


D UNe PAH

OcHoBaH B 1977 r. KaK nHctutyt AKagemuun Hayk CCCP
C 2014 r. npuHagnexut ®egepasibHOMYy areHTCTBY Hay4YHbIX OpraHU3auum

B 2015 r. npeo6bpa3oBaH B PeaepanbHblii UCCNea0BaTENbCKUN LEHTP,
BK/IIOYAIOLWUMA

UHCcTUTYT npuknagHoit ousukm PAH
UHCTUTYT PU3UKM MUKpOCTPYKTYp PAH
NHCcTUTYT Nnpobaem mawmnHocTpoeHua PAH

AvpeKTtop nHcrutyta 8 1977-2003 r.r.
akagemuK A.B.lfanoHoB-lpexoB

Avnpektop nHcrutyta 8 2003-2015 r.r.
akapemuK A.l./lutBak

bonee 1600 coTpyaHMkoB, okono 700 yenoBeK Hay4yHble COTPYAHUKMN,
B TOM Yyncne 6 akagemukos, 10 uneHoB-KoppecnoHaeHToB PAH,
120 poKtopoB un 320 KaHANAaTOB HayK. CpegHun Bo3pacT 46 ner



HayuyHble HanpaBaeHUA

MNP PAH - mMynbTUAUCUUNIMHAPHDBIA UHCTUTYT. HayuyHble HanpaB/eHUA BKAKOYAIOT:

® DNEeKTPOHUKa 60/1bLUMX MOLLHOCTEN

* JNeKTpoAMHAMMKA NNa3Mmbl

e [IMHaMMKa HeZIMHEUHDbIX NPOLLEeCCoB

e Papgmnodpusunuyeckne metoabl AMarHOCTUKU OKpPYXKaloLen cpeabl
e TMAPODU3NKKN N rTMAPOAKYCTUKA

e ®dusnkm atmocdepbl U OKeaHa

e JlazepHasa GPU3MKa U HeZIMHENHAA ONTUKA

e KBaHTOBasa makpodusuKa

e PeHTreHOBCKas ONTUKA

e HaHOdOTOHMKA

e HaHomaTepmanbl U yCTPOMCTBA HA UX OCHOBE

e AcTtpodusnkmna u pnsnKa Kocmoca

e UccnepoBaHUA XKUBbIX CUCTEM

e KonebaHua 1 BONHbI B MalLMHAX U KOHCTPYKLUAX

Bo BCeX 3TUX U CMEXHbIX 061acTAX Mbl UMeeM AeNo rMaBHbiM 06pa3om ¢ KonebaHuamm m
BOJIHAMU PpPasnnyHOi  ¢u3MUecKoid npupogbl B LWIMPOKOM AuanasoHe 3ajaud:
BO36y)XaeHnem KonebaHMh U BONH B HEPABHOBECHbIX Ccpepax, U3yyeHUem wu
pacnpocTpaHeHMemM BOJIH, B3auMMOAENCTBMEM BOJIH C BewecTBOM, MNPUEMOM U
perucTpauuei u T.A4.



HALLU NPAHLUUNDBI

*EQUHCTBO Hay4YHOI naeonornu

HuxeropoacKkas wkKona pagnodusmnkmu — uccneaoBaHua BOJIHOBbIX U

KonebatenbHbIX NpoLeccoB B Npupoae, 1abopaTopHbIX yc10BUAX, B 1
6MoNorMyecknx o6 bEKTax u TEXHUYECKMX cucTemax; paspaboTka Ha OCHOBe 3TOro |
HOBbIX YCTPOUCTB, TEXHO/IOTMU U MaTeprUanos ;

*MynbTUANUCUUNANHAPHOCTb
*OpueHTaLMA Ha KpynHble HayYHO-TeEXHUUYECKUEe NPoeKTbl I
*banaHc pyHAaMeHTaNbHbIX U NPUKAAAHDbIX UCCNef0BaHUN

*HayuHble WKobl U COOCTBEHHAA KOMMJIEKCHAaA CUCTEMA NOATOTOBKU KaApoB

*3a6oTa 0 counanbHou chepe




Mporpamma pa3sutua pepepanbHbIX UccneaoBatTenbCckux ueHtpos ®PAHO PP 1

45 rpaHTOoB POCCMiACKOro HayyHoro ¢oHaa

5 merarpaHtoB MuHo6pHayku P® ana opraHmnsaumm nabopatopuit nog pyKosoactsom

4
250 rpaHTOoB POPU 3
Bblaatowmxca yyeHbix CLLUA, AnoHum, FrepmaHumn, dpaHumm I

bonee 1 mappa, pyb B rog,




HALWLWU NPUKNAOHBIE PABOTbI

OBBEAWHEHHARA
CYAOCTPOUTENDBbHAA
KOPMOPAUMUA

POCATOM




CTeHpA, ucnbiTaHWUA TMPOTPOHOB AnA npoeKTa ITER

BONbLWKMHCTBO YCTAHOBOK B Mupe anA
uccneaoBaHUM No marHMTHomy YTC ocHaweHo
rMpoTPOHaMM, NpoussegeHHbIMU B HUXKHem
Hosropope

TMPOTPOHDI

JocTUrHyTa HenpepbiBHAaA MOLWHOCTb 1.2 MBT Ha
yactoTte 170 My, Kna 52%, anAutenbHoOCTb 6onee
100 c

Co3aaHbl rTMPOTPOHDbI TeparepLuoBoro Anana3oHa
yactot: 0.7 Thy — 200 KB1, 1 TTy -5 KBT, 1.3 Tly, —
0.5 KBt

MPOTPOHbI UCNONb3YIOTCA ANA NPOMbILIIEHHDBIX U
nuccnepoBaTeNbCKU NPUMEHEHUN, B TOM Uncne
ANA co3aaHua/Harpesa naa3mbl C YHUKaAbHbIMMU
napameTpamm :

*HarpeB naasmbl B MarHUTHbIX nosyliKax (ITER,
NAd)

*ACTOYHUKN YCKOPEHHDbIX MIOHOB U HEMTPOHOB ANA
6uomeaunLUUHDI

*[lnaamoxmmunyecKkme peakTtopbl anA
BblpalMBaHUA a/iIMa30B

* MlepcneKTUBHbIE UCTOYHUKU ONA PEHTT@HOBCKOM
nurorpadpumn



MnasmeHHble u CBY TexHONOrUM

BbICOKOCKOPOCTHO POCT a/iIMa3HbIX
NAEHOK

G, um/h

0 \ \ \
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[CH,], %

Pa3pabaTbiBaloTCA TEXHO/IOMMU aZIMa3HOM 3N1eKTPOHUKHU
MonyyeHbl a/IMasHble NAEHKU C NerMpoBaHHbIMM
6opom cnoamu ( B TOM ymcne, Aenbra-nNermpoBaHHE)

Mnasmoxumuueckut peaktop Ha 6ase
10 kW/30 GHz rupoTpoHa
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Bonbwoii TepmocTpaTndmumnpoBaHHbI 6accerH

feodpusmnueckume
uccnepoBaHuUA

UccnepaoBaHuA B3aMmopgencTems
aTmocdepbl U1 OKeaHa:

* MogenunpoBaHue
KPYNHOMACLITabHbIX NPUPOAHDbIX
npoueccos

* ArmocdepHOe 3NeKTPUYecTso U
$dU3MKa MONHUEBDbIX pa3paaoB
*KaTtacrpodpuueckume asneHua
*[lpeackasaHUA noroAabl
*3meHeHUAa KAiMmarTa



9X0-CHrHan

N3nyuaTenb ana Tomorpadpum ApKTUKK

’MapoaKycTtuueckue usnydyartenum

Co3paHbl n3nyyaTenun pekopaHom
aKyCTMYEeCKOM Mo HOCTM nopAaka 10 KBt B
AnanasoHe ot 20 go 1 000 Ny, u pas3mpoBaHHbIE
n3ny4vatoLLme CucTem gNAa BOEHHO-TEXHNYECKUX
NPUNOXKEHUN U TOMOTrpadnm oKeaHa

3XOFpaMMa MmapoaoKaumMoOHHOIo CUrHaia

90w

90E

Tpacca akyCTUYEeCKOM NOKauumn B
akcnepumeHTax ATOK (PO-CLLA)



N3o06parkatlowwan
PEeHTreHOBCKaA ONTUKaA

Co3paH creHa, HaHoautorpadum (A =
13.5 HM), UTO NPOAEMOHCTPUPOBANO
nosasneHue B PP TexHonorui,
NO3BONAIOLLMX:

pa3pabaTbiBaTb M NPOU3BOAUTH
COBpeMeHHOoe ninTorpadpumyeckoe
obopyaoBaHue, KOTopoe B HnKanwme
rogbl CTaHET OCHOBHbIM MPU
NPOM3BOACTBE YMMOB C
TOMO/IOrMYECKMMM HOPMaMU 22-8 HM,

N3roTaBaMBaTb ONTUYECKNE CUCTEMDI
CBEPXBbICOKOrO MPOCTPaHCTBEHHOIO
pa3pelleHnsa ana aCTPOHOMUN U
MWKPOCKOMNUN.
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Temnepetypa 108 °K («camas xonogHas TouKa B
Poccumny)

BnepBble NPOAEMOHCTPUPOBAHO:

* ABYMepHbIii ra3 Pepmu aTomoB
% -4 * nepecTpoiika mexay 6030HHOU U pepMUOHHOM
L CTaTUCTUKOMN B 2-MepHOI cucteme
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"Ladies and gentlemen, we have detected gravitational waves"
Professor David Reitze

Bu3nt ncnonHAoWero AMpekrTopa mexayHapogHoro npoekra LIGO [3suga Pautue David Reitze
(Executive Director of LIGO, Caltech, USA), 2016 .



MNetaBatTHbIX Nnasep PEARL
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Co3aaH camblii MOLHDbIM B MUPEe NapamMmeTPUUECKUIA YCUAUTENb J1Ia3ePHbIX MMMNY/IbCOB C NapameTpamm:

dHeprusa 24 [xxoynen 002

OnutenbHocTb UMmnynbca 43 pemToCeKyHAabl % e _
NMukoBaa moLHOCTb 0.56 MNetaBatr Tg’ c)
NHTEHCMBHOCTb 10 22 Bt/cm? 7300 25 200 150 100 50

MeV

MpoaeMOoHCTPUPOBaHO Na3epHO-NNa3MeHHOe YCKOPeHUe 31eKTPOHOB ¢ Temnom 6onee 1 BB/cm
TemnepaTtypa 3nekTpoHos 2.5 102°K



PAH

Megaproject XCELS

XCELS - world most powerful laser infrastructure that will be built at

the Institute of Applied Physics in Nizhny Novgorod
to study the properties of matter and vacuum in the presence of extreme light
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Ascent to the highest intensity of light,

"the Extreme Light"

XCELS - Exawatt Center for Extreme Light Studies



http://www.xcels.iapras.ru/

Megaproject XCELS

Laser source for XCELS

Laboratory of Laboratory of high Laboratory for modeling astrophysical Laboratory of
superstrong fields energy physics h 1a and early I nuclear optics

o

© 100 MeV

I Linear accelerator I

| Laser with peak power up to 200 PW |

Laboratory of
neutron physics

Laboratory for studying Laboratory of attosecond
the properties of vacuum | and t 1d physi

Laboratory of
metrology

A specially designed focusing system provides
the ascent to the highest intensity level of 10%° -
1025 W/cm? by combining 12 laser beams. The
resulting energy density in the focal area
attains 10'% J/cm3, several orders of magnitude
higher than in the center of the Sun.

XCELS is based on the 200
Petawatt (2 x 1017 Watt) laser
facility that exceeds the
current record power level by
100 times. It comprises 12
amplification channels, each
producing a laser pulse with
400 J energy and 25
femtosecond pulse duration.

XCELS - Exawatt Center for Extreme Light Studies

16




Megaproject XCELS

Key technologies behind XCELS laser facility

The XCELS laser facility is based on the technologies developed at the Institute of
Applied Physics in Nizhny Novgorod and the Russian Federal Nuclear Center in Sarov
and implemented in PEARL and FEMTA, the world’s first petawatt parametric lasers

Large aperture nonlinear crystals
and optical gratings provide |
amplification and compression of
laser pulses to multipetawatt level K \

XCELS - Exawatt Center for Extreme Light Studies




Megaproject XCELS

New science with XCELS

The main goal of XCELS is to study new science and applications at the

emerging interface between high-field physics and high-energy physics
I[W /cm?]
1030
XCELS+ 4 27 probing vacuum
XCELS gamma sources
ELI -1 102 EM cascades
1021
1018 -
ionization Electromagnetic cascades in
1015 vacuum can be produced by

laser light
XCELS - Exawatt Center for Extreme Light Studies 18




Megaproject XCELS

Prospects for fundamental research and applications

*Ultrarelativisitic laser-
matter interaction

*Exotic states of matter with
ultrahigh energy density,
laboratory astrophysics
*Phenomena of nonlinear
quantum electrodynamics in

the presence of ultraintense

laser fields; ultradense
electron-positron plasma
 Study of space-time

structure of vacuum
*Nuclear optics

Generation of giant attosecond pulses
for probing of quantum vacuum

300 MeV 200 pC

<
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/
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Electron acceleration with rate 1 GeV/cm

107
108
10°

1010

Z y lem?
10GeV d(hw)od n,

X, pum

Directed I'-ray source with 10 GeV quanta

300 MeV protons from thin foils
for hadron therapy

XCELS - Exawatt Center for Extreme Light Studies

*Ultracompact
acceleration
*Directed brilliant gamma-
ray sources

*Material diagnostics and
metrology with picometer
spatial and subfemtosecond
temporal resolution

particle

*Advanced particle and
radiation sources for
medicine, pharmacology,
radiography, nuclear

inspection and processing




HALLUWA MEYTHI

SKCMNEPVUMEHTAMBHbBIV KOPMAYC OMNA UCCNEQOBAHWA SKCTRPEMA
MAoOrMneEevi HA SEASE VUM PAH "EESBOOHOE”

CtpoutenbctBo MexayaHpPOAHOro LeHTPa NCC/IeA0BaHMM 3KCTPEMAIbHbIX CBETOBbLIX MONEN
Ha nonunroHe «bessoagHoe»




N
CneunannsnpoBaHHble Knaccbl WKonbl-nmuea Ne40, 72 WKo/bHUKaA

NS
ba3oBbin pakynbTeT HHIY — Bbicwas wKona obuwen n npuknagHom pusnkm

84 cTtyneHTa

AcnupaHTypa, 9 cneunanbHocTel, 65 acnnMpaHTos

2012r. 2013r.

C.b. bogpoe W.E. UnsikoB JLA. bageer [.C. Xeneanos W.E. Myxun W.N. CHeTkoB
2014r. 2016r. 2016 r.

WH. Inaenxynosa

Mpemns MNpezngenTta PO

B 06r1acTV Haykn M MHHOBAL| Wil
ANA MONIOABIX YHeHbIX

B.I0. 3acnas ckuit A.A.ToHockor  A.B. Kopmumanos E.H. Hepyw



Te3uncbl NpeasbibOPHOM NPOrpammbl

1. [locTUXKEHME KOHCeHCYCa Mexay AKagemuer U opraHamu B1aCTU OTHOCUTENIbHO MOHUMAHUA NMPUYNH
TenepeLlHero COCTOAHUA OTEeYECTBEHHOM HayKK, NyTen BbIXOAa U3 KpU3KNCa U POSIN B 3TOM AKagemum
N pyHAAMEHTANIbHOMN HaYKMW.

2. MonyyeHne AKagemmen Hayk paboTatomx MHCTPYMEHTOB GOPMUPOBAHUA N peanmsaLmnm
rocyapCTBEHHOMN Hay4YHO-TEXHUYECKOM NOIMTUKU U ee peanuns3almmn Ha ocHoBe 6a30BOro NpuHUMNa —
HayKOM ZI0/IKHbl YNPaBAATb YUYeHble.

3. AKTMBM3aUMsA TeKyLen paboTbl AKageMnm Ha OCHOBE YKa3aHHbIX Bblllie NHCTPYMEHTOB,
CYLLLECTBEHHOro OOHOBNEHUA e PYKOBOAALLMX OPraHOB U OXMBNEHUA PaboTbl HayYHbIX COBETOB.

MpeKpalleHne NONUTUKM KOCaKAEHHON KPemnocTu».

4. AKagemuma A0KHaA NPUHATb Ha ceba OTBETCTBEHHOCTb 33 MHULMALMIO U NPOABUNKEHUE
KPYMHbIX HaYYHbIX NPOEKTOB

5. banaHc pyHAaMeHTaNbHbIX U NPUKNALHbIX UCCNEe[0BAHUN U POSiIb AKaAEMUN B €r0 NOALEPHKAHUM.
6. Bo3poxxkaeHune ponn Akagemun B obecneyeHnn 6e30nacHOCTM CTPaHbI.
7. Co3pgaHune WUpoKoro MHGOPMaALMOHHOIO NonA AKagemMum.

AKagemus OONXKHA Pa3BEePHYTbCA NMLOM K 0OLLLECTBY M aKTUBHO BbICTPAaNBaATb C HUM NOHATHbIE OTHOLLEHMUA,
OTKPbITO OTCTaMBaTb CBOW B3rNsAbl, PEKNAMMPOBATb HAaYKYy U HallM AOCTUKeHUsA, bbiTb OTKpbITOM ana CMMWN.



