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L ook into the objects—why?
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Assessment of cultural heritage motivations of neutron-based imaging techniques
Methods used by Ancient Charm Collaboration for 3D Katalin T. Bird Neutron imaging techniques (after Kockelmann--Kirfel 2006)

mapping/imaging using neutrons (after Kockelmann-Kirfel 2006)

H i PGAI Prompt Gamma based on thermal and cold neutron capture;
H Ungan an Naﬂ Onal M useum Activation Imaging prb‘DmplyI‘f; zpplled non—?&ﬂructlvle!yhoglman
- objects; high sensitivity for some light elements
4 email: tbk@ace.hu (H.K . Cl)
ANCIENT CHARM: NRCA  Neutron Resonant  based o epitherme neuion caplure; prompt 7
’ Capture Analysis  applied non-destructively on intact objects;
Analysis by Cultural gl 2°°‘i*"§§'25¥ e e
S, Ag, Sb,
i i g i i i NR/NT  Neutr real space imaging based on the capture and
Naution Heritage and Neutrpn Activation Ana}lyss |srqut| nely appl| ed to archaeol ogical R;mdiggr]aphy/Tomo e e A e e
" materials for provenancing. Imaging capabilities of neutron analyses graphy provide an inside view of objects with a spatial
resonan - . 4 4 1 lution down to 100 eters; exploit:
Archaeological are hardly used as yet. Ancient Charm project aims at using the e e T e e
Capture imaging features accessible by these techniques. The question through an object; attenuation contrast for
] Research addressed hereis: why? Isit worth the trouble, who is the possible e e e
Imaging and Methods consumer and what is the suggested , best practice” we can foresee? variation by variation of neutrons energies.
o!‘her Fﬁ{’l;zer |rrl\ag;1ng£rosjecﬁsyarehprﬁvld§gg
pl contrast radiography which is on
. neutron refraction
Emerging The techniques covered by Ancient Cham include elemental analysis ~ TOFND TimeorFliont — besdon e desc sarerino of e
Neutron techniques based on nuclear reactions. These techniques may provide different Diffraction (crystalline) or non-periodic, short-range
?mag&s of the :te:f or, nqrmdly ihnvi(si t_)le gle;nshof th_e :)b(jj:cdts C:;de oontra: ;ﬁiﬁ E;gge)czr;gﬂiz; a;n;; r;zny
f 3 images, structura information on the (mineral) phases included, and element: structure analysis, texture analysis, :
Techniques it distribution. The application of these methods individually may provide B
important new information concerning the objects; their joint application offers a and phases is based on Bragg scattering
" d vi SANS  Small Angle based on the elastic neutron scattering of
AT TN LT N st unique qompoun view . _ . - Neutron Scattering  thermal neutrons. Porosity of a material, and
- B Theoretically, all aspects of the objects can be studied - practically, we have to S Wiy
= o e e - seeif the results justify the effort. Soiegass can bl
‘a Objects for 3D elemental mapping

Archaeologists' choice
Importance of the object
Complexity
Constraints
Administrative (“value”)

Analysts' choice
Constraints
Size
Neutron scattering
Remaining radiation

Purpose
visualising, demonstrations
“real” questions:
technology (indirect: workshops, authenticity)
conservation decisions
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Preservation priorities: textile remains over
inlaid belt ornaments

Conservation priorities: find out best Knowing simple physical parameters like dimensions,
treatment weight and specific gravity, archaeol ogists/conservators
may find it necessary to investigate the internal parts of
an object. Depending on the actual find circumstances,
investigations can be carried out both on 'excavation
fresh' or ‘gem of collection pieces, typically to define

a, best treatment
b, visualisation (for presentation)
¢, increase scientific information available on the object

Technology priorities: find out production Suggestions for ‘Best Practice’

technology details
It is suggested to start with the visualisation
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Presentation priorities: show the ‘invisible’ so their visualisation possibilities are widely

for awider professional or lay audience, in different.

context of exhibition, media events or All observations should be carefully recorded in an

publications unambiguously defined 3D coordinate system within

the object. The interpretation of the data should

involve both analysts and experts from the CH field.
It is necessary to construct reference libraries for Central webpage: http://ancient-charm.neutron-eu.net/ach
typical ancient techniques, even on simple objects.

More on Ancient Charm Collaboration:

WP1 webpage: http://www.ace.hu/acharm/




