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The fundamental difference in a nature of neutrons interaction with matter compared to X-rays
provides additional benefits to neutron tomography methods, including sensitivity to light elements,
a notable difference in contrast between neighboring elements or isotopes, high penetration effect
through metals or heavy elements. All these features make neutron radiography and tomography
highly demanded tools with growing range of applications in industry, geophysics, paleontology,
archeology and other various fields, included culture heritage investigations.

In our work, the neutron tomography results, 3D structural volume data special analyses of the
different archaeological objects are presented. The neutron tomography experiments have been
performed at neutron radiography and tomography facility placed on the 14th beamline of the high
flux pulsed reactor IBR-2. The tomographic reconstruction was performed by H-PITRE software.
The VGStudio MAX 2.2 software of Volume Graphics (Heidelberg, Germany) was used for the
visualization and analysis of reconstructed 3D data.

Items of jewelry art of Old Russian time from ancient russian city Tver (Tver hoard of 2014)
owere studied with use of this method. We succeed to restore parts of gilding and blackening on a
bracelet, what would be impossible by standard means of research. Now we can say that a bracelet
from Tver belongs to Kievan Old Russian jewelry school, which traditions ascended to the
Byzantine Empire. Analogues of such bracelets can be seen in the museums of Moscow Kremlin, in
the Historical and the Russian museums.

The study of a miniature golden incense vial dated | AD and of Medieval encolpion crosses
allowed one to detect the presence of an internal filling (for the vial) and as for crosses — the absence
of so-called «holy relics» in these peculiar reliquary vessels. The study of the Scandinavian fibula of
type IIB with the means of neutron tomography and radiography performed by J. Jansson (1984)
had shown that the gilded brass fibula (CuPbZn) bears traces of repair or reuse and also was
flattened (so its form was more flattened).

At the same time, the study of Old Russian iron “boulatiry” (tool for the sealing) by means of
neutron tomography did not provide any information about the presence or absence of traces of
images under the corrosion layer on stamp working places. Hence the necessary to repeat
experiments and to develop other research approaches.

The studies performed with the means of neutron tomography on the objects of cultural
heritage (objects of archaeological heritage) have proved efficiency of this method for analysis of
samples made of nonferrous and precious metals. Neutron tomography and radiography allows one
to obtain high quality scientific data for thin-walled samples and for samples with different
quantitative and qualitative composition and with inner cavities and fillings. All the data obtained is
of high significance for future historical and natural-science studies and for choosing of preservation
methods of objects of archaeological heritage, for museum exposure and presentation.
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[IpyHIMNIUANBHOE pa3IMyhe B TPUPOJAEC B3aAUMOACHCTBUS HEUTPOHOB C BEIIECTBOM IO
CPaBHEHHUIO C PEHTTCHOBCKUM HU3JIYUCHHEM OMNpEAeNseT JAOMOIHUTEIbHbIE MTPEUMYIIECTBA METOA
HEUTpoHHOU panuorpaduu, BKIIOYAs UYYBCTBUTEIBHOCTh K TOJOXKEHUSM JIETKUX DJIEMEHTOB;
BBICOKHI KOHTPACT MEXAY dJIEMEHTaMHU, HaXOIAIIMMHCS psiaoM B Tabmuie MeHpaeneeBa, WiH
MEXly U30TOIIaMU; BBICOKOE IPOHUKHOBEHUE Uuepe3 MeTalljibl. Bece 3T 0COOEHHOCTH [1e1al0T METOA
HEUTPOHHOU peHTreHorpaduu u ToMorpaduu BOCTpeOOBAaHHBIM HHCTPYMEHTOM TSI MCCIICTOBAHMIA
B IPOMBIIUIEHHOCTH, reo(u3uKe, MaJCOHTOJIOTUH, apXEOJOTUU M JPYIHX OO0NacTAX, BKIOYas
MCCJIEI0BAHUS PEJIKMX MPEAMETOB KYJIBTYPHOTO HACIEIUS.

B noxnane npenacTaBieHbl pe3yibTaThl, MOTYYEHHbIE C TOMOIIBbIO HEUTPOHHOM TOMOrpaduu, a
Tak)Ke JIaHHBIE aHajdu3a TPEXMEPHBIX MOJIENe pa3NYHbIX apXEOJOTUYECKUX OOBEKTOB.
OKCHepuMEHThl 0 HEUTpOHHOH paauorpaduu u ToMorpaduu OBbUTM BHIIOJHEHBl Ha CTaHIMH
HeHTpoHHOU paauorpaduu u Tomorpadun Ha 14 kaHale BHICOKOMOTOYHOT'O UMITYJILCHOTO PeakTopa
NBP-2. BoccTaHoBieHHE TPEXMEPHON MOJIETHM U3 HEUTPOHHBIX JAHHBIX BBIMOJHSIOCH C TIOMOIIBIO
nporpammuoro obecneuenust H-PITRE. [lns Buzyanuzanun u aHanmza 3D-1aHHBIX HCIIOJIB30BAIOCH
nporpamMmuoe obecnicuenue ¢upmer  Volume Graphics VGStudio Max 2.2 (Teitmensbepr,
I'epmanus).

OTUM MeToJOM OBbUIM HCCIIEOBaHbl JAPEBHEPYCCKHE cepeOpsiHble YKpalleHus U3 Kiaja,
HalinenHoro B T. TBepu B 2014 r. OCHOBHOI IIeNbI0 HCCIEIOBaHUSI OBLIO BBISBICHHE YYacCTKOB
MO30JIOTHl M YEPHEHUS, YTO HEBO3MOXHO OBLIO YCTAHOBUTH IpYyrumu metomamu. [1o pesynapTatam
MIPOBEJICHHOTO HCCIIEOBaHUS YCTaHOBJIEHO, 4TO OpacieT u3 TBepckoro kiajaa MPUHAIIEKHUT K
KHUEBCKOM JIPEBHEPYCCKOW FOBEIMPHOM IIKOJE, TPAAULIMU KOTOPOW BOCXOAAT K BuzanTuiickoi
UMIEpUHU. AHAJOTUU STOMY YKpAllIEHHI0O MOXHO BHUIETh B My3edX MOCKOBCKOTO Kpemis,
Hcropuueckom u Pycckom mysesx.

Pesynbrartel uccienoBaHUS  30JI0TOTO  MHMHHATIOPHOTO  COCyAMKa C  OJaroBOHHSIMH,
natupyemoro | B. H.3., U CPEIHEBEKOBBIX KPECTOB-DHKOJIMHOHOB MO3BOJIIA MOJYYUTh BaKHbBIC
JaHHbIE O HAJIMYUU BHYTPEHHETO 3arojHEeHUs (B cllydyae C COCYJIUKOM), a B CIydasix ¢ KpecTaMH —
00 OTCYTCTBHHM T.H. «BIIO)KEHHW» B O3TH CBOCOOpa3HBbIC XPAHWIHINA CBSIICHHBIX PEIUKBUH.
HccnenoBanue MeTo1oM HEHTPOHHOU Tomorpaduu U paguorpaduy CKaHAMHABCKOW (HuOybI THA
1B by J.Jansson (1984) nokasaino, 4To 1mo30104eHHas JaTyHHas (puOysa, IOMUMO TOTO, YTO UMEET
Cleapl PEMOHTa WJIM TOBTOPHOTO HCIIOJIb30BaHUA, OblIa B TIPOIECCE CBOETO OBITOBAHMUS
JOTIOTHUTETIFHO packoBaHa (pacIUIIOIIeHAa) TaK, 4TOOkI ee (hopma cTana OoJiee YIUIOEHHOM.

B T0o xe Bpewms, uccieqoBaHWE METOJOM HEUTPOHHOW Tomorpadhuu u paguorpaduu
JPEBHEPYCCKOTO KEIEe3HOr0 OymaTUpHsi HE aio pPe3yabTaTOB O HAIMYUU WIH OTCYTCTBHH CIIEJIOB
M300paXeHHUI MOJ| CI0EM KOPPO3MHM Ha €€ yAapHBIX IUIOMIaJKax. 3/1eCh Mbl MOXEM TOBOPUTH O
HEO0OXOIUMOCTHU TIPOBEICHHSI IIOBTOPHBIX YKCIIEPUMEHTOB U BBIPAOOTKE APYTUX HCCIEIOBATEIHCKUX
pelLIeHUH.

[IpoBeneHHbIe HCCIIEAOBAaHUS 1O METOAY HEUTpPOHHOW ToMorpaduum W paguorpaduu Ha
00BeKTaxX KyJbTYpHOTO Hacjeaus (0OBEKTax apXeoJIOTHYECKOTO HACIeIus) MOKa3ald, YTO METOJ
JOCTOBEPHO paboTaeT Ha oOpas3lax, M3TOTOBJIEHHBIX W3 IBETHBIX U JPAroleHHBIX METaJUIOB.
Heiitponnas tomorpadus u paauorpadus mo3BoJIS€T MOJydyaTh KaUeCTBEHHbIE HAYYHBIC JTaHHBIC



JUTSE TOHKOCTEHHBIX 00pa3iioB, 00pa3lioB ¢ pa3HbIM KOJMYECTBEHHBIM M KaU€CTBEHHBIM COCTaBOM, C
BHYTPCHHUMH TIOJIOCTSIMH W 3alojJHEHUsAMH. Bce TollydeHHBbIE JaHHBIE HWMEIOT OOJIBIIYIO
3HAYMMOCTb JJIs1 MPOBEACHUS JAIbHEHIINX UCTOPUUYECKUX M €CTECTBEHHOHAYUHBIX HCCIIEI0BAHUM,
JUIsT BBIOOpAa METOJIOB COXPAHEHHUS OOBEKTOB apXEOJOTMUECKOTO HaCHeaus, I MY3E€HHOTO
HKCIIOHUPOBAHUS U MTPE3CHTALIUH.



