OJ3IIBAA HUUA® MI'Y umenu M.B. JlomoHOCOBa
v Kadeapa O61welt ssepHOM GU3MKK pur3nueckoro gaxkynabrera MI'Y

CemuHap mnamsitu rpodeccopa b.C. MixaHoBa
“@oTossAepHBIe HcuIefoBaHUsA. COCTOSIHHE U MEPCNeKTUBbI”

24 okTsi6pst 2024 roga B ay. 2-15 19 koprniyca HUMAD MTI'Y.

CTtaTyc 1 nepcneKTuBbl pagnoxXuMmnyYecKnx
uccneposaHmn Ha mukpoTpoHe MT-25 B JIAP OUAN

Hukonam AKceHOB

nikolay.aksenov@jinr.ru

NlabopaTtopusa agepHbix peakunit um. IH. Pneposa, OUNAN, iybHa




CTtaTyc U nepcneKTuBbl pagnoxXuMmnyecKnx
uccnenosaHunm Ha mukpoTpoHe MT-25 B JTIAP OUAN

* UHdpacTpyKTypa J1AP

* Pa3paboTka meToa0B NoAy4YeHMA PaaNOHYKINAO0B ANA AAEPHON
MeaNLNHbI U UCCAea0BaHNIN

* PagunoaHanutTnyeckme nccaenoBaHuUA

* MMonyyeHune poToaaepHbIX AaHHbIX A/ NPOU3BOACTBA PaANOU30TONOB
ana meanLmnHbl.

Ha npumepe usyuyeHua peakuum Ha ctabunbHbiX nsotonax "'Se u
"atMlo B o6nacTtu aHepruin 10-23 MaB. ®asunar Pacynosa
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Research infrastructure of the Flerov Lab: accelerators park
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Joint Institute for Nuclear

Research GOABPUKA CBEPXTSIKEJBIX DJIEMEHTOB:
SCIENCE BRINGING NATIONS HOBASI BA3OBASI YCTAHOBKA OUSIU ITO U3YUYEHUIO CBOMCTB CTD

PHYSICAL REVIEW C 106, L031301 (2022)

PHYSICAL REVIEW C 106, 024612 (2022)

Investigation of **Ca-induced reactions with *?Pu and **U targets at the JINR Superheavy
ry

- OTKpbITUE HOBbIX CT3 LuknotpoH DC-280
- DKCNepUMEeHTbI C BbICOKOM CTaTUCTUKOWN 3aja4a: yBeanyeHme MHTEHCMBHOCTH
(papmoxummsl, CNEeKTPOCKONMs) MYYKOB TAXKEJ/bIX NOHOB
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Chemical identification of new elements

isolation of atoms of the element based on its specific properties unique to each chemical element,
in accordance with the periodic law

Giant Periodic Table — 284 m2in Dubna, Russia
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XUMHNYECKHUE NCCIIEJOBAHHUSA HA ITYYKAX TAKEJIBIX TOHOB
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WHHOBAaLUMOHHbIN nccnepoBatenbCckum ueHtp OUANU

/ \/
(bs \\ « CospaHne WNHHOBauwmoHHoro ueHtpa OUAWN ocyuwecTBnserca B

cooTBEeTCTBUN C ﬂ,OJ'IFOCpO‘-IHbIM CcTpaTern4yeCKnm nJjiaHoOM

4 JOINT INSTITUTE passutusa OUAN po 2030 ropa v ganee.
funun FOR NUCLEAR
1956 — RESEARCH

/ﬁ * WHPpacTpykTypHyto  nnatpopmMy  WMHHOBAUMOHHOINO  LEHTpa

/ -1 obpasyeTr pAL 9KCMepuMeHTanbHbIX KOMMJ1EKCOB,
ubna /|

npeaHasHa4yeHHbIX AJid  peasim3aunm d)yH,D,aMeHTaJ'IbeIX 7

npuKNagHblX WCccnefoBaHWA B paMKax Hay4yHOW nporpamMmbl
_— NHCTUTyTA.

OpHa n3 oCHOBHbIX 3aaau: Pa3zpaboTka TexHonorMm n meToaos
(yCKOpUTEenbHbIX M PpaanoOXMMMYECKUX) B 061acTn saepHoOM
MeAUNLUMUHbI

OAMH U3 MHPPACTPYKTYPHbIX BIOKOB:

— YCKOpUTEJIb 3/IEKTPOHOB ¢ 3Hepruein 40 MaB BmecTe
CTPATETMYECKUAMNAH C pagmoxmmuyeckoi naboparopuen 1-ro knacca gns

N0NroCPOYHOI0 PA3BUTHA OUAU pa3paboTKM meToA0B NoayyeHua paagmonsotonos (>2°Ac,
HATIEPWUOM 00 2030 MO0A U DANEE P¥mTec u ap.) B potoagepHbIX peakumax ana aaepHoM

MmeAUnLUUHDI.
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Photonuclear production of radionuclides

Photonuclear reactions to produce medical, industrial,
and research isotopes from stable (r.a.) targets:

* (v,n)
* (v,p)
N
Zn-68 Cu-67 o
— —¢3
€ Y
] Photons knock out
Electrons neutrons (or protons)
are Electrons brake and and new isotopes are
accelerated produce photons formed
Example:
n 226Ra(y,n)?*Ra that beta-decays to *>°Ac

e s

@ LA @ MT-25: 148 GBq (4 Ci) of 2 Ac
from a 10-day irradiation of 1 g 22°Ra
(FLNR experimental estimation)
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Advantages:
Increased radionuclide purity product;

Much simpler radiochemical isolation procedure and
purification of the final product;

More compact and less power consumption
accelerator;

Much less radioactive waste;

Scalability from science to production on the territory
of the clinic;

Etc.




MpuoputeTHble HaNpPaB/IEHUA U PAAUOHYKAUADI

Heobxoauma nHppacTpyKTypa ana
NPUKNAAHBbIX UCCNea0BaHUMN:

Pa3paboTKka pagmMoXMMMUUYECKUX TEXHOJIOTUN
M MeToA0B NPOU3BOACTBA PAANOHYKINAOB

Pa3BuUTUE YCKOPUTENBHbBIX TEXHO/IOTUI

MHHOBaunm B 06NacTM paavOHYKINAHOWM
Tepanuu

Hay4yHble HanpasaeHuUs

CuHTe3, pa3paboTKka MeToA0B cenapaLmm HOBbIX
PaANOHYKANAO0B ANA TEPAHOCTUKN: SMUTTEPbI afibda-
yactuu, u Oxke-anektpoHos PMTc, 22°Ac, 211At n ap.

R&D no agpecHoM AocTaBKe PaANOHYKANAOB C
NCMNONb30BaHMEM MONEKYNAPHbIX (bruonornyeckmx)
BEKTOPOB

MeTog, (non-uranium) NoAy4YeHUA C NOMOLLbIO
doToAaaepHbIX peakunii Hanbonee BocTpeboBaHHbIX
PEeaKTOPHbIX M30TOMOB

OAauH 13 Hanbonee oXmMaaemMblix Ha MeANLIMHCKOM PbIHKe
PaANOHYKINAOB ANS TEPAHOCTUKN.

doTosaepHbIN METO/, — NepCrneKTUBHAN aNIbTEPHATMBA,
obecneynBatoLLLan BbICOKYHO YNCTOTY U BbIXOA,
pPaguoHYKAMAa

MHHOBALMOHHbIE TepaneBTUYECKUE PASNOHYKANAbI, ONA
KOTOpPbIX NpMMeHeHMe poToAAEPHOrO MeToa
nepcnekTMBHO, Ho nNpeanonaraeTt R&D B obnactu
pagauoxmmmm

MepcneKTUBHbIN PagNOHYKANA ANA TEPAHOCTUKU — IMUTTEP
O»Ke-3NeKTPOoHOB.

Heobxoanmbl agepHo-pusnyeckmne gaHHble, padpaboTka
TEXHOJIOTUM PAAMOXUMMYECKON cenapaumm un
npou3BOACTBa

YHUKaNbHble (NPOM3BOACTBO — TO/IbKO GOTOAAEPHbIM
MeTOA0M) U30TOMbl BbICOKOW YMUCTOTbI (He AnA
MeANLMHCKUX NMPUNONKEHUN)

99mTc
(177|_U, 188Re)*

225Ac

475¢, 44S¢, 67Cu, 195Rh

195m Pt

236Pu’ 237U
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*nns uccnenoBaHui
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Microtron MT-25 — multipurpose electron accelerator

* Was put into operation in 1973 (MT-17). It was
totally upgraded in 1980 (MT-22) and in 1986
(MT-25).

e Modernization since 2011

* New team
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Main Parameters of the

MT-25 Microtron

Maximum electron energy, MeV
Energy range, MeV
Pulsed beam curren, pA
Pulsed current duration, s
Beam spot diameter, mm
Monohromatization, keV
Power consumption, kW
Gamma beam

Gamma-quanta flux, s™

\Bremsstrahlung dose (1m), Gy m*s™'
Neutron beam

Density of thermal neutron flux, pps cm™

Density of ephi-thermal neutron flux, pps cm®

Density of fast neutron flux, s™
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PagunoaHanntuyeckue
nccneanoBaHuA

[poBeaeHMe nccnenoBaHUM 3arPA3HEHUA OKPYKatoLLLen cpeapbl
PaANOHYKAUAAMU B LLeSIAX KOHTPONA SKOI0rMYeckon 6e3onacHoCcTm

anMEHeHVle FI,EI,epHO-d)M3VI‘-IECKMX U PaagnoxXmMmnyeCknX metTogoB
dHAdJ/1N34

Pa3paboTKa meToanK paanoXMMNYECKOro BblaeneHus



Pagunoxmmuuyeckasa naboparopusa JIAP
(B3XKX, ICP-OES u ap)

PeHTreHOdNnyopecueHTHbIX aHaNKU3 famma-aKTMBaLMOHHbIW aHanus3

JHeproancnepcuoHHbIn cnektpomeTp Canberra ¢ U ramma-CcnekTpomeTpus:

PaANON30TONHbBIMU UCTOYHMKAMU (65 aniemeHTOoB) *  MukpotpoH MT-25 (go 65 snemeHTOB)
HacTonbHbIM 3HEpProancnepCcUOHHbIN * [amma-cnektpomeTtp HPGe Canberra
peHTreHod1lyopeCLEHTHbI * [amma-cneKTpomeTp C TOHKUM Ge-
cnektpomeTp S2 PUMA, Bruker AETEKTOPOM

B ToM yncne U n Th no peakumnam:

105Cd (E = 22.16 keV, T1/, = 453 aHeir)
241Am (E=59.6 keV, T,/,=458 ner) Z’iu(y, n)zzy (T12=6.8 AH, E,= 59.7 1 208 K3B)
Th(y n)*>*Th (Ty,,=25.54, E, = 25.65 n 84.17 k3B)
PeHTreHOBCKas TpybKa ¢ Ag-aHOAOM U
netektop HighSense SDD LE.
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2024-2025: CotpyaHuuyecTtBo ¢ [eo/10rM4ecKkum LeHTPOM nccneaosaHnii u aHanusa, YnaH-batop, MoHronums

LABORATORY ANALYSIS AND SERVICES

= Quantitative analyses of mineral resources

= External inspection analyses of final products for export
= Radioactive material analyses

= Mineralogical and petrographical analyses

= Mineral processing test

= Physical-mechanical analysis of non-metallic mineral resources
MNS ISO/IEC 17025

PRODUCTION
*  REFERENCE MATERIAL PRODUCTION

Reference material production-according to ISO 17034: In total, more than
114 types of standards CRM/RM of 6 types (on minerals such as rock, ore,
concentrate, soil, coal, and ash) are produced and sold in the international
market.

Proficiency test organizer

Evaluate the performance of participating laboratories according to pre-

defined criteria through inter-laboratory comparison.
» CGL PTO1 Charcoal Proficiency Test Program
» CGL PTO2 Ore Proficiency Test Program

» CGL PT02 Water Proficiency Test Program
MNS ISO/IEC 17043
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FEONOrUiH CYAAINTAA
LUMHXWUITI3HUU TEB TOYT

AKKpeautauua

CERTIFICATE OF ACCREDITATION
CERTIFICATE OF ACCREDITATION

The ANSI National Accreditation Board

NS National Accredtation Board

CERTIFICATE OF ACCREDITATION

‘The ANSI National

180 17034:2016
B et

REFERENCE MATERIAL PRODUCER

e APAC THD
R
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Ha anekTpocTtaHumax obpa3yetca 6onblioe KOAMYecTBO
30/10W/1IAKOBbLIX OTXOA0B, KOTOpble obnagaer 6onbwnm
NOTEHUMANIOM A/17 WUCMO/b30BAaHUA B KayecTBe MCTOYHMKOB
BTOPUYHOIO CbipbA B CTPOUTENbHOM MNPOMbILLIEHHOCTH,
CEe/IbCKOM X03ANCTBE M Ap.

Llenb uccneposaHum

OnpeaeneHne coaepaHue peaKo3emesibHbIX 3/IEMeHTOB U anbda-
N3/ly4aroWwmx pagmon3oTonos:

* MecTopoXaeHua yrna, (anekTpoctaHuum MoHronmnm);

* YrosibHas 30Na (noTeHUMaNbHbIN MCTOYHUK
BbICOKOTEXHOJIOTMYHOIO CblIpbA;

* 006beKTbl OKpYyrKatoLwen cpeapl (Boga, NOYBbI, pacTeHUA 1 Ap.)
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OJIIBAA HUUAD MI'Y umenu M.B. JlomoHOCOBa
v Kadeapa OO1eit saepHoi pusnku pusrueckoro dakyabtera MI'Y

CemuHap mnamsitu rpodeccopa b.C. MixaHoBa
“@oTossAepHBIe HcuIefoBaHUsA. COCTOSIHHE U MEPCNeKTUBbI”

24 okTsi6pst 2024 roga B ay. 2-15 19 koprniyca HUMAD MTI'Y.

Cnacubo 3a BHUMaHue!

CtaTyc u nepcrneKTuBbl paagnOXMMNYECKUX UccrnenoBaHUn
Ha mukpoTpoHe MT-25 B JIAP OUAU

Hukonan AKceHOB

nikolay.aksenov@jinr.ru
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