IMucem B DYAS. 2018. T. 15, Ne5(217). C.408

METOJUKA ®U3NYECKOI'O 3KCIIEPUMEHTA

DETERMINING THE FAST NEUTRON FLUX
DENSITY AND TRANSMUTATION LEVEL
MEASUREMENTS IN ADS BY THE USE
OF A THRESHOLD NUCLEAR REACTION

M. Bielewicz %', T. Hanusek °,
A. Jaskulak @, M. Peryt®¢, S. Tiutiunnikov®

“ National Centre for Nuclear Research, Otwock—éwierk, Poland
® Joint Institute for Nuclear Research, Dubna
¢ Poznan University of Technology, Poznan, Poland
d University of Warsaw, Warsaw
¢ Warsaw University of Technology, Warsaw

The aim of the project was determining the fast neutron flux density by using data from the Quinta
experiment (E + T RAW collaboration), which took place on 4 December 2015 at VBLHEP, JINR. The
experimental assembly based on natural uranium and an aluminum cover was irradiated by a 660 MeV
proton beam from the Phasotron, DLNP, JINR. To gain the knowledge about the neutron flux inside the
experimental assembly, nuclear threshold reactions of (n, xn) type were used.

This paper describes the Quinta assembly, experimental results, calibration procedure, and average
high energy neutron calculation based on yttrium (Y-89) isotopes production.

In the future, results and conclusions from the experiment like this could be useful to design
accelerator-driven subcritical systems (ADS) or other fourth-generation fast reactors. The paper is based
on the 2016 Student Summer Practice work at JINR.

Lenpio mpoekT ObUIO ONpenelieHre INIOTHOCTH MOTOK OBICTPBIX HEHTPOHOB H OCHOBE [ HHBIX,
MOJTy4eHHbIX B dKcriepuMmenTe «Quinta» (kowt Gop 1mst E + T RAW), mposenentom 4 ek 6ps 2015 .
B JI®BD OUSIHN. DkcrnepuMeHT JbH 51 cCOOPK H OCHOBE IPHPOIHOIO yp H B JIIOMHHHEBOM KOpITyce
00JIyd J1 Cb MPOTOHHBIM ITy4KOM C dHeprueir 660 MaB ¢ 3orpon JISII OUSIM. [ns uccnenoB Hus
9HEPreTUUECKOTO U IIPOCTP HCTBEHHOTO P CIIpeieIeH s HEHTPOHOB MCIOIB30B JINCh SAEPHbIE IIOPOTOBBIE
pe xuuu tan  (n, xn).

B or0ii cT The OmmcHB ercs cObopk Quinta, KCHEPUMEHT JIbHBIE Pe3ylbT ThI, HPOLENYPHl K JIH-
OpOBKH M P CYETbl CPSIHHX HEUTPOHHBIX MOTOKOB H OCHOBe UTTpUeBO muiieHu (Y-89).

B OymymieM pe3ynbT THI M BHIBOABI U3 9KCHEPUMEHT , ITIOZOOHOTO 3TOMY, MOTYT OBITh ITOJIE3HBIMU TIPH
p 3p 6otke mogkputuueckux cucreM (ADS) unu apyrux ObICTpBIX pe KTOpPOB 4-ro mokosienus. P 6ot
IIPOBEieH BO BpeMs JieTHel np KTuku ctyneHtos B OMSIU B 2016 r.
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