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Currently, tungsten and tungsten coatings are the reference materials of the ITER divertor and DEMO reac-
tors and the possibility of using low-activated ferrite-martensitic, RAFM, steels not only as structural materials,
but also as the material of the first wall of the fusion reactor is considered. Also, these steels, together with a
new generation of RAFM steels with oxide dispersion strengthened by adding Y,0O3; nanoparticles, the so-called
ODS steels, are considered as promising materials for fast neutron fuel cladding. Neutron damage results in deg-
radation of properties and activation of materials, and therefore affects performance and safety aspects. As a
power fusion neutron source does not exist yet, to simulate fusion neutron-induced damage in materials, fission
neutrons and charged particles are widely used. In this work, the size and density of radiation-induced defects in
bcc metals (W, Mo and Fe) produced by high-energy self-ions, protons and neutrons with different spectrum
have been compared by well-established method of positron-annihilation lifetime-spectroscopy (PALS). We
found a formation of the larger size of the defects with lower density in the case of irradiation with high-energy
neutrons from the p (35 MeV) — Be source compared to fission neutron- and proton- irradiations. New experi-
mental data together with data available from the literature are compared with the dpa theory, including molecu-
lar dynamic simulations. Second, He/dpa ratios in different neutron facilities have been compared. We show that
He/dpa ratios in the facilities with the hard energy spectra (fusion like) p (35 MeV) — Be source and DEMO are
one-two orders larger than in the fission ones LVR-15, HFIR and BOR60. Methods to obtain the best approach
to model fusion neutron damage and to overcome the gap between theory prediction of primary defect formation
and long-term damage are discussed taking into account the uncertainties.
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B nacrosee Bpems Bonb(paM 1 BOIb(YPaAMOBBIEC TOKPBITUS SABISIOTCS ITAJOHHBIME MaTepUaaMH AUBEp-
TOPHBIX U I€MOHCTpanMOHHBIX peakTopoB UTOP u paccmarpuBaeTcss BO3MOXKHOCTD HCIIOJIb30BAHUS HU3KOAK-
TUBUPOBAHHBIX (QeppUT-MapTeHCUTHBIX, PADM-cTaneil He TOIBKO B KaueCTBE KOHCTPYKIIMOHHBIX MaTepHaJoB,
HO U B KauecTBe MaTepHalia MepBOi CTEHKH TepMOsiiepHOrO peakTopa. KpoMe Toro, 3T cTany BMeCTe ¢ HOBBIM
nokojieHueM PAD®M-craneil ¢ OKCHAHON JUCIIePCHEi, YIPOUYHEHHBIX JoOaBIeHUEM HaHouacTHll Y,Oj3, Tak Ha-
3piBaeMbIx CO/l-cTaneli, paccMaTpUBAIOTCSl KaK NEPCIEKTUBHBIE MAaTEPUAIIBI 7151 000I0UEK TBAJIOB Ha OBICTPBIX
HelTpoHax. HeliTpoHHOE MOBpekAeHUE MPUBOIUT K YXYAIICHUIO CBOWCTB M aKTUBAIlMW MaTepHAaOB, a CIEIO0-
BaTENIbHO, BJIMSET Ha OKCIUTyaTallMOHHBIC XapaKTEPHCTHUKU M Oe3zomacHOCThb. [ocKONbKYy MCTOYHHMKA TEpMO-
SJEpHBIX HEHTPOHOB el HE CYIIECTBYET, U MOJECIMPOBAHUS TEPMOSACPHBIX HEUTPOHHBIX MOBPEXKIACHUH B
MaTepHajax IUPOKO UCTIONB3YIOTCS HEUTPOHBI IEeHUs U 3apshKeHHbIe YacTUIBL. B nanHoii paboTe mpoBeaeHo
CpaBHEHHE Pa3MEPOB U IUIOTHOCTU paAHalliOHHO-MHAYIHpoBaHHBIX AedekToB B OLIK-meramnax (W, Mo u Fe),
MOJYYEHHBIX BBICOKOIHEPTETUYECKUMH COOCTBEHHBIMA HOHAMH, MPOTOHAMH M HEUTPOHAMHU C Ppa3IUYHBIM
CIIEKTPOM, C TTOMOIIBIO XOPOIIO 3apPEKOMEHI0BABILIETO ce0si METOAa MO3UTPOHHO-aHHUTHIISIIIHOHHOM MTPHKU3-
HeHHoi cnekTpockonuu (PALS). O6HapysxeHo oOpa3zoBaHue OoJbIeTo pazmMepa NeGeKTOB C MEHBIIEH MII0THO-
CTBIO TIPH O0JTY4YEHNH BHICOKOPHEPTETHUECKUMH HEUTPOHAMH OT cTouHHKa p (35 MhB) — Be no cpaBHeHuIo ¢
HEUTPOHAMH JIeJICHUS] U TIPOTOHHBIM O0JTydyeHHeM. Bo-TiepBhIX, HOBBIE SKCIIEPUMEHTAIBHBIC TaHHBIC BMECTE C
JAHHBIMHU, UMEIOIIUMHUCS B JINTEPATYpE, CPABHUBAIOTCS C TEOPUEH CHA, BKITIOYAsl MOJICKYJISIPHO-AMHAMHYECKOE
MoJeNnupoBanre. Bo-BTOpBIX, OBUIO MPOBENEHO cpaBHEHHE cooTHoueHui He/dpa B pazinuyHBIX HEHTPOHHBIX
ycraHoBkax. [TokazaHo, 4to cootHomenus: He/dpa ans uccnemyeMbix MaTepraioB B YCTAHOBKaX C TEPMOsIEp-
HBIMHU SHEPTEeTHUYECKUMU CIIEKTpaMU, MoxydeHHbIMH 13 P (35 MaB) — Be-uctounuka u mis peakropa DEMO
Ha OJMH-J[Ba TOpsaKa OOJIbIIe, YeM IS HEHTpOHOB AeieHus B peakropax LVR-15, HFIR u BOR60. O6cyx-
JA0TCA METOABI OIY4YEHHS HAWIYUIIEro MOoAX04a K MOJICIIMPOBAHUIO TEPMOSIIEPHBIX HEUTPOHHBIX MOBPEXKAE-
HHUH ¥ IPEOJONEeHUS Pa3pbiBa MEXIY TEOPETUIECKUM MPOTHO3UPOBAHUEM MEPBUYHOTO Ae(heKTo0Opa3oBaHUs U
JOJATOBPEMEHHBIM ITOBPEXKICHUEM C YUETOM HEONPEaeTIEHHOCTEH.
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