Implementation of recommendations of the 59t meeting of the PAC
for Condensed Matter Physics

Recommendations of the 59th meeting of the PAC for Condensed Matter Physics

on the report by E. Lychagin “Status of work on the project of the new neutron source”

I1. Status of work on the project of the new neutron source

The PAC took note of the information, presented by E.V. Lychagin, on the efforts of the
FLNP team working on the development of the new neutron source. The PAC endorses the main
directions of activities, including work on developing models of reactor dynamics and studying
the heating of modulator components and reactor vessel. In further work on the project of the new
reactor facility, the most pressing tasks for the near future are the study of the mechanisms driving
power feedback and the development of mathematical models describing the processes underlying
pulse energy fluctuations on the basis of the IBR-2 operation experience.

Recommendations. The PAC recommends continuing work on the project on the development of
the new neutron source. The PAC agrees with the proposal of the FLNP Directorate that at this
stage of work, activities should be focused on the following issues: (1) development of the concept
of the new source; (2) development of mathematical models describing the processes underlying
pulse energy fluctuations on the basis of the IBR-2 operation experience; (3) continuation of work
on developing a scientific program for the new reactor with a concept of the suite of instruments;
(4) continuation of work on developing the concept of a system for fast changing the working
material in the chamber of the cryogenic moderator of the reactor, as well as expansion of activities
on determining the optimal configuration of the chamber of the cryogenic moderator with a
working substance based on hydrogen-containing materials for the new neutron source.

Implementation of recommendations of the 59" PAC for Condensed Matter Physics

1. JINR and JSC NIKIET (Rosatom State Corporation) continue to work on agreeing the
technical specifications for the development of a conceptual design for the advanced pulsed
reactor with the fuel based on plutonium dioxide. The work includes the development of
general arrangement drawings of the reactor, a layout of thermal moderators and neutron
beamlines, determination of the thermal power of the reactor, the density of the thermal neutron
flux on the surface of water moderators, as well as the performance of thermal-hydraulic
calculations of the most heat-loaded fuel assembly.

2. Recently, significant progress has been made in the development of a mathematical model for
reactor dynamics under the short-pulse and low-background approximation, which is aimed at
studying the mechanisms driving power feedback and developing mathematical models that
describe the processes underlying pulse energy fluctuations, developing an optimal core
design, and testing theoretical approaches to studying the dynamics. A detailed report on these
topics will be presented at the 60th meeting of the PAC for Condensed Matter Physics on
January 27, 2025.



3.

4.

The development of the scientific program for the new neutron source and the concept of its
instrumentation continues.

The development of new advanced devices and technologies for cryogenic moderators of the
new high-flux neutron source continues. A draft model has been developed and a
thermophysical calculation of the system for fast changing the working material in the chamber
of cryogenic moderator is in progress. An experimental prototype of a high-performance
dropper for producing solid frozen mesitylene beads similar to Prince Rupert's drops has been
developed. Based on this prototype, an industrial facility with a capacity of 1.3 I/hour with
built-in control electronics and a system for counting and rejecting finished beads based on
machine vision technology, is under development. A promising development in this area is
also the production of solid frozen beads from methane. A promising development in this area
is also the creation of solid frozen balls from methane. At present, the first experiments have
been conducted to produce a frozen drop of methane in liquid nitrogen on the experimental
facility. A draft design for a modernized facility equipped with a two-stage cryocooler for
producing solid methane beads in various cryogenic liquids is being developed.



Boinosnnenue pexomenaanuii 59-i ceccuu I[NKK no ¢pusuke KoHAeHCHPOBAHHBIX cpej

Pexomennmanuu 59-i ceccuun I[TKK o dusrvke KOHASHCUPOBAHHBIX CPEA HO JOKJIAAY

E. B. JIpiyarnua «Craryc paboT o NpoeKTy HOBOIO UCTOYHUKA HEUTPOHOB)

II. Craryc paboT 1o mpoeKTy HOBOTO HCTOYHUKA

ITKK mpunsiin k cBenenuro uHbopManuio o0 ycunusax komauasl JIHD, paboraromei Haz
CO3JJaHMEM HOBOTO MCTOYHHKA HEUTpOHOB, mpejactaBieHHy0 E. JIbraarunemv. [IKK omoGpsier
OCHOBHbIE HAIPaBJICHUs JEATEIBHOCTH, BKJIIOYas paboTy Mo pa3paboTke Mozened AMHAMHUKU
peaKkTopa M HM3y4EHHUIO HAarpeBa 3JIEMEHTOB MOJYJIATOPA M KOpIyca peakropa. B nanpHenmein
pabote HajJ MPOEKTOM HOBOM PEaKTOPHOW YCTAaHOBKM HauOOJee aKTyaJbHBIMU 3aJayaMH Ha
Ompxkaiiiiee Oyayiee SIBISIOTCS HUCCIICIOBAHME MEXaHU3MOB (DOPMHUPOBAHMS MOIIHOCTHOM
oOpaTHOM CBsI3W U pa3pabOTKa MaTEeMaTHYECKUX MOJIEJICH, OIMUCHIBAIOIINX TMPOIECCHI,
NPUBOJANINE K KOJIEOAHUSIM SHEPTUM MMITYJIbCOB, Ha OCHOBE OMbITA JKCIUIyaTallud PEeaKTopa
HBP-2.

Pexomenpanus. IIKK pekomennyer npomoykuth paboTy Haja MPOEKTOM IO CO3/IaHUI0
HoBoro ucrounuka HeiTpoHoB. [IKK cornacen ¢ npennoxenuem aupekiuu JIH® o Tom, uto Ha
JAHHOM 3Tane paboThl AESITEIbHOCTb JI0JKHA ObITh COCPENOTOUYEHA Ha CIEAYIOLIUX BOIPOCAX:
(1) pa3paboTka KOHIENIMK HOBOTO HCTOYHHUKA; (2) pa3paboTKa MaTeMaTHYECKHUX MOJCICH,
OTMCBHIBAIOIINX TPOIIECCHI, MPUBOAIINE K KOJEOAHHMSIM PHEPTUH MMITYJIbCa HA OCHOBE OIIBITA
skcrutyataruu UBP-2; (3) nponomkenue paboT 1mo pazpaboTke HayqHOUM MpOTpaMMBI I HOBOT'O
peakTopa U KOHLENIMHU NpuOopHOI 0asbl; (4) mpopoinkeHne paboT Mo pa3paboTKe KOHUEHIUU
CHCTEMBI OBICTPOI 3aMeHbI Pa00YEro BellecTBa B KaMepe KPMOT€HHOTO 3aMeIITUTENS peakTopa U
pacuipeHre paboT MO ONPEAETICHUI0 ONTUMAIbHOM KOH(UTypaluu KaMmepbl KPHOTE€HHOIO
3aMeUIUTeNss HOBOTO HCTOYHMKA HEHTPOHOB ¢ pabOYMM  BELIECTBOM HA  OCHOBE
BOJIOPOJICOJEPKALINX MaTEPHAJIOB.

Beinonaenue pekomenmaimi 59-ro IKK 1o dhusmke KOHIEHCUPOBAHHBIX CPEN

1. Ilponmomxaercss coriacoBaHME TEXHUYECKOTO 3aJaHHs Ha Pa3pabOTKy KOHIIENTYaabHOI'O
NPEJIOKEHUST TEPCHEKTUBHOTO HMITYJBCHOTO pEeakTopa IEePUOUYECKOro JeHCTBUS C
TOIUINBOM Ha OCHOBe auokcuaa mrytonus mexay OUAN nu AO HUKUOT (I'K Pocatom). B
paMKax paboT IUIaHUpyeTcsl pa3paboTaTh YEpPTEKU OOIIEro BHJIA PEAKTOpa, CXeMy
pa3MEIIeHNs] TEIUIOBBIX 3aMEUIMTENE M BBIBOAA HEHUTPOHHBIX IIyYKOB, OIPENEIUTH
TEIUIOBYI0 MOIIHOCTh PEaKTOPA, MJIOTHOCTh IMOTOKA TETUIOBBIX HEMTPOHOB HA IMOBEPXHOCTH
BOJSIHBIX ~ 3aMEAJIUTeNIel,  BBIMOJIHUTH  TEIUIOTHApaBIMYECKUH  pacu€T  Haubosee
sHeproHarpyxenHoit TBC.

2. 3a mocienHee BpeMs HaMEuUeH CYIIECTBEHHBIH IpOTpecc B pa3paboTKe MaTeMaTH4ecKon
MOJIEHN TUHAMUKH UMITYJIbCHOTO peakTopa B MPUOIMKEHUU KOPOTKOTO UMITYJIbCa U HU3KOTO
¢oHa, KOTOpas HampaBiieHa HAa H3yYCHHE MEXaHHW3MOB (HOPMHUPOBAHHMS MOIIHOCTHOM
oOpaTHOW CBsi3M M pazpaboTKa MaTeMaTHUECKUX MOJENei, ONMUCBHIBAIONIIUX IPOLECCHI,
NPUBOAAIINE K KOJICOAHUSM SHEPTUU UMIYJIbCOB, pa3pabOTKy ONTUMAIbHON KOHCTPYKIHH
AKTUBHON 30HBI, POBEPKY TEOPETUYECKUX MOJIXOIOB K MU3Yy4EHHIO TUHAMHUKH. [1onpoOHbIi



JOKJaA TIO JaHHOW TeMmartuke Oynmer mnpenctaBieH Ha 60-m IIKK 1o ¢wusuke
KOHJEHCUpOBaHHbIX cpenl 27 sHBaps 2025 roaa.

[Tponomxkaercss pa3paboTka HAYYHOH MPOrpaMMBI JJii HOBOTO HCTOYHWUKA HEUTPOHOB U
KOHIIETIUH NPHOOpHOH 6a3bl.

[TponomkaroTcsi TEPCIEeKTHBHBIC pPa3paOdOTKA HOBBIX YCTPOWCTB M TEXHOJOTHHA IS
KPUOTEHHBIX 3aMeIUTEICi HOBOTO BHICOKOIIOTOYHOT'O UCTOUHHKA HEUTpoHOB. Pa3paborana
ACKHU3HAs MOJETb U MPOBOAUTCA TEIIOPU3NYECKUI pacdyeT CHCTEMbl OBICTPON 3aMEHBI
pabouero BeliecTBa B KaMepe KpUOTEHHOTo 3aMmeuiuTens. Paspaboran sKcriepuMeHTaIbHBIM
oOpazer;  BBICOKONPOM3BOAMUTEIBHOW  KaNeJbHULBI  JJII  M3TOTOBJIEHUS  TBEPABIX
3aMOpPO’KEHHBIX IIAPUKOB MO TUNY Karenb Pymepra u3 me3utuineHa. Ha 0aze manHOrO
OTIBITHOTO 00pasia pa3padaThiBaeTCs MPOMBIIIJICHHAS YCTAaHOBKA MPOU3BOAUTEIHLHOCTHIO 1,3
7/9ac co BCTPOCHHOM JICKTPOHUKOM YIIPaBICHUS M KOHTPOJIA, a TAK)KE CHCTEMOH MOJIcUeTa u
OTOpPAaKOBKM TOTOBBIX IIAPUKOB, Ha OCHOBE CHUCTEMbl TEXHHUYECKOIO MAIMHHOTO 3pPEHUS.
[lepcriekTuBHOW pa3pabOTKONl B [aHHOW OO0NAaCTH TakkKe SBIAETCS CO3JIaHUE TBEPJbIX
3aMOpPOKEHHBIX [IAPUKOB U3 MeTaHa. B HacTosIee BpeMs MPOBEICHBI MTEPBbIE SKCIIEPUMEHTHI
MO TMOJIYYCHHIO 3aMOPOKEHHOW Kaluli MeTaHa B KUAKOM a30T€ Ha IKCHEPUMEHTaTbHOU
ycraHoBKe. PaspabarbiBaeTcsi 93CKH3HBIM MPOEKT MOJAEPHU3UPOBAHHON  YCTaHOBKH,
OCHAIIICHHOW JIBYXCTYI€HUYAThIM KPHUOKYJIEPOM JUIsl M3TOTOBJICHUSI TBEPIBIX METAaHOBBIX
[IAPUKOB B PA3JIUYHBIX KPUOTEHHBIX JKUJIKOCTSX.



