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Remote Sensing and Satellite Technology

(see Pham Duc Binh talk, water surface)

-

A geostationary orbit (GEO) follows Earth’s rotation, speed is about 3 km/s =>> Telecommunication
Low Earth Orbits (LEO): 160 km < altitude < 1000 km, ~ 90 minutes to circle the Earth, speed ~ 7.8
km/s =>> Remote sensing

-

Polar orbits: from North to South, altitude of 800 km, speed ~ 7.5 km/s =>> Earth observation
Sun-Synchronous Orbits are polar orbits which are synchronous with the Sun =>> weather
…

~ 4 635 satellites currently orbiting the planet (source: UNOOSA)
Vietnam have VINASAT1 (2008), VINASAT2 (2012), VNREDSat1 (2013), Cubesats…
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( see Phan Thanh Hien session )

The Solar system
* Age: ~ 4.5 billion years
* R_earth ~ 6 371 km
* R_sun ~ 670 000 (109 times of Earth)
* Inner the Milky Way’s Orion Arm
(8kpc)

1 AU
5.2 AU
30 AU
Kuiper belt

50 AU
AU: Astronomical unit
1 AU = 150 000 000 km
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Galaxies and InterStellar Medium (ISM)
*
*

Contain 100 - 400 billion stars
The rotation period is about 240
million years at the Sun’s orbit

*

Milky Way is moving with respect
to the Cosmic Microwave
Background (CMB) , 600 km/s

Milky Way
The velocity curve of visible stars versus their radial distance on the galaxy
=> Dark matter
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Galaxies and InterStellar Medium (ISM)
ISM: the matter and radiation which fills the space between the stars ( see Le Ngoc Tram session )

*
*
*
*
*

6 500 - 7000 ly from Earth
The process of creating new stars
Composed of cool H2 and dust…
H, He, C, N, O, Na, Mg, Al, Is, S, Ca, Fe
Composed of 32 diﬀerent images:
* Green: Hydrogen
* Red: Ionized sulfur
* Blue: double-ionized O2 atoms
* The pillars are 5 light-years

=>> 21 cm Hydrogen line

Visible light of Pillars of Creation within the Eagle Nebula - HST and HSO
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Large-Scale Structure

*
*
*
*

(see Bui Van Tuan session)

2 degree Field (2dF) project
Filaments, voids and galaxy superclusters are clearly visible
Constraints on cosmological models ( \lamda_CDM)
…
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~ 100 - 200 billion galaxies in the Universe

Large-Scale Structure, gravitational lensing
*

Bending the light from the source as the
light travels towards the observer.

*

Strong lensing: Visible see even Einstein
rings, source: Galaxy cluster

*
*

Weak lensing: Galaxies
Micro lensing: Stars

The picture shows
(a) a few nearby yellowish galaxies which make up the Abell
1689 cluster.
(b) many distant galaxies, some of which are stretched or
curved into arcs
(c) a few nearby stars, distinguished by the cross-hair lens
flaring
(d) some other galaxies that aren't stretched.
Let's look at some interesting aspects of this image.
1. Curvature of Arcs
2. Strength of the lens
3. Equivalent optical lens

http://www.alternativephysics.org/book/Abell1689.htm
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In the constellation Virgo nearly 2.2 billion light-years away.

Cosmology
Cosmology is the study of:
* The origin of the Universe
* The evolution of the Universe
* The fate of the Universe

What is the Universe made of? How did it form? How old is it? What will happen to our Universe
in the distant future? How and why do the biggest structures in the Universe come about?
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Planck result

Components

CMB

Big Bang model

Thank you! Merci! Cảm Ơn !
Merry Christmas !

