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FIUOrescence lifetime |mag|ng (FLIM)

a new eynalytlcal technlque/for on

destruc}lve analysis of art surfaces
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Fluorescence
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Fluorescence gpectrl]m and lifetime
are characteristic-parameters of a
molecule or set of molecules
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time decay of flu/('),reSfehce intensity
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emission spectrum
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» Complex molecular systems often have

similar spectral behaviop but they can be

_1dentified on the basis of different lifetime
values” -




1 UV Fluorescence
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A portable fluorescence system that allowed to measure:

a) fluorescence lifetime maps of surfaces
b)) , ,

e | == (a2
b) fluorescen c,é'sp_ectra of points of interest
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The portable set-up, developed in the De,pfartment of
Physics of Politeenico di Milano, is made of:

a) a a}pparatus 3 “

b) a fluorescence spectrometer, f
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" FLIM = lifetime measurements
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Remote System
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fluorescence lifetime is reconstructed for each poin)f In the field
of view = discrimination between different organic/compounds
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FLIM Technique

"For each UV laser pulse the
camera acquires an image;
the camerais synchronized

" with the pulse and acquires
tlpe jmages ith increasing
delay
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E K2 The mten/sny values of a
i : same pixel for different
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determinesthe fluorescence
lifetife And relative intensity
s for the considered pixel.
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E images allow one to

In this waly it is possible to
obtain a/map of lifetime and
relative intensity.
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Michelangelo’s David
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* In September 2002 DaV|ds conservation
——Work started '

» A coordinated diagnosticinteryention
— / {
[/~ * 3D laser scarjming andreconstruction
7oA # )

* In-situ measur mentsayr FTIR, XRF,

XPS, UV FIu rescen
Color, etc. 7/ _ /

e, Roughness,

* Monitoring of environmental conditions
for one year ‘ |

&

/




__|

The FLIM equibment working at Michelangelo’s David

ltalian Patent MI2g02A001361 20, 2002;
patent pending PCT EP03063433.
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3 main tprS of ove-r—laid’“rpa’t-erials have
been localized and identified;

1) wax residues, concentratedin small’
drops or permeated into the marble /).~
surface | = [

2) salt deposits, mainly composed of
gypsum, calcium oxalates and
particulate matter; |
organic Cont(aminants, concentrated

in small areas or spots
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The ri_gfrit forearm

combination of lifetime and intensity map







The Ilo,ack"'_' |







Arraiiziatore Ottico Multicanale (OMA)
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— Spot abave the lips

— Spot an the arm

1) ]
c
@
L
=
o
o
c
@
L
un
@
B
o
=
TH

A40 A90
Wavelength [nm]




Conclusmns = i

Fluorescence Ilfetlme imaging (FLIM) IS-a powerful non
destructive technlque WhICh allovys.
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* t0 detect and Iocallze organlc compoungs on art surfaces
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* tO dlstlngu1~sh organic combounds by means of7numer|cal

parameter (Ilfetlm)e) _ ) [
« to reduce and guide sampling of works’of art /

* monitoring of conservation treatments such as cleaning
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2004 Techmcal mvestlgailon
on I\/Ilohelangelo s David
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To propose-any mvestfgatlon
please contact me

qua.tomolo@polimi.it

EXPLORING DAVID

DIAGNOSTIC TESTS AND STATE OF CONSERVATION

GGIUNTI

Thank you for your kind éﬁéntion




