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Gamma-ray burst afterglow: an X-ray shout* *
echoing through space g

Gamma-ray bursts are amongst the most powerful explosions M

in the Universe. They occur randomly and unpredictably. “
This image shows theiafterglow of a gamma-rayburst a _
(GRB 031203) observed in X-rays by XMM-Newton. .

As XMM-Newton watched to see how this object ° :

changed over time two concentric rings ap-
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peared to expand outwards from the burst. .
These rings are caused by dust lying in

XMM-Newton’s line-of-sight reflec- a .
ting the X-rays as they travel out . .
from the explosion.

» .

. Aplanetary nebula
is formed as a dying Sun-like star throws off its outer layers of gas. All
that remains of the star’s fading core is a white dwarf, visible as a tiny
o dot in the centre of the nebula. This image of the Saturn Nebula (NGC
7009) combines data taken by XMM-Newton and the Hubble Space *
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Telescope. XMM-Newton located the faint X-ray emission coming from . -
” “ hot gas in the centre of the Nebula, ’shown in blue. The green and red ’ -
. n‘ . areas are cooler gas in the nebular shell that can be seen at visible -
F & ’ wavelengths. ° °
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¢ - the brrghtest starformlng (efle J[] in'the Small Magellanrc Cloud. . * .
+This spectacularimage combmg ok J o s @f,the region .. .
taken in different types of light and'reveals th: Qexrstence of L
Starburst qalaxi nde ﬁ Uiolent star many different environments: X-rays, depicted as Iue‘VVere delcc- 8 g "
g : @@@ m@ 4 ted by XMM-Newton and show where hot gas lies within the. - ®

cloud. Infrared emission by cold gas was cgptured by NASA’s Spit- «
zer Space Telescope and is displayed in.red. The green areas shovw 'S @
excited gas that glows in visible light as seen by the EG‘ropean .
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XMM-Newton took this image of the X-ray, ultraviolet and visible
light of the starburst galaxy M82. Within the image, regions of

Colliding ;g'l{:a)‘(ie's: triggering 'stellar)a'.ctiuit.g $ 8

galaxy system is a. pair of galaxies undergoing a violent colli-
. sion triggering a stellar baby boom within their huge gas

: cIouds The Antennae galafy system has a high rate of super-

nova eXpIosrons which heats the gas to m|II|ons of degrees so

~.energy: ar&shown in red and the highestin blue and are over-
LuJ JrII'O aﬁyoptrcarrmage hlghllghtpg the antenna-like spiral

The Antennae
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" |n the Unrv@e In thrsrmage the y light froyr ordrnary ) e
2 A fc ‘ved by XMM Newton is shown in red Stars and & Mg

woalaxies, why
Telescope are shown in grey Ordrnary matter onIy accounts for -
a small fraction/one*sixth of the total matter ih the Unrverse e L o
Therestis a mystérlous component known as ‘dark matter that s Paaie
cannot be seen directly. Gravrtatlonal Iensrng technlques VE :
applied to derive its distribution shown in blue, The map -
reveals that ordinary matter formed,galaxres and clusters of o
galaxies inside a scaffoldlng ofdark matter.
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intense star formation can be seen as bright knots in the plane of Reesaory's New TechnoIogyTeIe.scope v . -
the galaxy. Winds from supernovae embedded in thése regions . . B
make their way through the disk of the galaxy and emerge as . ' , i &
plumes of hot gas glowing in X-rays, shown in blue in the image. It - T _
is thought that the burst of star formation in M82 was triggered ’ A B
about 100 million years ago during a close encounter with a neigh- e . N9 | ;.
bouring galaxy. : 3
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. Superno*aremnants the death .of; massru . o %y Misters are the largestgravia | 5
' , tionally bound objects in the Universe, By detecting the X-rays emit: - ' e iR atnen -
. . S\ars : The Tycho super‘nova remnant is the ted by hot gas trapped in the clusters XMIVI-Newton provided the first Stellar - n d shocks in sta - fo EERNEES
. “ % remains of a massive that reached the end of its life and§Xp|0d ed; detailed study of how these clusters formed. A reco[pl of how the gas reg | ONS: C reati ng h ot g as b u b b | es
= . shooting out material into the surroundin%space. This image exposes has been heated and cooled over a long period of time,.as revealed o oo th : o
. nested knots of hot gas at the heart of the remnant emitting X-rays : . by XMM-Newton, provides crucial information ab J_jl‘ nJW rne galax . Nebula. XMM-Newton di by S:c i : s Io
that were detected by XMM-Newton. In the image the X-rays with the cluster evolved. Insight into cluster formation st ) . ebu ar,] - IOe_lw o_lnh. |sc0\./ereI ak ulgke area o. ex rernsly
. lowest energy are shown in red and the highest in blue. T derstanding the evolution of the Universe. otgas, shawnkin blue. This regioNieRiEIKea Call NI

. of the X-rays emitted reveals the signatures of the different ty
elements present in the remnant. ’

ESA's XMM-Newton

. nomena in the Universe. For 10 years XMM-Newton has simultaneously collected X-rays,
visible and ultraviofet light'and consistently demonstrated its role as one of the most
important astronomical observatories of the time. XMM-Newton will continue to keep
watch the ever- changing X-ray sky and to make exciting d|scover|es to further our un-
derstanding of the unknown Universe. This poster features a small selection of areas to

specified, are from XMM-Newton instruments. The background image is the XMM=LSS

survey mosaic. . .
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. was launched on 10 December 1999 on a mission to peer into the most energetic phe- .

Which XMM-Newton has made an important contribution. All images, unless otherwise .

and infrared light (from NASA's Spitzer Space Telescope). The
origin of the hot gas is explained by a fast stellar wind from the most
massive star, heated as it slams into the dense surrounding gas. If a
single massive star is so efficient, such proCesses might create a network of
channels and bubbles of hot gas interweaved with the cooler interstellar
medium in the Milky Waﬁ
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