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YcraHoBKa JJi MCCJIeI0BAHMSA
PATUANMOHHBIX MOBPEKIACHUUA B MATEPUAJIAX
U YJIEKTPOHHBIX KOMIIOHEHTAX

VYcraHoBKa 711 paJMAlMOHHBIX HCCIEIOBaHUM Ha
myuke Ne3 peakropa MBP-2 B Jlabopatopun HEHTpOH-
HOU (pr3mku mM. V.M. @panka MMeeT yYHUKAIbHBIC Xa-
pakrepucTukd. OHa TO3BOJISIET IMPOBOIUTH OOIydeHHE
00pa3oB OBICTPBIMH HEWTPOHAMH M TraMMa-KBaHTAMH
BCETO B HECKOJILKHX JICCATKAX CAHTHUMETPOB OT aKTHBHOMH
30HBI PEaKTopa, YTo JJaeT BO3MOXHOCTh 332 KOPOTKOE Bpe-
Ms TIOJIy4aTh Ha UCCIEAyeMOM oOpasiie OOJbIoi ¢urto-
€HC HEHTPOHOB B IIMPOKOM DHEPreTHUECKOM JHana3oHe
U IPOBOAUTH OHJIAWH-U3MEPEHUs OTKa30yCTOMYMBOCTH
ANIEKTPOHHBIX KOMIIOHEHTOB. Pa3mereHre o0pasios s
TIONTy4YeHHST OONBIINX (PIIFOCHCOB OCYIISCTBISACTCS HA TO-
JOBHOH YacTH YCTAHOBKM B 3KCIEPHMEHTAIBHOM 3alle
nepesl IUKIOM pabdOoThl PEaKkTopa, 3aTeM BCSl yCTAaHOBKA
BMeCTe ¢ 00pa3IaMy MepeMeIIaeTcs 0 PEIbCOBOMY ITyTH
CKBO3b OHMOJIOTMYECKYIO 3alUTy K aKTUBHOH 30HE peax-

Topa. JIJ14 MOMy4eHns MEHBIINX (DIIOCHCOB B YCTaHOBKE
HPEeIyCMOTPEHBI JONOIHUTENBHBIC MTO3UIHNH, B KOTOPBIE
MOYXHO BCTAaBIIATh U CHUMATh 00pa3Ibl B Iporecce pado-
TBI peakTopa 0e3 mepeMelieHus Beeid KoHCTpyKuud. [1pu
HEOOXOAMMOCTH YCTaHOBKAa MOXKET OBITh JJOYKOMILICKTO-
BaHa KPUOTEHHBIMH CHCTEMaMH JUISl MOJTYYEHHS HHU3KHX
Temrieparyp Ha oopasue (1o ~ 20 K).

[110THOCTH TOTOKA HEUTPOHOB € dHEprue 25 MdIB +
10 MaB coctasiser ot 5-10° g0 2-10'2 em2- ¢!, uro
obecrieyrBaeT (JIFOCHC HEHTPOHOB Ha 0Opasie 3a OIUH
CTaHAapTHBIN LMK paborel peakropa (11 cyTtok) ot
5-10" no 2-10'® cm2. IIpu sTOoM Temmeparypa Ha 06-
pasiie Bo BpeMs OOITydeHHs B cCaMoid ONKHEH K aKTUBHON
30He Touke He npesbimaeT 50 °C.

Ha ycraHOBKe IPOBOASATCS MCCIICNOBAHUS paIraliy-
OHHOH CTOHKOCTH IIMPOKOTO Kpyra MaTepuaiioB, KOTOPbIC
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Facility for Radiation Damage Studies in
Materials and Electronic Components

The facility for radiation research installed at beam
No.3 of the IBR-2 reactor at the Frank Laboratory of
Neutron Physics possesses unique parameters. It allows
one to carry out irradiation of samples with fast neutrons
and gamma quants at a distance of a few dozen centime-
ters from the reactor core, which will make it possible to
achieve a large neutron fluence on the sample tested in a
wide energy range for a short period of time and imple-
ment online measurements on fault tolerance of electronic
components. The arrangement of samples for obtaining
large fluences is realized on the head part of the facility in
the experimental hall before the reactor operation cycle;
afterwards the facility with samples is moved along track
through the biological shield to the reactor core. For
achieving smaller fluences, additional positions are pro-
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vided in the facility in which samples can be installed or
removed during the reactor operation without displacing
the whole structure. If needed, the facility may be resup-
plied with cryogenic systems for reaching low temperature
on the sample (up to ~ 20 K).

The neutron flux density with an energy of 25 meV —
10 MeVis from 5-10°to 2 - 10'2ecm2 - 57!, which provides
the neutron fluence on the sample in one standard reactor
operation cycle (11 days) from 5-10'! to 2-10'® cm=2.
At the same time, the temperature on the sample during
irradiation at the point closest to the core is below 50°C.

Radiation resistance research of a wide range of mate-
rials is carried out at the facility which are either intended
to be used or in the process of using at the facilities of
the world’s major scientific centres: magnetic field sensors
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TUTAaHUPYIOTCS K UCIIOIB30BAHUIO JTHOO y’Ke HCIONb3yOT-
Csl Ha YCTaHOBKaxX B KPYITHBIX MHMPOBBIX Hay4YHBIX IIEH-
Tpax: CEHCOPOB MarHUTHOTO noJist 11 TokamakoB ITER u
DEMO, 31eMeHTOB IETEKTOPOB M SIEKTPOHUKH IS IKC-
TIePUMEHTANBHBIX ycTaHoBOK Koimmaiinepa LHC (LIEPH),
HEUTPOHHBIX TpepwIBaTenei (mast mpoekra European
spallation source), MarepuasioB Jyisi XOJOTHBIX 3aMe[TH-
teneit Heiirponos UBP-2 (OMSAN) u np.

HenaBHO Ha ycTaHOBKE OBUIM BBINTOJHEHBI MOJEIb-
HBIE 3KCIEPUMEHTHI MO PAJUALIOHHOMY OKpAIIUBAHHUIO
TOMA30B M MOJYYCHUIO MEAWIMHCKUX PaJUOHYKIHIO0B
99mTC, 99M0 " 1311_

B coBmecTHBIX HCCIIEOBaHUAX, IPOBOAMMBIX Ha
YCTaHOBKE, IPHUHUMAIOT YYacTHE Y4YEHbIE M3 MHOTHX
pOCCHHCKHX W 3apyOeKHBIX HAyYHBIX M HAyYHO-00pa3o-
BaTeNbHBIX LIEHTPOB: TPOHMIKOro MHCTHTYTa MHHOBAIU-
OHHBIX M TepMosaepHbIX uccaenoBanuii 'K «Pocarom»
(MockBa), HammoHanmpHOTO HCCIIEIOBATEIBCKOTO sIIEp-
Horo ynuBepcutera MU®U (Mocksa), DPu3ngeckoro
nactutyta uM. I1.H.JlebemeBa Poccuiickoit akamemun
Hayk (MockBa), Ypaiabckoro (ernepanrbHOTO YHHBEPCH-
tera (ExarepunOypr, Poccus), Jlabopatopin MarHUTHBIX

for tokamaks ITER and DEMO, elements of detectors and
electronics for experimental facilities of the collider LHC
(CERN), neutron choppers (for the European spallation
source project), materials for the IBR-2 cold neutron mod-
erators (JINR) and others.

Model experiments on radiation colouring of topazes
and producing medical radionuclides **™Tc, *Mo and '3'1
have recently been carried out at the facility.

A large number of Russian and foreign scientific and
scientific-educational centres participate in collaborative
studies carried out at the facility: the Troitsk Institute of
Innovative and Thermonuclear Research of the State Cor-
poration “Rosatom” (Moscow), the National Research
Nuclear University MEPhI (Moscow), the Lebedev
Physical Institute of the Russian Academy of Sciences
(LPI RAS) (Moscow), the Urals Federal University (Yeka-
terinburg, Russia), the Laboratory of Magnetic Sensors of
the Lviv Polytechnic National University (Lviv, Ukraine),
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ceHcopoB HammoHansHOro yHuBepcurera «JIbBOBCKas
nonutexanka» (JIpBoB, VYkpamna), bemopycckoro ro-
CYJapCTBEHHOTO  TEXHOJOTMYECKOr0  YHHBEPCHTETa
(Munck), MacTtuTyTa snepHoi ¢GU3MKH AKaaeMuHd Hayk
PecrryOnmuku  Y36exucran (TamkeHT), YCKOpPHUTEIEHOTO
uentpa TRIUMF (BaukyBep, Kanana), ¢usudeckoro
nemaprameHTa HamxwmHckoro yHuBepcurera (HankwH,
Kurait), European spallation source (Jlymn, IIBerms),
MATAT? (Bena) u ap. MHOTO HCCIIETOBaHUNA TTPOBOHT-
Csl TAKXKE B COTPYAHHUYECTBE C YUCHBIMH W WH)KCHEPAMH
npyrux nabdoparopuit OUAN: JIOBD, JIAI u JIAP.
IToBelmeHne MHTEpPECa K MPOBEJCHUIO AKCIEPHUMEH-
TOB Ha YCTaHOBKE ITPUBEIIO K YBEJIIMUEHHIO KOJTUIECTBA HC-
CIIeyeMBIX 00pasIoB U MOTPeOOBAIO MPOBEACHHUS PadOT
10 aBTOMATU3aIUH TPOIECCa UX YCTAHOBKH (CHATHS) AJIS
MHUHUMH3AIUN J03bI HOHU3UPYIOIMIET0 N3ITy4eHHUs, MOy~
4aeMoil TIepCOHAIOM TP paboTe C paAHOaKTHBHBIMU 00-
pasuamu. C 31oif nenpio B JIH® 651 pazpaboTan mpoexT
110 BHEAPEHUIO POOOTU3NPOBAHHOTO MAaHUITYIISITOPA B TEX-
HOJIOTHYECKYIO Cpey ycTaHOBKH. Vcrionb3oBaHue podoTra
MTO3BOJISIET JUCTAHIIMOHHO YCTaHABIMBATH (CHUMATH) 00-
pasipl B Pa3IMuHBIX TOYKaX T'OJOBHOI 4acTH yCTaHOBKH

TIpuMep U3MeHEHUs 11BeTa TOIa3a Mocie
obmyuenus Ha peakrope BP-2

Colour change of topaz after irradiation
at the IBR-2 reactor

the Belarussian State Technological University (Minsk,
the Republic of Belarus), the Institute of Nuclear Physics
of the Academy of Sciences of the Republic of Uzbekistan
(Tashkent), the Accelerator Centre TRIUMF (Vancouver,
Canada), the Physics Department of Nanjing University
(Nanjing, China), the European Spallation Source (Lund,
Sweden), IAEA (Vienna) and others. Much research is
implemented as well in collaboration with scientists and
engineers of the JINR Laboratories: VBLHEP, DLNP and
FLNR.

Growing interest in carrying out experiments at the
facility led to an increase in the number of samples test-
ed and required the realization of activities on the process
automation of their installation (removal) for minimizing
the dose of ionizing radiation obtained by the staff during
the work with radioactive samples. For this purpose a proj-
ect for the implementation of a robotic arm in the techno-
logical environment of the facility has been developed at
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6e3 MpsIMOro KOHTaKTa MEPCOHaNa C pajuo-
AKTUBHBIMH 00pa3liaMH U 3JIEMEHTaMH KOH-
CTPYKLIUH J0 U TIOCJIE OOITydeHNSI.

TounocTe pacmonoxeHus o0OpasloOB B
MPOCTPAHCTBE JIOCTUTACTCS MPEUN3HOHHBIM
MO3UI[MOHUPOBAHUEM YCTaHOBKH ITyTEM 3a-
JaHust TpeOyeMbIX KOOPAMHAT B MPOrpaMMe,
M0 KOTOPOH NEeHCTBYyeT pPOOOTH3MpOBAaHHAS
cuctema. B cBs3U ¢ MOsIBICHNEM BO3MOKHO-
CTH HE3aBHCUMOI M OBICTPOI CMEHBI 00pas3-
I[OB B YCJIOBUSIX BBICOKHX TOJIEH MOHU3HUPY-
IOIIEr0 M3JIyYCHUs] CTAaHOBHUTCS JIOCTYITHBIM
MIPOBEAECHNE HOBBIX TUIIOB YKCIIEPUMEHTOB H
BO3pacTaeT MPON3BOAUTEILHOCTD YCTAHOBKH
(KOTM9IeCcTBO UCCIIEAYEMBIX 00Pa3IIoB).
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PoGotusupoBanHas cucrema The robotic system of moving
nepeMeIeHus 00pas3ioB samples

FLNP. The use of the robot allows remote installing (removal) of samples
in various points of the head part of the facility without a direct contact
of the personnel with radioactive samples and structural elements before
and after the irradiation.

Accuracy of the samples’ location in the space is achieved by precise
positioning of the facility by means of setting the required coordinates
in the programme according to which the robotic system operates. In
relation with possibility of independent and rapid change of samples, in
conditions of high ionizing radiation fields, it will be available to carry
out new kinds of experiments which will increase the productivity of the
facility (the number of samples tested).
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