[Mucema B DQUAS. 2026. T.23, Ne 5(268). C.508

PU3MKA TBEPIOI'O TEJIA M KOHAEHCHUPOBAHHBIX CPEN

THE NEUTRON IMAGING STUDIES OF CERAMIC
ARTIFACTS FROM THE OTRAR SETTLEMENT

A. Zh. Zhomartova “°, M. Kenessarin®®, S. E. Kichanov?,
K. M. Nazarov®®¢, B. Mukhametuly ¢

“ Joint Institute for Nuclear Research, Dubna, 141980, Russia
® Institute of Nuclear Physics, Agency of the Republic of Kazakhstan for Atomic Energy,
Almaty, 050032, Kazakhstan
¢ Al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan

Nondestructive neutron radiography and tomography were applied to investigate the internal
structure of a ceramic vessel lid originating from the medieval settlement of Otrar (Turkestan
Region, Kazakhstan). Tomographic reconstruction confirmed the presence of a freely movable
spherical element located inside the lid. Quantitative analysis of the reconstructed three-dimensional
volume allowed determination of the sphere’s geometrical parameters, with a calculated volume
of 1.12(3) mm® and a diameter of 1.29(1) mm. Neutron attenuation profiles show identical
characteristics for the lid and the internal sphere, implying the same ceramic material.

Jlns vcenenoBaHus BHYTPEHHEH CTPYKTYPHl KPHIIIKH KepaMHYeCKOro COCya, HallIeHHOTO B CPefl-
HeBekoBoM moceneHnn Orpap (TypkecraHckast o6iactb, Kasaxcran), GblIM IPHMeHeHBl Hepaspylla-
olas HeATpoHHas paguorpadus U tomorpadusi. Tomorpadudeckass peKOHCTPYKIMS MOATBEpAMJIA
HaJM4He CBOGOJIHO MepeMelaloerocs chepHIecKoro 1eMeHTa, PacloNoKeHHOr0 BHYTPH KPBILIKH.
Ko/inuecTBeHHBIH aHA/H3 PEKOHCTPYHPOBAHHOTO TPEXMEPHOro o6beMa MO3BOJIHJ OMPENENUTh Teo-
MeTpHUecKHe MapaMeTphl cephl, pacueTHul o6beM KoTopo# coctaua 1,12(3) mm®, a nuamerp —
1,29(1) mm. ITpodunu ocnabieHus HEHTPOHOB NMOKA3bIBAIOT HAEHTHYHbIE XaPAKTEPUCTHKH JJIST KPBILI-
KM W BHYTDeHHeH cdephl, YTO yKa3blBaeT Ha HCIIOJb30BaHHE OLHOTO M TOTO XKe KepaMH4eCKOro
MaTepHaJa.
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