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B JI®BD ¢ 2016 r. BemyTcs paboThl B 00JacTH HC-
MTOJIb30BAHUS PEIATHBUCTCKAX MTYyYKOB IUISI DIICKTPOSIICP-
HOW TEXHOJIOTMH MOJYYCHHs] SHEPTUM 3a CYET TOro, 4TO
C YBEJIMYEHHEM OJHEPrHH Iy4YKa BO3PacTaloT 3((EKTHI
HeHTpoHOOOpa3oBaHuid. OAHAKO TIPOBEACHHBIN ITUKI UC-
CJIeZIOBaHMHA Ha TyYKax JCHTPOHOB ¢ 3Heprueit 1-8 I'>B
HE TIOKa3aj] yBeNW4YeHUs 3(p(QeKTHBHOCTH 3HEPrOBHIXO/A.
B cBsi3u ¢ 3TUM Ha ITy4Kax JIETKUX s/iep Ha HyKIOTPOHE
OBUTH TIPOBEJCHBI MCCIICA0BaHMS M0 3(GEKTUBHOCTH HC-
nosb3oBanus Jerkux saep 2D, 7Li, 12C nnsa renepaiuu
sHepruu. Ha puc. | mokazaHa 3aBHCHMOCTB SHEPTOBBIXO/IA
JUTSI JICTKUX MOHOB.

BrinonHeHsl  uccienoBaHUs  yTEUKUM HEUTPOHOB
¢ ycraHoBKH «KBHHTa» Ha Iydyke MPOTOHOB (ha30TpoHA
JIAIT OUAN, xoTopsie OTHO3HAYHO MPOASMOHCTPHUPOBA-
JIM, 9TO B pa3Mepax akTUBHOU 30HBI 30 cM kodhdurm-
€HT YTEUKU COCTABJISIET OKOJIO 85 %. DTO MOoKa3bIBaeT 1ie-
J1ec000pa3HOCTh MPOBEJCHUS UCCIICIOBAHUH C SIIEPHBIMU
cuctemamu Oompiero paauyca (R > 60 cm). B HacTosmiee

Bpemst OoJbIasi ypaHOBas MHIICHb YCTaHOBIIEHa Ha (ha-
3otpone JISII. Brumn mpoBeneHs! pacyeTsl ko3 duImenTa
SHEPreTUYECKOro yCHIICHHsI OONBIION YpaHOBOH MHIIEHU
(cm. puc.2 u 3).

Jlist  6e30macHbIX AKCIEPUMEHTAIBHBIX —HCCIE0-
BaHUI Ha Iy4YKe MPOTOHOB (ha30TpOHA OBUIHM TIPOBEE-
HBI pacdeThl HEHTPOHHBIX MOJICH Kak BHYTPH OONBILIOH
YPaHOBOI MHIIIEHH, TaK M Ha e¢ OOKOBOW MOBEPXHOCTH.
Ha puc.4 noka3aHsl 1030BbI€ U CIEKTPaJIbHBIE XapaKTe-
PHUCTHKH HEHTPOHHBIX MOJICH, FeHEPUPYEMbIX POTOHAMH
¢ sueprueil E = 660 MaB u untencussoctsio | = 1011 ¢1,

B pamkax npoexra «Heprus + TpaHCMyTaIus» Mpo-
BeJICHBI COBMECTHBIE HcciieioBanus ¢ IHCTuTyTOM 00111eit
¢uzukun PAH (MO®AH) o BO3IEHCTBHIO JIa3epHOTO H3-
nydenus Ha pacnan 37Cs, HaXOAAMErocs B KOJJIOMIHOM
pactBope Au (cM. puc.5). OOHapyKeHO YMCHBIICHHE
BBIXOJIa Y-M3Ily4eHus ¢ dHepruein E, =660 k3B Gonee
yeMm Ha 10%. 3HaunTeIbHOE YMEHBIIEHHE WHTCHCHUBHO-
cru usiydenus 37Cs cujeTenscTByeT 06 abGCoMIOTHOM
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Project “Energy + Transmutation”

Since 2016, the Veksler and Baldin Laboratory of
High Energy Physics has been working in the field of the
application of relativistic beams for electro-nuclear en-
ergy production due to the fact that with the increase in
beam energy the effects of neutron formations increase
eventually. However, a cycle of studies on 1-8 GeV deu-
teron beams has not shown an increase in energy efficien-
cy. In this regard, studies on beams of light nuclei at the
Nuclotron on the efficiency of using light nuclei 2D, 7Li,
12C for energy generation were conducted. Figure 1 shows
the dependence of the energy output for light ions.

Investigations of neutron leakage from the surface of
the Quinta facility upon irradiation with a proton beam
from the Phasotron of the JINR DLNP were conducted.
These studies have indicated that in the core of &30 cm
the leakage rate is about 85%. This shows the feasibility of
studying nuclear systems with a larger radius, R > 60 cm.
Currently, a big uranium target is mounted at the DLNP

1]

Phasotron. The energy gain of the big uranium target was
calculated (see Figs.2 and 3).

To conduct safe experimental studies on the proton
beam of the Phasotron of the JINR DLNP, neutron fields
were calculated both inside the big uranium target and
on its side surface in order to select safe working condi-
tions. Figure 4 shows the dose and spectral characteristics
of neutron fields generated by protons with the energy of
E =660 MeV and the intensity of | = 10! 571,

Within the framework of the E&T project, joint re-
search was conducted with the Institute of General Physics
of the Russian Academy of Sciences (IOFAN) on the ef-
fect of laser radiation on the decay of !37Cs in a colloidal
Au solution (see Fig. 5). A more than 10% decrease of y-ra-
diation output with the energy £, = 660 keV was detected.
A significant decrease in the radiation intensity of !37Cs in-
dicates the absolute decline in the number of 137Cs atoms,
which is the purpose of transmutation of nuclear waste.
We study possible channels for changing the activity of
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Puc. 1. UuTerpansHoe sHepro-
BBLJICIICHUE, IpUXOAdLIeecs Ha
OJMH NaJaloIIUi HOH IIydKa,
B 3aBHCUMOCTH OT MacCOBOIO
yyclla HAJICTAIOLEro HOHa

Fig. 1. Integral energy release
per incident beam ion depend-
ing on the mass number of the
incident ion
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Puc.2. Koaddumuent suep-
TeTHYECKOTO yCUIICHUS O0Mb-
LIOH YpaHOBOM MUIIEHU

Fig.2. Energy gain in the big
uranium target
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Fig.3. Big uranium target, R = 60 cm
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yMEHbIIEHUH KojindecTBa atoMoB 137Cs, uto snstercs ne-
JIbKO TPaHCMYTAlMK SJIEPHBIX OTX0N0B. MeT uccnenosa-
HHE BO3MOXKHBIX KaHAJIOB M3MEHEHUs akTHBHOCTH 137Cs,
T'oroBuTCsSl SKCNEPUMEHT IO U3MEPEHHUIO HEUTPOHHOIO
U3JTyYEeHHUS TIPH JIa3€PHOM 00Ty YEHHH.

Puc.5. BpemeHnHOe u3MepeHHe aKTHBHOCTHU BOIHOIO PacTBOpa
137Cs, Buinonuennoe npu sHepruu E = 662 k3B mox jeiicteuem
J1a3epHOTO OOTydCHNUS
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Fig. 5. The time variation of activity (in Becquerel units) of aque-
ous solution of 137Cs at 662 keV. Solid squares — without laser
irradiation, open circles — by laser irradiation

137Cs. An experiment is being prepared for measurements
of neutron radiation under laser influence.

To conduct structural studies of radiation damage to
materials used for the manufacture of superconducting
magnets of the NICA accelerator complex, the National
Research Centre “Kurchatov Institute” established and
launched the Energy Dispersion EXAFS Spectroscopy
station. This station will allow investigating the resource
of materials under synchrotron radiation beams when ir-
radiated with fast neutrons with an energy spectrum close
to those that will be generated on the storage rings of the
NICA collider. Based on research on theme 1107, eight
publications have been published and two patents for in-
ventions have been obtained.
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J1st mpoBeneHMsl CTPYKTYPHBIX HCCIIENOBAaHUN pa-
JTUALMOHHBIX TOBPEXKACHUI MaTepHaioB, UCIIOJIB3yEeMbIX
JUIS HM3TOTOBJICHUS CBEPXIPOBOASIINX MarHUTOB YCKO-
putensHoro kommiekca NICA, B HUILL «KypuaroBckuii
WHCTUTYT» CO3[aHa ¥ 3alyIIeHa CTAHIHs YHEPTroAUCIIep-
cuonHoit EXAFS-cnexrpockonuu. DTta CTaHIUSA IO3BO-
JIUT MCCIE0BATh Ha MyYKaX CHHXPOTPOHHOTO HU3JTy4YEeHHUS
pecypc MarepualioB Ipu o0IydyeHUH OBICTPBIMH HEHTPO-
HaMH C SHEPreTHMYECKUM CIEKTPOM, OJIM3KUM TOMY, YTO
OyZieT reHepupOoBaThCsl Ha HAKOIUTENbHBIX KOJIBIAX KOJ-
naiigepa NICA. Ilo pe3ynbraTam BccieI0BaHU B paMKax
Tembl 1107 onyOnukoBaHO 8 mieyaTHBIX PadOT U MOJYUYCHO
2 maTeHTa Ha U300peTeHHS.
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