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The electron accelerator LINAC situated at JINR is a unique facility with the following
controllable parameters: electron energy in a range from 26 to 200 MeV up to now, it is proposed
to increase it), macropulse duration from 30 to 3000 ns with a bunch duration of 1 ps, current from
0 (single electrons) to 60 mA, adjustable pulse repetition rate in a range from 2865 to 20 MHz. At
present, this facility is the only one in the world with such flexible and reliably adjustable
parameters.

The FLAP collaboration (Fundamental & applied Linear Accelerator Physics collaboration) is
aimed at the study of the basics of electromagnetic interactions and new applications of
controllable generation of electromagnetic radiation by relativistic electrons using functional
materials. This is important both for deeper understanding of the nature of electromagnetic
interactions and development of advanced diagnostic tools for accelerated beams of charged
particles, spintronic devices and novel superfast detectors of electromagnetic radiation.

The collaboration involves 19 organizations from 7 countries.

The main tasks include:

e Examination of electromagnetic response of certain materials, such as topological
insulators and Dirac semimetals irradiated by bunched relativistic electron beams and
development of contactless diagnostic devices, including spintronics.

e Spectral and angular characteristics of photon response (Cherenkov, synchrotron,
transition radiations, etc.), for various targets, including metamaterials, irradiated by
bunched relativistic electron beams, development of highly monochromatic and narrow
controllable sources of electromagnetic radiation (toward electron lithography, deposition,
etching...).

e Polarization of electromagnetic radiation in surface structures with high local electron
density — new approach to generation of electromagnetic radiation based on interaction of
accelerated electron beam with spatially ordered high electron density structures.

e Interaction of relativistic electron beams with nanocapillary and corrugated devices,
electron channeling mode.

e Investigation of the nature of strong interactions in photoproduction of pi minus and eta
mesons.

e A set of applied problems, such as creation of a station for neutron radiography and
spectroscopy; development and testing of advanced detectors for nondestructive beam
diagnostics with high time and space resolution, including neutron detectors; sources of
secondary particles with controllable properties for high pressure solid state physics, EOS,
etc.; radiation medicine with electron and gamma beams; generation of high intensity THz
radiation with controllable properties.

LINAC is also an excellent facility for scientific education, which will definitely attract a large
number of outer users, both from RF and other countries.

At present, LINAC is in the process of commissioning. It is expected that the accelerator will be
put in operation in the nearest future. It is also proposed to upgrade the facility successively to
higher electron energy: 400 - 800 MeV.
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OnextpoHHblii  yckoputens JIMHAK (OUSAMN) sBnsercs yHUKaIbHOM YCTaHOBKOW €O
CJIEIYIOIMMU KOHTPOJIMPYEMBIMHU IMapaMeTpaMu: SHEpPrus 3JeKTpoHoB oT 26 mo 200 M»B B
HACTOSIIINI MOMEHT, IPEIaraeTcs €€ MOBbIIIEHUE, JTUTEILHOCTh MakpouMityJibea oT 30 7o 3000
HC ¢ 1 mc Oanuamu, Tok oT 0 (egMHHMYHBIE JEKTPOHBI) 10 60 MA, HacTpauBaeMmas 4acToTa
CJICIOBaHMSI UMITYJILCOB B MHTEepBaje ot 2865 mo 20 MI'. B HacTosmiee Bpemsi 3TO € IMHCTBEHHAS
B MHpE YCTaHOBKA C HACTOJIBKO TMOKO U HAJI)KHO HACTPAUBAEMbIMU MTapaMETPAMH.
Komnabopamust FLAP (Fundamental & applied Linear Accelerator Physics collaboration)
HalleJIeHa HAa M3YYEHHE OCHOB D3JICKTPOMArHUTHBIX B3aWMOJCHCTBUUA M HOBBIX NPHIIOKECHHI
YOPaBISIEMON T€HEpaluuy 3JIEKTPOMATHUTHOIO H3IY4YEHUS PEIATHUBUCTCKUMH 3JIEKTPOHAMHU C
WCIOJIb30BaHUEeM (DYHKIIMOHATIBHBIX MAaTEPHANIOB. DTU MPOOJIEMbI BXKHBI i O0see TIIyO0KOro
MTOHUMAHWUSI TPUPO/IBI JJIEKTPOMATHUTHBIX B3aMMOICHCTBHIA M Pa3padOTKH COBPEMEHHBIX CPEJICTB
JMarHOCTUKU YCKOPEHHBIX MYYKOB 3apsHKEHHBIX YAaCTHUIL, COUHTPOHHUKHU, HOBBIX CBEPXOBICTPBIX
JIETEKTOPOB 3JIEKTPOMArHUTHBIX U3JTy4ECHHI.

Komnabopanwms Bximoyaer 19 opranuszanmii u3 7 ctpas.

OCHOBHBIE 33J]a4U.

e ll3ydyeHue »BIEKTPOMArHUTHOTO OTKJIMKA MaTEpUAIOB, TaKUX KaK TOIMOJOTUYECKUE
U30JIATOPBl,  JIMpakoBCKME TONMyMETaulbl, TMOJ  BO3JCUCTBHEM  COAHUYEBAHHBIX
PENATUBUCTCKUX 3JIEKTPOHHBIX MyYKOB U pa3pabOTKa HEpa3pylIAOMKUX O0eCKOHTAKTHBIX
CPENICTB TMAarHOCTUKH, BKIIIOYAsl CIIMHTPOHUKY.

e (CnekTpajgbHble M YIJIOBBIE XapaKTEepUCTUKU (OTOHHOTrO OTKIuKa (YepeHKoBcKoe,
MEPEXOTHOE, CHHXPOTPOHHOE W3IIy4eHHUe, W T.I.) Ui Pa3NUYHbIX MHILIEHEH, BKIOYas
MeTaMmarepualibl, OOJMydeHHbIe COAaHUYEBAHHBIMH PENATUBUCTCKHUMH JJIEKTPOHHBIMU
y4KaMu, pa3paboTka BBICOKOMOHOXPOMATHYHBIX Y3KUX HMCTOYHHKOB
3JEKTPOMArHUTHOTO M3JIY4YeHHs] C KOHTPOJIUPYEMBIMH XapaKTepUCTHKaMu (s
AIEKTPOHHOU JTUTOTpaduu, OCAKICHUS, TPABICHHS. .. ).

e [lonspuzanus 3J€KTPOMarHUTHOTO U3ITyUYEHUS B MOBEPXHOCTHBIX CTPYKTYpPax C BHICOKO
JIOKaJbHOM 3IEKTPOHHOM MIIOTHOCTHIO — HOBBIM MOJIX0/1 K T€HEPAINH 3JIEKTPOMArHUTHOTO
W3JIy4€HUsT HA OCHOBE B3aUMOJACHUCTBHUS YCKOPEHHOIO 3JIEKTPOHHOTO Iy4yKa C
IPOCTPAHCTBEHHO YIOPSIIOYEHHBIMU CTPYKTYPaMU C BHICOKOM 31E€KTPOHHON MJIOTHOCTBIO.

e B3saumonelcTBUE pEISTUBUCTCKUX JJIEKTPOHHBIX IIyYKOB C HAHOKANMWUISIpAaMH H
roprupOBaHHBIMH YCTPOUCTBAMH, PEXKHUM IJIEKTPOHHOTO KAaHATTUPOBAHUS.

e lccrnenoBanue mpHUpoObl CHIIBHBIX B3aUMOJICHCTBUIN B (POTOPOKIEHUU ITU MUHYC U 3Ta
ME30HOB.

e Pan npuxiagHbix 3a1ad, TaKUX KaK CO3[JaHUE CTAHLUMU HEWTPOHHOM paauorpaduu u
CHEKTPOCKOMMH;  pa3paboTka W  TECTUPOBAHHE  COBPEMEHHBIX  JETEKTOPOB
Hepa3pylaed JUarHOCTUKU MYYKOB C BBICOKUM BPEMEHHBIM M MPOCTPAHCTBEHHBIM
paspenieHueM, BKJIIOYass HEUTPOHHBIC ACTEKTOPHI; MCTOUYHUKU BTOPUYHBIX YaCTHI[ C
yIpaBIsieMbIMU ITapaMeTpaMu Ui GU3UKH TBEPOTO Tena mpu Oonbiux nasiaeHusx, Y PC,
U JIp.; paJdalMOHHAs MEIUIMHA C DJJIGKTPOHHBIMU MU TaMMa IydyKamH; TeHepaius
BBICOKOMHTEHCUBHOTO 1111 M3i1ydeHHs ¢ 3aJaHHBIMU CBOMCTBAMHU.

JIMHAK Takoxe sBisieTcsl OTIIMYHOM YCTaHOBKOM A7 HAy4HOTro 00pa30BaHus, YTO, HECOMHEHHO
npuBIIeYeT OOJIBIIOE YKCIIO BHEIIHUX MOJIb30BaTeNel Kak U3 Poccuu, Tak v Jpyrux CTpaH.

B nacrosimee Bpemst JIMHAK nHaxomuTcst B miporiecce ciauu B 3KcIutyatarui. Oxugaercs, 4to
oH OymeT BBeJEGH B OKCIUlyaTanmuio B Ommkaimem Oyaymem. [lpemiaraercs Taxke
TocIIeIoBaTeIbHASI MOJCPHU3ANNS 10 YHeprui snmekrponoB 400 - 800 M»B.



