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Koa nas moseupoBaHus MepexoHOro u JupakiinoHHOTO
M3JIyYeHUil OT MeTaJUIMIeCKNX MUIleHell KOHeYHbIX pa3MepoB
C ITPOM3BOJILHBIMU (popMaMu
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Iepexoanoe u qudpaximonnoe uziydenus (I11/1) umeer HECKOIBKO NIPUMEHEHUT B IUATHO-
CTHKE XapaKTEPUCTUK ITyIKOB 3aPs?KEHHBIX JACTHUIL YCKOPUTEJIEH, TAKIX KaK IJINHA CTYCTKA,
MOTIepPevYHbIE PA3MEPhl CIYCTKOB U SMUTTAHC. JTO H3JIYIEHUE BOSHUKAET, KOTIA 3aPIrKEH-
HbIE€ YACTUIIBI IIEPECEKAIOT WJIN JBUKYTCS PSIOM C MuIIeHbo. OIHAKO 10 CUX 0P He OBLIO
CIIEIUAIBHBIX KOJOB iyt MonenupoBanus [IU u IV or pasubix Tunos muiieneit. Bee ucciemno-
BaTeJN JOJKHBI OBLIN pa3padaTbiBaTh CBOU COOCTBEHHBIE YNCICHHBIE KOIbI MJIM MCIIOIb30BATh
aHAJIUTHIECKNE (DOPMYJIbI, KOTOPBIE MOJIyYEHbI TOJIBKO JJisi HeOOJIBIIOrO 9HC/Ia, CIyIaeB U C
PUOTNKEHUSIMH.

B s10ii pabore 1npecTaBiIeH YUCAEHHbIH KO/ (CKPUIT) JIJIs PACYETA CIIEKTPAJIBHBIX M YIJIOBBIX
csoitct [N u IV oT MeTatmaecKux MUIIeHedl ¢ KoHeIHbIMI pasmepamu. Iloaxom K pacuéry
B KOJIe OCHOBAH Ha MeTojie 0O0OIIEHHBIX TTOBEPXHOCTHBIX TOKOB. B oTyimvane oT mpeIbayIiei
BEPCHUM KOJIa, Pa3pabOTaHHON IS IJIOCKUX MUIIEHEeH, 3Ta Bepcus Oblaa MOIUMUIMPOBAHA JIJIsT
pacdéToB OT MUIIEHEN C KPUBOJUHEHHBIMU TTOBEPXHOCTSIMU.

IIpoBepena m moATBEPKIECHA TPUMEHIMOCTD 3TOT'O METOA JIJIsT PACUETa OT PAa3HBIX MUIIEHEN,
U SBHBIM 00pPa30M ONUCAHBI OIPAHMYEHUs JIsi KaxK ol Mumrenu. JlobaBeHa BO3MOXKHOCTD
pacuéra XapaKTEePUCTUK H3JIyIeHHUs OT W30THYTHIX MUIICHE, HApUMep MapaboIMmIecKuX.
Takke peasm3oBaH y4éT KOrepeHTHOCTH u3irydenus. Popm-pakTop MOXKeT ObITh BBIUUC/IEH
JJIS. IPOU3BOJIBHOTO HOPMAJIBbHOI'O PACHPEAESJICHAS IIy9YKa C IIPOU3BOJIbHBIMU ITapaMeTPaMU C
OJINHAKOBOI 3Heprueil 4acTull,.
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Vacuum insulated tandem accelerator VITA and its applications
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An accelerator-based neutron source has been proposed and created at the Budker Institute
of Nuclear Physics in Novosibirsk, Russia. An original vacuum insulated tandem accelerator
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(VITA) is used to provide a proton/deuteron beam. The ion beam energy can be varied within
a range of 0.3-2.3 MeV, keeping a high-energy stability of 0.1 %. The beam current can
also be varied in a wide range (from 1 nA to 10 mA) with high current stability (0.4 %).
VITA is used to generate a neutron flux via the 7Li(p,n)7Be or 7Li(d,n) reactions, a-particles
through 7Li(p,a)a and 11B(p,a)aa reactions, 478 keV photons through 7Li(p,p’)7Li reaction,
and positrons through 19F (p,e+e-)160 reaction.

The facility is used

e to study radiation blistering of a metal irradiated with protons;

e for the development of boron neutron capture therapy including use in clinics;

e for the treatment of pets with spontaneous tumors;

e for the development of instruments and methods of dosimetry;

e for testing of new boron delivery drugs;

o for radiation testing and modification of promising materials and electronic devices, including
those for ITER and CERN;

e for studying the composition of films by back-scattered ions;

e for in-depth investigation of the 11B(p,a)aa neutronless fusion reaction;

o for studying neutron-induced luminescence of chemical compounds;

e for measuring cross sections and yields of nuclear reactions;

e to develop a compact source of fast neutrons;

e ctc.

The report will describe the VITA, present and discuss the results obtained, and declare plans.
This research was supported by Russian Science Foundation, grant No. 19-72-30005.
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RESULTS OF RECONSTRUCTION OF U400M CYCLOTRON
MAGNETIC STRUCTURE
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U400M isochronous cyclotron was create on the base of U300 classic cyclotron and is under
operation at FLNR, JINR since 1996. U400M cyclotron is intended for accelerating the ion
beams with A/Z= 2.286 — 9 to energy W= 80 — 6 MeV /nucl. Cyclotron have H-type main
magnet with 4-meter pole diameter and 4 pairs of spiral type sectors. In 2022 year, the
reconstruction of cyclotron magnetic structure was held on. The reconstruction included the
replacement of magnet main coil, mapping and correction of cyclotron magnetic field. In
the frame of the mapping, the magnetic field was corrected to improve its average radial
distribution and to compensate the first harmonic. For cyclotron magnetic field mapping the
automatic measurement system, based on 14 Hall probes, was used. The results of magnetic
field mapping and correction are presented.
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