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Corrosion isdles asaume grea importance for
materials and microstructures used in microeledronics
and in micromagnetics where aiticd materials are present
in small domains embedded in insulating or dieledric
matrices. Locdized types of attack have dso been studied
intensively for metal aloys where the vulnerable domains
are aociated with inclusions, seand phase particles, and
grain boundary regions. These sites are studied by bath
ex situ and (more recently) in situ microscopy techniques
to determine the nature of the readivity of the surface As
the functional domains gwrink to smaller sizes, one must
use high resolution techniques to reved the locd nature of
any corrosion attadk. The mapping of properties on a
small scde to crede an image representing the composite
response of a surfacehas both topagraphic and chemica
components. In the present study we ae interested in
improving the aility to charaderize the cemistry at
reading sites by utili zing spedroscopic methods.

In previous work, locdized corrosion of an Al2024
aloy was dudied by nea-field scaning opticd
microscopy (NSOM) and SECM and fluorescence
microscopy (Alodan, et. al. 1997, 1998 Guill aume, et al.
1998 Bichler, et a. 2000 using fluorescen as a
fluorescent probe. Fluorescen decorates the @rrosion
product deposits formed around anodic sites at surface
inclusions, but does not participate to the rrosion
processitself (Alodan, et al. 1998. The same fluorescent
pattern is achieved if a corroded sample from a solution
containing ro fluorescein is briefly immersed in a solution
with fluorescein (Alodan, et. al. 1997. Dyes forming

fluorescent chelates with free AI3+, like morin and
guercetin, aso yield fluorescent feaures smilar to
fluorescein (Buchler, et. al. 2000. The @rrosion
products are presumably Al-hydroxo pdymeric spedes.
We ae interested to extend the range of applicaion
of high resolution NSOM imaging from fluorescence
detedion to fluorescence imaging and chemicd mapping.
The success of NSOM fluorescence detedion of single
moleaules in an ill umination/coll ecion mode (Hosaka, et.
al. 2007 and of nea-field Raman spedroscopy (Grausem,
et. a. 1999 prove that aocquisition of very small NSOM
signals is possble. However, the design of a nea-field
scanning fluorescence spedrometer cgpable of aaquiring
full spedra in a meaiingful time span remains a
formidable and expensive dchalenge. The combination of
still not very well understood nea-field opgticd artifads
with the fad that nea-field spedra ae known to be
somewhat different (Narita, et. al. 1998 from far-field
spedra make the design of a nea-field scanning
spedrometer a step-wise process It is also necessary to
verify that, in the cae of the dyes used here, the increase
in spatial resolution will be paralleled by an increase in
spedroscopic information. With such a task in mind, we
have designed an opticd microscopic system that is able
to take fluorescent spedra & individua surface feaures
(e.g., fluorescent disks and rings) in order to assessfadors
such as degree ad variability of chemical shift,
fluorescence lifetime, noise intensity and spedrum
aqquisition time. The exploratory instrument consists of a
Leica opticd microscope wupled to a fiber optic
microspedrometer. In the present paper, we will describe
the successul measurement of the fluorescence spedra of

fluorescein embedded into the ring of corrosion products
at inclusions on Al2024

The microspedrometer used in the present study is an
Ocea Optics USB2000 (Ocea Optics) with a 200nm —
850nm spedral range, a resolution of 0.35nm and a Sony
IXL511 2048elements linea CCD array as a detedor.
The input is a SMA-terminated opticd fiber with a
numericd aperture of 0.22 conneded to a source-to-fiber
colli mating adapter. The opticd microscope was a
Leica DMLM equipped with a 100W Hg(Xe) arc lamp
illuminator and a JVC TK-107QUJ video camera mounted
on the axiliary port. The miniature spedrometer
conneded to the USB port of a Dell Inspiron lap top
computer. To couple the microscope to the spedrometer,
we used an eyepiece tube without a lens and mounted the
opticd fiber collimating adapter (a micro-lens in a SMA
mating sleeve) into the tube; the alapter being seaured in
placewith an 1 1/4-inch aluminum washer madined to
the tube inner diameter.

The spedrum on a bare surface of pdished Al2024
was esentialy fedureless The fluorescence spedrum of
fluorescein in an isolated inclusion with its ring of
corrosion products was blue shifted with maximal position
ranging from 506.8nm to 5115nm. Badkground spedra
were taken at close proximity to the inclusion where the
view field appeaed totaly dark to the naked eye.
Interestingly, the latter spedra reveded the presence of a
wed fluorescen fluorescence spedrum but not at the
same wavelength position. Discusson of the latter
observations will be presented.

We onclude that fluorescence spedroscopy of
micrometric-size feaures is posdble by a straightforward
modification of an ordinary optica microscope cupled to
alow-cost miniature fiber optic spedrometer. And finaly,
we will discusshow the techniqueis used on our
f-NSOM instrument for chemicd mapping at high spatial
resolution.
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