOIO UCTOpPUIO OT KOMUCCMU MO aTOMHOM 3HepreTvMke U aibTepHaTUBHbIM
ucTtouHMkam 3Heprum (Commissariat a I'énergie atomique et aux énergies alternatives), co3paHHoM
B OKTS6pe 1945 ropa no MHMUMaTUBe reHepana ae Fonns. B Hactoswee Bpems CEA BKIOYaeT nogpasaeneHms
CO c/epyioLLelt crieLanusaumen: 060poHHas TEXHUKA, SAepHas 3Heprus, TeXHO/Ioru4yeckme UCCefoBaHus,
$usuka, 6uonorus. MoMmmo 3Toro, peasnsyroTcs MeXXAUCLUMIMHAPHbIE MPOrpaMMbl O HAHOTEXHOJIOTUSIM,
TOKCUKONIOTUK, HOBbIM MaTepuanam, MeguuMHe, HOBbIM 3HepreTuyeckumM TexHonornsM, 6esonacHocTu.
B 2014 ropgy 6topxer CEA coctaBun 4,4 MApA. €BpO, & YUCIO COTPYAHUKOB npeBbicuio 16 ThiC.
yenoBek. OpraHusauusa obbeguHsieT 10 KpYMHbIX MCCIeA0BaTe/IbCKUX LIEHTPOB U AKTUBHO paboTaer
€ 06pasoBaTe/ibHbIMU YYPEXAEHUSAMMU, C KOTOPbIMM 3aK/Ito4eHOo 6onee 50 coralleHuii 0 COTpyAHMYecTBe.
O npoeKkTax A4/11 HAHOMHAYCTPUM pacckasas AnMpeKTop nporpamMmbl "HaHoTexHonormn'" SHXKnH Monsa.

CEA is the French development institution and one of the largest European research organizations, which
traces its history from the French Alternative Energies and Atomic Energy Commission (Commissariat a
I'énergie atomique et aux énergies alternatives), established in October 1945 by General de Gaulle. Currently
CEA includes five divisions: Defense, Nuclear, Technological Research (CEA-TECH), Physical Sciences, Life
Sciences. In addition, six cross-division programs are implemented: Nanoscience, Toxicology, Advanced
Materials, Health Technologies, New Technologies for Energy, Global Security. In 2014, the CEA budget
amounted to 4.4 billion euros and the number of employees exceeded 16 thousand people. The organization
consists of 10 major research centers and actively cooperates with educational institutions within the
framework of more than 50 agreements. About the projects in the field of nanotechnology said the Director

of the Nanoscience program Engin Molva.

T'ocrioguH MojiBa, KaKOBBI 1Ie/IH H 3aJa4H IIPOrPaMMbI
I10 Pa3BUTHIO HAHOTEXHOJIOTHI!

JTa rporpaMma obbeIUHSIeT peCypChl Pa3IMUHBIX 10"
pasnmeneHu CEA c Liesibio pa3paboTKK HOBBIX MaTepHa-
JIOB, YCTPOMCTB U IPUIOKeHHUH, U3MEPHUTEeIbHBIX TeX-
HOJIOTUY, a TAaK>XKe MeTOJI0B MOZIe/INPOBAHU S [I/IS1 SHEP-
TeTHKH, 37IeKTPOHUKH, MeIUIIMHBI U APYTHUX 06/1acTel.
B Haller IIporpaMMe y4acTByeT oKoso 2000 desioBeK.
MEI cOTpyaIHHYaeM C BeAyIIMMH GPaHIy3CKUMHU Hayy-
HBIMH [IeHTPaMH, B YaCTHOCTH, C MHCTUTYyTOM KM. Jlay3
u JlamkeBeHa (Institut Laue-Langevin), EBpomelicKon
MOJIEKYJISIPHO-OHO/IOrYuecKok 1abopaTopureti (European
Molecular Biology Laboratory), ieHTpaMu CHHXPOTPOH-
HBIX HcclefoBaHuE SOLEIL 11 ESRF, 1IeHTPOM HccreloBa-
HHI B 06/1aCTH FeHOMHKH France genomique. YcriemHsle
IIPOEKTBI B ITPUKJIATHBIX 06/1aCTSX 3aBEPIIAIOTCS TPAHC-
bepom pa3paboTaHHBIX TEXHOTIOTHH.

KakoBa porb CEA B eBpOIeFCKHX IPOrpaMmax HayqHoO-
TeXHHYeCKOIr0 PasBUTHSI?

Hama opraHu3alnus BXOAUT B UHC/I0 Hanbosiee aKTHB-
HBIX Y4aCTHHKOB ITporpaMM EBporierickoro Corosa Io pas-
BUTHIO HayYHBIX HUCCIeJOBAHUU U TeXHOJIOTUH. B 4acT-
HOCTH, B paMKax IIporpamMmsl FP7 66110 peanr30BaHO
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760 mIpoeKTOB, MoNy4deHO 60 rPpaHTOB EBpOIIerCKOro
HccIeioBaTenbcKoro coera (European Research Council)
U 25 IPaHTOB I10 TeMe "HaHOTeXHOJIOTUH, MaTepHaIbl
1 HOBBIE IIPOM3BOJCTBEHHbIe TEXHOJIOTUH . B paMKax
nporpaMmsl Horizon 2020 ogobpeHue monyqunu 125
MIPOEKTOB, B TOM YHCJIe 19 B 0671aCTH HAHOTEXHOIOTUH
(HampaBeHHe "TIpOMBIIUIEHHOE IMIePCTBO' ). Jlo1s 0110~
OpeHHBIX ITPOEKTOB B UHCJ/Ie PACCMOTPEHHBIX COCTaBIISET
OKOJ10 25%, YTO CYHUTAETCS OYeHb XOPOLIMM Pe3y/IETaTOM.

Kakue HanmpaBieHHS HAaHOTeXHOJIOTHH Bbl CUHTaeTe
Haubo1ee MepPCIIeKTHBHBIMU?

Kak 4 y>ke OTMeTHIJI, UCC/IeIOBAaHM A Pa3BUBAIOTCA B Pas-
JIMYHBIX 00/1aCTSIX, HALIPHMep, B IIeKTPOHUKE, Iie pa3-
Mepbl QYHKLIMOHABHBIX 3/IEMEHTOB y>Ke IaBHO CMeCTH-
JINCh U3 MUKPO- B HAHONHAIIA30H, B pOTOBOJIbTAUKE,
I7ie IPUMeHeHHe HAaHOTeXHOJIOT U I103BOJ/IseT MOBbI-
cUTh 3dPeKTUBHOCTD IPeobpPa30BAHUS COMTHEUHOHN
3HepPruHy, B MeJULIMHe U GapMaKOJIOIUH, Ille C [IPU-
MeHeHHeM HaHOYaCTHULL CO3[aI0TCsI HOBbIE JIEKAPCTBa,
KOTOpBIe 06eCcIiednBaIOT aJpeCcHYI0 JOCTaBKY aKTHB-
HBIX KOMIIOHeHTOB. Ha EuroNanoForum 2015 mbl
IpeCTaBUIN TaKXe MporpaMmy "TOKCHKOIOTHSA",
KOTOpasi TeCHO CBsi3aHa ¢ mpobieMaMu Pa3BUTHUS
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HAHOMHJYCTPHUHU U BKJIIOYAeT [IPOEKTHl, HAIlpHMep,
I10 OIIpe/ie/IeHUI0 KOHIIeHTPALIMK HAaHOYACTHLL B OKPY-
SKaloILeH cpefie, olieHKe 3¢ GeKTHBHOCTH IIPeoI0NeHH
HAaHOYACTUIAMH OGHOTIOTHYECKUX 6APbepOB, UCCIen0-
BaHMIO B3aMMOJEHCTBU I HAHOYACTHUIL 1 OJIKOB.

M3 KaKHX HCTOYHHKOB GHHAHCHPYIOTCS IPOEKThI?
Bo-mepBhiX, CEA ¢UHaAHCUPYeTCS HPaBUTEILCTBOM
®paHLMH, BO-BTOPBIX, 3aK/IIOYAKTCA KOHTPAKTHl Ha
nposeseHre HHOKP 151 KOMMep4YeCcKUX KOMIIAHHUH,
B-TPeTbHX, MBI BEIUTPbIBA€M IPAHTEI OT eBPOIIeHCKHUX
Y HallMOHAJIBHBIX HHCTUTYTOB. HaronHeHuUe bomKkeTa
3aBUCHT OT XapakTepa MCCAe[JOBaHHUM, HallpPUMep,
dyHIaMeHTaIbHBIE PabOThI, KaK IPaBU/IO, B OCHOBHOM
GUHAHCHPYIOTCSA TOCYIAPCTBOM, a IIPU peaju3aluu
TeXHOJIOTMUeCKUX pa3paboTok 10 80% N0X0L0B IPHHO-
CAT KOMMepPUYeCKHe KOHTPAKTEI,

EcTh 1M B YHC/Ie BallHX IIAPTHEPOB POCCHHCKHE
KOMITAaHHH?

MBI coTpynHH4YaeM ¢ Komnanuein Crocus Technology,
KOTOpasi KMeeT IofpaszeneHus B [peHobie u Pycce,
a TaK>Ke J04YepHIOI KOMIIAHUIO B MockBe - "Kpokyc
HaHo3/1eKTpoHHUKA". MaTHUTHO-Pe3UCTHUBHAS [IaMSITh,
paspaboTkor KoTopo 3aHKuMaetcs Crocus Technology,
OCHOBBIBAETCSl Ha MCCIe0BAHUAX B 06J1aCTH CIIHH-
TPOHUKH, BBIIIOJHEHHBIX B [peHobIse ¢ yuyacTueM
CEA. JlyMmalo, 4TO 3TO OYeHb IIePCIIeKTUBHBIH ITPOEKT.
MBI OTKPBITHL 151 COTPYAHHUYECTBA C IIPOMBIIIJIEH-
HBIMH KOMIIAHHUSIMU U UCCIeN0BATeIbCKUMU Opra-
HH3aOUSIMHU K3 POCCHU U OPYTUX CTPaH, a TaKKe
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DHXUH Monsa, dupekmop npozpammbl "HaHomexHonozuu", CEA
Engin Molva, Director of the Nanoscience program at CEA

IIpeIOCTaBIIsIEM MOJIOABIM YUeHBIM I POKHE BO3MOXK-
HOCTH JJI51 peaJIM3al iU UX UIEH. [ |

Mr Molva, what are the
goals and objectives of the
Nanoscience program?

This program brings together
the resources of various divi-
sions of the CEA to develop new
materials, devices and applica-
tions, measurement technolo-
gies and simulation methods for
energy, electronics, life science
and other areas. Our program
involved about 2,000 people. We
cooperate with leading French
research centers, in particular,
with the Institut Laue-Langevin
(ILL), the European Molecular
Biology Laboratory (EMBL),
SOLEIL Synchrotron, European

Synchrotron Radiation Facility
(ESRF), the France Genomique.
The result of successful applied
researches is the transfer of the
developed technologies.

What is the role of CEA in the
European programmes for
research and technological
development?

Our organization is among the
most active participants of the
Framework Programmes for
Research and Technological
Development created by the
European Union. In particular,
in the framework of FP7 it has
been implemented 760 projects

and received 60 grants from the
European Research Council and
25 grants of NPM (New produc-
tion processes and devices) pro-
gram. In the framework of the
Horizon 2020 were accepted 125
projects, including 19 in the field
of nanotechnology ("Leadership in
enabling and industrial technolo-
gies" program). The success rate of
about 25% can be considered as a
very good result.

What areas of nanotechnol-
ogy do you consider as most
promising?

As I have already noted, stud-
ies are performed in various
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NMPOU3BOACTBO CEPOBETOHA MOIYYU/I0 I'PAH-MPU BbICTABKW “"HE®Tb. 'A3. HEOTEXUMUA™

WHBecTnpoexT LieHTpa HaHoTexHonoruiA Pecnybnuky Tarapcran (PT) noyuwn
rpaH-npu XXII MexayHapoaHoOM Creuvan 3vpoBaHHON BbICTaBkyM “HedTb. as.
Hedrexumns", kotopast npoxowia B KasaHi 2-4 ceHTa6ps. CTapTan HaHoLeHTpa —
MOBWALHbIN 33BOJ 415 NPOW3BOACTBA OETOHHBIX M3AENNIA 13 Cepbl — CTa MIYHLLNM
B HOMMHALW "/IHHOBALMOHHbIE 3KoN0ru4ecki 6e30MacHble TexHonorm'",

113BeCTHO, 4TO B MOCIEAHee AecATUIETHE BO BCEX MPOMBILLIEHHO Pa3BUTbIX
CTpaHax HabMIoaeTCs POCT NPOU3BOACTBA TEXHUYECKON Cepbl kak MOBOYHOMO
MPOAYKTa nepepaboTky i 04UCTKI HeTH, MPUPOSHDIX 1 TOMO4HbIX Fa30B. ITOT
GaKT HaTONKHYA PNy Y4eHbIX, MHKEHEPOB W BM3HeCMeHOB 13 Ka3aHu Ha uaeto
CO3aHNs MOBWILHOrO KOMMAIEKCA MO MPOM3BOACTBY CePOBETOHA MOLLHOCTbIO
20 Kyb6oMeTpOB B YaC. MIHHOBALWOHHLIN 33BOg KZAF-20 ABASETCS YHUKJIb-
HOM pa3paboTKoi MPOEKTHON KOMMAHMM HaHOLEHTpa “TokomnouT". ObLuas
CTOMMOCTb NPOeKTa = 51 MAH. py6. CTapTan 0becneymnBaeT yTUAU3ALMIO OTX0-
0B He)Tera3oxMmMI4eckix NpOM3BOACTB, B YACTHOCTH, Cepbl, BbiMyckas Ha ee
0OCHOBE Ka4eCTBEHHbIE CTPOUTE/bHbIE MaTepUabl. Tak Kak MPOM3BOACTBEHHDII
KOMMIeKC MOBW/IEH, er0 MOXHO TPAHCMOPTUPOBATD K MECTY HAXOXKAEHMS! Cbipbs,
YTO CYLLIECTBEHHO CHIXAET CTOMMOCTL MPOAYKLMM.

"EXerogHo Ha MpeanpusTUAX HedTerasoxvMMmyeckoro komnsekca Poccum
OCTAlOTCA COTHM ThICSY TOHH TEXHUYECKOW Cepbl B BME OTXOAO0B, CyMMAapHDIiA
06beM KOTOpLIX \oke MpeBbicA 10 MAH. T., = KOMMEHTUPYET NPOeKT JMUTpHiA
MaLLMH, reHepaNbHbIA AnpexTop LieHTpa HaHoTexHoAOMiA PT. = Mbl MHBECTMPO-
BA/IW B Pa3paboTky TexHonoriu 44 MAH. pyb., byayuu yBepeHbl, YTO MPOEKT He
TONbKO BLICTPO OKYMUT Cebsl, HO M HAYHET MPUHOCUTBL MPUBLIL. Ha CeropHsLL-
HUW JieHb, NPOM3BOACTBO CEPOBETOHA — 3TO Haubonee nepcnekTUBHas 1 APdek-

BaXHbIM MPENMYLLIECTBOM TEXHOMOTIAM MOMy4EHNs CePOBETOHA SBNSIETCS
OTCYTCTBME BOZbI B TEXHOMOrMYECKOM MPOLIECCe, YTO MO3BO/ISET MPOBOATH
paboTbl Mpu OTPULATENbHDIX Temneparypax. [pou3BOACTBO 6E30TX0AHOe,
Mpu4eM BO3MOXHO BTOPUYHAS NepepaboTka rotoBbix U3Aennii. OCObeHHOCTb
MPEANIaraeMoi TEXHOMOMM 3aKIIO4AETCS B UCTIONL30BAHUN TUAPOAMHAMMYE-
CKOTO JMCNEpraTopa, KOTOpbLIA MO3BONSET CO3AATb B MPSMOTOYHOM PEXMME
METa-HaHOCTPYKTYPUPOBAHHYIO CUCTEMY C MOMY4EHWEM COMOAMMEPA CEpbl.
BETOHbI Ha CEPHOM BSOKYLLIEM 06/1aaloT 60A1ee BbICOKOW MPOYHOCTbIO MO CPas-
HEHWIO C 6ETOHAMI Ha MOPT/IAHL, LieMeHTe, U BbICTPO JOCTUFAIOT MPOEKTHOM
MPO4HOCTH.

3aBOZ MpOW3BOAMT CTPOUTENbHYIO MPOAYKLMIO, KOTOpas COOTBETCTBYET
BCEM CAHWTAPHO-TEXHWYECKMM HOPMaM U ke CepTUMUMPOBaHA. B nepsyio
04epesib, byAeT 3anyLLeHO NPOU3BOACTBO HOPAIOPOB, AOPOXHDIX AT W LLEOHS.
LLlebeHb 13 cepobeToHa cooTBeTcTBYET Mapke M1000, 061aaeT BbICOKON MOPO-
30CTOMKOCTBIO W CMIOCObeH BbiaepkaTb 6onee 400 LMKNOB bAarofaps rMapo-
(GO6HLIM CBOWCTBAM. B OTAMYME OT rpaHNUTHOrO, MHHOBALMOHHLIN LiebeHb He
PaiOAKTMBEH.

"[nsi Poccvn TexHonorus NpOV3BOACTBA cepobe-
TOHA — 3T0 HOBWHKA, — OTMETAN EBreHMin XpamoB, AVPEKTOp MPOEKTHOM
KOMMaHMN “TMOKOMMO3WT". — OBHAKO, OH yXe JOCTATO4HO LUMPOKO UCMIONb3y-
€TCA B CTPOUTENLCTBE 33 PyBEXOM. MoaUepKHY, YTO Halla TEXHOMOTS U Hall
3aB0f, — 370 Ha 100% 0Te4eCTBEHHDIN NPOAYKT C BHEAPEHIEM HAHOTEXHONOT I,
YTO CYLLIECTBEHHO YYHLUIMAO KOHKYPEHTOCMOCOBHOCTDL MaTepuana'”.

TUBHAS TEXHO/OMNS YTUN3ALMUM Cepbl'.

fields, for example, in electron-
ics, where the dimensions of the
functional elements has shifted
from the micro- to the nanoscale,
in photovoltaics, where the use
of nanotechnology allows to
increase the efficiency of con-
version of solar energy, in medi-
cine and pharmacology, where
nanoparticles help to create new
medicines that provide targeted
delivery of active components.
At the EuroNanoForum 2015 we
also presented the Toxicology pro-
gram, which is closely related to
the problems of nanotechnology
development. It includes projects,
for example, for detecting the
concentration of nanoparticles
in the environment, evaluating
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physiological barriers crossed by
nanoparticles, the study of the
interaction between nanoparti-
cles and proteins.

What are the sources of funding
for the projects?

Firstly, CEA is funded by the gov-
ernment of France, the second
source are contracts for R&Ds for
commercial companies, thirdly,
we win grants from European
and national institutions. The
filling of the budget depends
on the kind of the research, for
example, basic researches, as a
rule, are mostly funded by the
state, and the technological
developments - by commercial
contracts.
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Do you cooperate with Russian
companies?

We cooperate with Crocus
Technology, which has offices in
Grenoble and Rousset, as well as
a subsidiary in Moscow - Crocus
Nanoelectronics. Magnetic Logic
Unit (MLU) architecture developed
by Crocus Technology is based on
researches in the field of spin-
tronics, which were performed in
Grenoble with the participation
of CEA. I think that this is a very
promising project. We are open
for cooperation with industrial
companies and research organiza-
tions from Russia and other coun-
tries, as well as provide young sci-
entists opportunities to imple-
ment their ideas. [



