The Multiwavelength Universe
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(a)

X-ray Mirrors

L

Fig. 2.7 X-ray reflection at
grazing incidence and the X-ray
aptics first pioneered by Wolter.
(al X-rays incident on a mirror at
large angles are scattered, not
focused. Thes limats the -grazing
inctdence lechnique to energies
betow 10 keV', with most X-ray
lelescopes concentrating on the

0.1 2 kel band, t.e. soft X-rays.
th) The photograph shows how
this work was put into practice on
the Eimnsten ()h\r’l?'aln{'l 'y set ()fA
nested X-ray marrors. Nesting
enables the effective collecting area
to be maximised. A single grazing
incidence murror collects only a
small_fraction of the light that
wonld be collected by a normal
incidence telescope murror. The X-
rays enler the (t'/{'u'n‘l)e' I/lrr:ug/{ the
concentric annult and are focused
by the mirrors behind.
(Photagraph by Leon van

Spevbroeck of CfA.) much more sophisticated than the simple wire shown earlier in figure 2.1 as
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NCT: basic design

The principle of a Compton detector (left panel) and the
Compton Nuclear Telescope (NCT, right panel), which
consists of 12 cross-strip 3-D germanium detectors.



Cross Strip 3-D GeD:

» 37x37 strips

e 2-mm pitch

* 16-mm thickness

84000 mm3 volume

« 1 mm? |localization

 1-2 keV spectral resolution




Scientific overview: GRBs

Ray Bursts

2704 BATSE Gamma-




Scientific overview: GRBs

Birth of a Black Hole

e Long bursts (>2 seconds) may be from
a hypernova: a super-supernova

« Short bursts (<2 s) may be from
merging neutron stars

 Both create nature’s
vacuum cleaner:
a black hole!




Scientific overview: GRBs

Swift

Integral




Scientific overview: 1.809-MeV line; 0.511-MeV line

History of nucleosynthesis in COMPTEL 26Al Map

our Galaxy

Nuclear Radioactive Emission

INTEGRAL/SPI All-Sky 0.511-MeV Map  (Oberlack et 1906)

Exotic physics at our Galaxy’s
core?

Electron-Positron Annihilation

(Knodelseder et al. 2005)



Oort and Kuiper belts

Orbit of Pluto

Kuiper belt 50 AU

50,000 AU
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