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de 6mA a 12mA, de modo a podermos utilizar esta
fonte para alimentar diversos modelos de tubos de laser
HeNe. A fonte foi testada com um tubo HeNe comum
de 5mW iluminando um fotodetetor de silicio ligado a
um osciloscépio sensivel (101V), onde pudemos obser-
var um baixo ruido na intensidade luminosa (<0.1%),
composto principalinente de baixa frequéncia ( 6011z),
proveniente da rede elétrica. Utilizando uma fonte cha-
veada comercial, no mesmo tubo leNe, obtivenmos um
ruido da ordem de 1%, ou seja, um nivel de ruido mais
que 10 vezes maior do que a fonte construida.
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Medigoes georeferenciadas da fluorescencia da agua do
mar, foram obtidas por sistema LIF-LIDAR trans-

portavel em expedi¢ao a regiao da Bacia de Campos.

Neste trabalhio apresentamos as modifica¢oes inseridas

ao sistema para a coleta de dados georelerenciados e

apresentamos o desenvolvimento de uma nova metodo-

logia para a visualiza¢ao de sinais de fluorescéncia de

diferentes fluordforos através da associagao desses sinais

com gradagdes das intensidades cromaticas do verme-

lho, verde ¢ azul (RGB - ”Red”, " Green” e ” Blue”).

O segundo harmonico do laser de Nd-YAG (532 nm)

foi utilizado como fonte de excita¢ao. Foram obtidos,

portanto, espectros de fluorescencia na faixa de 550 a

800 nm, superpostos as emissoes Raman da dgua (655

nm). Esta faixa espectral apresenta um conjunto de

bandas de emissoes de pigmentos fluorescentes presen-

tes no fitoplancton. A intensidade da banda de emissao

de fluorescéncia da clorofila-a (685 nm) esta associada

4 massa total do fitoplancton. Variagoes relativas das
bandas de pignmentos acessérios como a ficoeritrina (530
nm) indicam alteragdes na composicao do fitoplancton.
Para efeito de comparacao dos espectros, estes foram
normalizados pela emissao Raman da dgua com o in-
tuito de minimizar as diferengas da energia efetiva dis-
ponibilizada em cada medigao.

As emissdes de diferentes fluordforos sio apresentadas
espacialmente através da associagdo dos valores rela-
tivos das bandas referentes a estes fluoréforos com as
intensidades cromadticas R, G e B.

Esta técnica permite uma visualizagao flexivel e intui-
tiva da distribuicdo espacial conjugada de diferentes
pigmentos fluorescentes como a ficoeritrina, a clorofila-a
e a clorofila-b. Entretanto, é necessdrio ajustar os pesos
e intervalos de cada componente RGB juntamente com
uma normatiza¢io das matizes para se conseguir uma
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comparacao eficiente dos espectros.

ONE DIMENSIONAL ANALYTICAL
MODEL FOR OXIDE THIN FILM GROWTH
INDUCED BY LASER HEATING OF
METALLIC SURFACES
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UNICAMP
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UNESP de Guaratinguetd

This paper presents the theoretical and experimental
results for oxide thin films growth on Titanium films
previously deposited over glass substrates. The 0.1um
of thickness Ti films were heated by Nd:YAG laser pul-
ses ( duration: 290 ns, intensity: 2.0-3.2 M W/cm? and
repetition frequency: 200 Hz). The oxide tracks were
created by moving the samples with a constant speed of
2 mm/s, under the laser action. The microtopographic
analysis of the tracks was performed by a microprofiler
(Tencor Alpha Step 1007M ). The results taken along
a straigth line perpendicular to the track axis revealed
a Gaussian profile that closely matches the laser’s spa-
tial mode profile, indicating the effectiveness of the sur-
face temperature gradient on the film’s growth process.
The sample’s micro-Raman spectra showed two strong
bands at 447 and 612 cm™! associated to TiO, struc-
ture. This is a strong indicative that thermo-oxidation
reactions took place at the Ti film surface that rea-
ched an estimated temperature of 1300 K. This result
is compatible with the thermal threshold (~1200 K)
for TiO4 formation. The results oblained from nu-
merical integration of the analytical equation for film
growth rate are in closely agreement with the experi-
mental data for filim thickness, showing the accuracy of
the one-dimensional model adopted.
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Single longitudinal mode, diode-pumped, microchip la-
sers are extremely compact deviees commonly used for
wind velocity measurements using the Doppler-LIDAR
techmique.  Generally, active media consists of highly
doped crystals in order to get the necessary absorp-
tion for efficient laser operation. In this work, we de-
monstrate a single longitudinal mode operation of a
diode-pumped, 2.4-mm-thick Nd:YLT laser crystal, in
a 3.5-mm-long cavity. That was possible only due to
the use of a beam shaping technique for the pumping
beam, thereby compensating the low absorption coeffi-
cient with high pumping intensity. The total maximum
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available power incident at the laser crystal was 2.5
W and the observed CW laser threshold was around
200 mW of pumping power. No additional mode 50
lecting techniques, such as intracavity int,m'feronujtirlc
elements or injection seeding were used. We verified
true single longitudinal mode operation for pumping
powers up to 320 mW. At this pumping power, the
measured laser output power was 20 mW. For higher
pumping powers, we always had two to three l()ngihg-
dinal modes separated by approximately 39 GIlz. This
frequency separation corresponded to the inverse of the
cavity round-trip time, thus no significant influence of
the well-known longitudinal hole-burning effect was ob-
served in the spectral behavior of this short-length laser
cavity. We observed that active stabilization is neces-
sary in order to maintain the amplitude of the single
longitudinal mode. The system can be further opti-
mized by reducing the internal losses and cooling the
active medium. In this case, the estimated laser line-
width could be of the order of kHz.
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Thermochemical reactions driven by laser sources have
been studied since many years ago due to its lmpor-
tance in many technological issues encompassing mi-
croelectronics, micro-machinery and so on. The un-
derstanding of the kinetics of such reactions is of key
importance for its application in a industrial scale plant.
This paper considers the theoretical modelling of 770,
film’s growth on Ti films previously deposited over glass
substrates due to its surface heating exposed to atmos-
pheric environment. The Ti films were heated by a
moving beam of a pulsed Nd:YAG laser that sweeps
the surface at a constant speed of 2 mm/s. The model
takes into account the self-consistent solutions of the
heat diffusion and the oxidation rate equations. The
numerical results obtained for 6, 19 and 200 pulses of
290 ns and 3.17 MW/em? with a repetition frequency
of 100, 300 and 600 Hz respectively, showed that the
maximum temperature of approximately 1190 K is just
reached due the action of the first pulse. The results
also showed the occurrence of surface cooling between
two consecutive pulses. It also can be seen that the
film thickness varies from 0.15;0m to 0.3pum at 0.37 s
for intensities varing from 2.4 to 3.17 M W/em?. These
results are in close agreement with the experimental
data obtained for 70, films.

OPTICA - XXI ENFMC
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Para utilizacao da camera CCD em medidas, especial-
mente na determinagio do contraste de uma imagem,
¢ necessario que a resposta da mesma seja linear com
relagio ao sinal luminoso. O presente trabalho visa a
verificagio dessa caracteristica de forma simples, além
da verificagao da homogeneidade da camera, influéncia
entre pixels para sinais intensos (blooming), calibragio
da distancia entre pixels e verificagio do ganho com
relagao a freqgiiéncia espacial. A montagem baseia-se
na analise da figura de interferéncia devido a uma du-
pla fenda (um padrao de intensidades que varia com a
posigdo). Para a condigio de difracio de Fraunhoffer o
padrao é bem conhecido o que possibilita a calibragao
da distancia entre pixels, usando toda a figura e nio
apenas as posi¢des dos maximos. Controlando-se a in-
tensidade do feixe laser, através do uso de atenuado-
res, verifica-se a linearidade pela comparacao de figu-
ras. Para essa montagem o alinhamento e a qualidade
do padrao de dupla fenda nao sio criticos, o que pos-
sibilita o uso de padrdes de fendas confeccionados em
cartolina para gerar vérias figuras de freqiiéncias espaci-
ais diferentes. A montagem apresenta um método sim-
ples para verificagao das caracteristicas da CCD quando
nao se dispoée de todos os instrumentos de um labo-
ratorio de éptica, obtendo-se que a camera CCD mo-
delo KP-M1U (Hitachi Denshi Ltda) ¢ homogeénea em
toda sua extensio, com resposta a intensidade luminosa
linear independente da freqiiéncia espacial, ndo se veri-
ficando o blooming (a saturacio da camera est acima
da faixa de operagao de nosso ADC) além de apresen-
tar um ganho constante para figuras com definigao da
ordem de 70 pm, onde cada célula tem dimensio de
12,30 pom X 12,30 zm. Uma outra montagem que ofe-
rece mais recursos na variagio de freqiiéncia espacial e

qualidade de imagem de int erferéncia seria usando um
interferometro de Michelson.




