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X-ray telescope & X-ray Universe

“The Birth and the current status of X-ray Astronomy”

- Riccardo Giacconi
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Fig. & Recorded counts from the Geiger counters of the payload in fig. 7. The count for twe different counters, with different
thickness af their Mico-windows, are shown. The reswlts indicate the presence of an Xoray source, different from the Moon. A
cosmic backgrownd radiation is also suggested,

Aerobee rocket
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The implementation of focusing optics was a very
important step to image the X-ray sky. Giacconi
was the main driving force in this development.
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Schematic of Grazing Incidence, X-ray Mirrors Department of Physics, NCKU
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Mirror elements are 0.2 m long and from 0.6 m to 1.2 m diameter
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Focal point
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3. NASA X (Uhuru X-
ray satellite)

Uhuru X-ray

S ate I | Ite Fig. 9 A map of the X-ray sky in golactic coordinates derived from the 3U Catalog, based on UHURU data. The location of
eqch X-ray source is approximately shown. The size of the dots is proportion ate fo the logarithm of the intensity. Several of the
sowrces of outstanding astrophysical interest are shown.
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The absorption of X rays by the earth’s atmaosphere resiricts ground-based
observations to radio, mear infrared, and wsible wavelengths. X rays are absorbed
high above the earth.
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4. The Einstein X-ray Observatory(HEAO 2), the first
Imaging X-ray telescope, was also a product of
Giacconi's team.

«1000 times higher sensitivity than UHURU
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X-ray spectroscopy
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5. Giacconi along with Harvey Tananbaum, now director of the
Chandra X-ray Center, submitted a proposal letter to
NASA that began the process that led to the development
of the Chandra X-ray Observatory.
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Jupiter
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Orion nebula
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X-ray binary

_~Black hole

Neutron star, HDE 226868

Black Hole
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Medium size black hole In

M15
(2002.09.18)
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Intergalactic gas and dark matter

‘Baryons ~4%
Baryonic dark matter 3.4% Visible matter 0.6%
Hot gars In galexy clusters 0.4%

Cold intergalactic medium 1.2%
Warm-hot intergalactic medium 1.8%

Nonbaryonic Dark energy

dark matter ~70%
~26% :
Everything in the Universe

Mapted fron Sky & Telescope, Novesber 2002
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X-ray background radiation of cosmos @m SR <S>
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X-ray astronomy is a young science; many new
discoveries have been made with a new generation
of X-ray telescopes (e.g. Chandra from NASA, XMM-
Newton from ESA).

A continued exploration of cosmic X-rays is
necessary to extend our knowledge of collapsed

massive objects, the origin and evolution of galaxies
and galactic clusters, and dark matter.

X-ray astronomy also offers promising possibilities
to prove that black holes exist and to explore their
nature.
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