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Tecnologia




Tecnologia




Milhées de anos depois




\strONOMos

i

Hiparco (190 AC) Ptolomeo (100 AD)



Newton (1642-1727)

Lei da Gravitacao Universal




Halley (1656-1742)

Usando as ideias de Newton estudou a
orbita do cometa Halley e PREVIU que
ele retornaria em 76 anos.

Da mesma forma foi o primeiro a
PREVER com precisao um eclipse
Solar.
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IS GERAIS QUE PROD
DICOES










Nova Tecnologia

Em 1879 Edison inventou a
Lampada Elétrica e em 1880
fundou uma companhia de
energia elétrica.




No Brasil

m O uso da energia elétrica no Brasil se iniciou com a instalacdao da
Usina Hidrelétrica Ribeirao do Inferno, em 1883, destinada ao
fornecimento de eletricidade para a mineracao em Diamantina,
Minas Gerais; outro marco fo1 a Usina Hidrelétrica da
Companhia Fiacdao e Tecidos Sao Silvestre, de 1885, no
municipio de Vicosa e a Usina Hidrelétrica Ribeirao dos
Macacos, em 1887, ambas em Minas Gerais; a Usina
Termelétrica Velha Porto Alegre, no mesmo ano, no Rio Grande
do Sul; e a Usina Hidrelétrica Marmelos, construida em 1889, na
cidade de Juiz de Fora, Minas Gerais.

m Em 1899, fo1 permitido no pais o funcionament da companhia
Sdo Paulo Railway, Light and Power Company Ltd. - uma
empresa canadense que deu origem ao Grupo Light no Brasil.



Novas Revolucoes Cientificas

E=mc?

Moeda de 1 centavo de Real

E = (2,96 g) % (299.792.458 m/s)’

= 266.031.532.906.098 Joules

=63.540.540.008,144 Kg de TNT






Sobral — Ceara (1919)

X

Aclual Position

of the Star

Dislonce from the Earth
To the Stello Background

is more tha
235,000.00

n
0.000.000 miles.

This Diegrem shows the
proportional Displacement
of the Stors in relotion o
the disfance from the Sun
The omount of Displacement
iz exaggerated aboul 600 Times
THESUN
Dislance from’
the Eaorth .

THE SUN

ATLANTIC
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Showing Path of Tolal Eclipae of May28-29,1919,
and posiliona of the hwo Observalion Skalie
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THE ORSERVATION STATION
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Raios Cosmicos

A partir dos anos 30 (século
passado).

Investigando raios cOsmicos
muitas outras particulas foram
encontradas. Esse grande numero
de particulas descobertas,
tambeém em aceleradores, levou
cientistas a pensar em como as
organizar € que elas poderiam ser
compostas por particulas ainda
menores.
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Estrutura dos Nucleons
s Quarks™ a5 %
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Modelo Padrao

Standard Model of

FUNDAMENTAL PARTICLES AND INTERACTIONS

The Standard Model summarizes the current knowledge in Particle Physics. It is the quantum theory that includes the theory of strong interactions (quantum chromodynamics or QCD) and the unified
theory of weak and electromagnetic interactions (electroweak). Gravity is included on this chart because it is one of the fundamental interactions even though not part of the “Standard Model.”

tt tit t.
FERMIONS in< 12 312, 52,
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p_ electron | <q1410-8 U up
€ neutrino

€ electron |0.000511 d down Nucleus

muon
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L muon 0.106 S strange €

p A <0.02
T neutrino

T tau 1.7771

Size =~ 1074 m

Structure within

the Atom
Quark

Size <10-%m
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Atom

Size = 10-10m

Spin is the intrinsic angular momentum of particles. Spin is given in units of h, which is the
quantum unit of angular momentum, where fi = h/2r = 6.58x10-25 GeV s = 1.05x103 J s

Electric charges are given in units of the proton’s charge. In Sl units the electric charge of
the proton is 1.60x10~% coulombs.

The energy unit of particle physics is the electronvolt (eV), the energy gained by one elec-

tron in crossing a potential difference of one volt. Masses are given in GeV/c2 (remember

E = mc?), where 1 GeV = 10% eV = 1.60x10-'% joule. The mass of the proton is 0.938 GeV/c2
027 kg.
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Electron

Size<10-'8m

~N
Neutron

If the protons and neutrons in this picture were 10 cm across,
then the quarks and electrons would be less than 0.1 mm in
size and the entire atom would be about 10 km across.

Gravitational

Mass - Energy

Flavor

Electric Charge

BOSONS o5

photon

w Color Charge
W+ Each quark carries one of three types of
“strong charge,” also called “color charge.”
Z0 These charges have nothing to do with the
colors of visible light. There are eight possible
types of color charge for gluons. Just as electri-
cally-charged particles interact by exchanging photons, in strong interactions color-charged par-
ticles interact by exchanging gluons. Leptons, photons, and W and Z bosons have no strong
interactions and hence no color charge.

Quarks Confined in Mesons and Baryons

One cannot isolate quarks and gluons; they are confined in color-neutral particles called
hadrons. This confinement (binding) results from multiple exchanges of gluons among the
color-charged constituents. As color-charged particles (quarks and gluons) move apart, the ener-
gy in the color-force field between them increases. This energy eventually is converted into addi-
tional quark-antiquark pairs (see figure below). The quarks and antiquarks then combine into
hadrons; these are the particles seen to emerge. Two types of hadrons have been observed in
nature: mesons g and baryons qqq.

Residual Strong Interaction

The strong binding of color-neutral protons and neutrons to form nuclei is due to residual
strong interactions between their color-charged constituents. It is similar to the residual elec-
trical interaction that binds electrically neutral atoms to form molecules. It can also be
viewed as the exchange of mesons between the hadrons.

See Residual Strong
Interaction Note

Color Charge

Al

Quarks, Leptons

Electrically charged

Quarks, Gluons Hadrons

Graviton
(not yet observed)

w+ w- z0

Y

Gluons Mesons

10-41
10-41
10-36

Matter and Antimatter

For every particle type there is a corresponding antiparticle type, denot-
ed by a bar over the particle symbol (unless + or - charge is shown).
Particle and antiparticle have identical mass and spin but opposite
charges. Some electrically neutral bosons (e.g., 2%, v, and = cc, but not

KO = d5) are their own antiparticles. g
Q W-

Figures

These diagrams are an artist's conception of physical processes. They are
not exact and have no meaningful scale. Green shaded areas represent
the cloud of gluons or the gluon field, and red lines the quark paths.

A neutron decays to a proton, an electron,
and an antineutrino via a virtual (mediating)
W boson. This is neutron j decay.

0.8
104
1077

ete- — B0 B?

An electron and positron
(antielectron) colliding at high energy can
annihilate to produce BY and B mesons
via a virtual Z boson or a virtual photon.

T

N glatks &
>

25 Not applicable
60 to quarks

Not applicable

to hadrons 24

The Particle Adventure
Visit the award-winning web feature The Particle Adventure at
http://ParticleAdventure.org

This chart has been made possible by the generous support of:

.S. De f
hedrif U.S. Department of Energy

gluons U.S. National Science Foundation
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Lawrence Berkeley National Laboratory

Stanford Linear Accelerator Center

American Physical Society, Division of Particles and Fields
BURLE INDUSTRIES, INC.

Two protons colliding at high energy can ©2000  Contemporary Physics Education Project. CPEP is a non-profit organiza-
produce various hadrons plus very high mass tion of teachers, physicists, and educators. Send mail to: CPEP, MS 50-308, Lawrence
particles such as Z bosons. Events such as this Berkeley National Laboratory, Berkeley, CA, 94720. For information on charts, text
one are rare but can yield vital clues to the materials, hands-on classroom activities, and workshops, see:

structure of matter.

http://CPEPweb.org




Novas Tecnologias

Um dos primeiros computadores (1944)
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Web Imagens Videos Mapas Noticias Orkut Livros mais v

Firefox

Google

Pesquisar: aweb paginas em portugués paginas do Brasil

¢ Torne pessoal. Existem milhares de maneiras totalmente gratuitas de personalizar o
seu Firefox para que ele se ajuste a sua forma de navegar.

Sobre a Mozilla




CERN onde nasceu a




PET Scan
Tomografia por emissao de Positrons

Normal

Parkinson

Pre




Pet Scan

m Detectar tumores cancerigenos.

m Determinar se o cancer se espalhou pelo corpo e quanto
(metastases).

m Avaliar a eficacia de um determinado tratamento, por exemplo, a
terapia contra cancer que um paciente recebe.

m Determinar se o cancer retorna apo0s o tratamento.
m Determinar o fluxo do sangue que chega ao musculo cardiaco.

m Determinar a lesao no coragao que provocou um infarto cardiaco.



Ultrassonografia
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