The!Useof xay Fluerescence
in Detecting Philatelico-Forgeries

Selected Elements for Sperati Forgeries and CSA #9
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How it Warks

Light hits the things you see, and is absorbed at certain energies basec
on molecular structure of the thing in question, and your eye is the
detector for those energy ranges!
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How it Warks 6 XRF (¢ray fluoreseence)

We see color because our eyes are excellent detectors-8fdV photons

A

Atoms andmolecules can absorb light (=enejgfounder st and how,
the level of one single atom, which is made up of neutrons, protons (in the nucleus)
and electrons (in orbit around the nucleus). How many of each of these there are in
an atom determines what element that atom is

Electrons are bound to the nucleus at of any particular atom at specific energies,
which are unique to each element. Think of it as gravity. The nucleus is like a planet,
and depending on the 0sized0 (energy) o
i n various oOorbitso (energy | evel.s, bi

When a beam of light hits the atom, some photons from that beam of light have just
the right amount to knock the el ectron
electron is jJjoined by the energy of th
the photon isabsorbed.

The energies which are not absorbed are reflected, and therefore detected by your
eye Inother words, something that appears blabsorbs all photons other than

those that have an energy of approximately 3eV. Only the light waves that appear as
the observed color are reflected back to your eye, and the others are absorbed

This pattern of absorptions (or emissions) is unique to each element, molecule, etc.



How It Warks - XRF

Y5 =
4 PERIODIC TABLE OF THE ELEMENTS

Very sensitive elemental analysis by anyone in seconds anywhere

The principles of XRif and its uses in measurem@nare based entirely in
photon-electroninteractionsThe XRF instrument is, in essence, an
expensive flashlight !

Thes i gnal passes fdetawtario thé dgital polset r u
processonto the CPU where the data is transformed from counts per
channel, to spectra and quantitative chemistries in secondesagtdmpling.



How itWarks o XRF (¢ray fluoreseence)

o

When the switch is pulled,
activating -tape ANn
tube, the xrays strike the inner

shell electron of the atoms in

the sample and it is ejected

from the atont.

* X-ray energy must be higher
than absorption edge of the
element.



How itWarks o XRF (¢ray fluoreseence)

Next, an electron from an
outer shell moves to fill the
vacancy in the inner shell.




How itWarks o XRF (¢ray fluoreseence)

An X-ray photonis released and
hits t hedetectoal v z e

(Thi' s photonds en
to the element it came from

e.g., Aluminum Kshell energy is
1.47keV)
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