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GX1-5
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Jupiter 

Chandra Image at quiet time ROSAT image during SL-9 collision
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Near Mission on EROS

Stars
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η Carinae

η Carinae

η Carina spectrum shows a highly absorbed, very high-temperature thermal component (at energies above 2 keV). 

The high temperature emission originates very close to the star itself, and is variable. It is probably produced by a shock 
as the wind from η Car collides with the wind or surface of an unseen companion.

η Car also has considerable emission at energies below 1 keV, but this mainly originates in the extended emission 
surrounding the " homunculus" , the nebula ejected from η Car in the 1840's

Wind inducedInteraction with 
ISM
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�First detected f lare from a brown dwarf LP44-20. (MBW = 0.06 Msun = 60 MJupiter) shining 
from gravitational collapse. 

> It recently produced an X-ray flare December 1999.  

> Magnetic fields in turbulent motions may be the source of the flare.

Orion
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NURSERY OF YOUNG STARS
Several hundred new T Tauri stars Hα emission and Lithium absorption in 

Chamaeleon. New T Tauri stars have been found even outside regions of on-
going star formation. 

Cygnus X3
This halo surrounds the binary system Cygnus X-3, 2 gravitationally bound 
stars, one which is probably a compact object like a neutron star, and one 

which is probably a star on its way to becoming a neutron star.
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SS 433

Cataclysmic Variables
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BY Cam – Polar Cataclysmic Variable

AM Her

Polar CV
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Pulsars
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Millisecond Pulsar

Crab

Chandra image: 33 Rotations/sec
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Fastest Pulsar

Fastest 
Known Pulsar 
at 62 rev/sec

Seen in LMC

Companion of Crab?
(PSR 0540-69.119)
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Vela Pulsar
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G11.2-0.3

Supernova remnant with a slow 
pulsar (observed by the Chinese in 
386 AD)

3C58: Chandra measured temperature 
of the neutron star embedded in the 
supernova remnant 3C58 which 
exploded in A. D. 1181. 

The temperature derived from these X-
ray observations is less than 1 million 
degrees.

This is much cooler than expected if the 
star is composed of pure neutrons. 

This suggests that this neutron star is 
not composed entirely of neutrons, as 
expected, and that newer, stranger 
forms of matter may be required.
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Cassiopeia A
Chandra image of supernova remnant Cas A. Red colour temp below  20 million degrees Kelvin.

Blue colour temp above 30 million degrees Kelvin.

Cassiopeia A
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Quasars and Microquasars
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Galaxies

Centre of Milky Way
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• Galactic Centre has 
some ten million 
stars kept swirling 
at 5,000,000 km/hr 
(1400 km/s) 
indicating a central 
mass of 2.6 x 106

Msun.

• Flares of the kind of 
duration less than 
45 minute indicate a 
black hole of a 
maximum size of 
less than 6 AU
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M31 –
Andromeda 

Galaxy

Centre of Cygnus A 

2,000,000 LIGHT YEARS

Size of Milky Way Galaxy
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NGC 6552

Clusters of Galaxies
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Dark Matter in IGM
X-ray Optical
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The bright spot at the centre of 
the image is thought to signal 
the presence of a super-
massive black hole at the core 
of Perseus A, the largest galaxy 
in the cluster. 

The "eyes"  are thought to be 
buoyant magnetized bubbles of 
energetic particles produced 
near the black hole - each is 
nearly as big as the Milky Way. 

The "nose"  is thought to be a 
dark spot produced by cool gas 
in a galaxy being swallowed by 
the central black hole in 
Perseus A.

Persus Skull

Active Galactic Nuclei
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X-rays from AGNs

Diffuse High Energy Emission

• Extreme Ultraviolet
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Soft X-rays

•X-ray brightness: red, green, and blue colours indicating three X-ray energy ranges. 
•Bright x-ray spots near the galactic plane are within our own Milky Way. The brightest region (right of 
centre) is toward the Vela Pulsar and the Puppis supernova remnant. 
•The Virgo cluster of galaxies (near top right) and the Large Magellanic Cloud (LMC) (lower right). Looping 
structures visible in the direction of the galactic centre (image centre). Unresolved extragalactic sources 
also add to this background, particularly above and below the plane.
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Chandra deep field

Diffuse Background
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Gamma Ray Bursts

GRB 991216
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GRB Spectra

GRB location
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Gamma Ray Bursts

• They are now acknowledged to be the 
remnants of hyperstar explosion.

• They are the most energetic events in the 
universe with energy 1053 – 55 ergs about 
100 to 1000 times more than a Supernova.

• They are believed to be the death signals 
of some of the oldest stars.


