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Conversion of Stellar Radiation and Accretion
Energy to FIR

< 1 m

A few light years



The Stellar-Interstellar Cycle



Burst of Star Formation Caused by
Galaxy Collision



The Herschel Space Observatory









• Telescope diameter 3.5 m
• Height 7 metres
• Mass 3.3 Tonnes
• Helium tank capacity 2200 litres
• Wavelength range 60 – 700 m

The Herschel Space Observatory



Build-up of the Herschel Satellite
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Herschel Observations
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• 18 institutes       8 Countries        10-year project

The SPIRE Team
Canada     China     France Italy          Spain Sweden UK USA





SPIRE Subsystems



Bolometer Detectors

Absorber

Thermometer

SPIRE Bolometer











Launch (May 14 2009)





Low Earth Orbit



117 x Earth’s diameter L2
Earth

To scale



Some Herschel
Results



M83  250 m



Dust in Spirals; No Dust in Ellipticals

Visible Herschel

Large
elliptical
galaxy

Spiral galaxy



1998
Ground-based

5 galaxies
after 20 nights

2009
Herschel

15,000 galaxies
in 16 hours
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Dust and Gas in a Star-Forming Galaxy Merger
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Herschel & XMM BBC
Stargazing Live



Herschel & XMM BBC
Stargazing Live



Taurus Star-Forming Cloud

Visible



Herschel 250 m

Taurus Star-Forming Cloud



Rosette Nebula
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Multi-Colour Imaging



A Universal Size Scale for Filaments?
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Chemical Output From a Dying Star



HIFI and Spectral Surveys

• Orion KL Spectrum: Most
complete spectrum of
molecular gas at high spectral
resolution ever obtained.

• ~100,000 lines



Water on Mars



The Atmosphere of Mars



Martian Atmosphere

Model Composition

CO2 95.3%
N2 2.7%
Ar 1.6%
O2 0.13%
CO 0.07%
H2O 0.03%
CH4 10 ppb



What’s Next?



SPICA
Launch ~ 2022

• 3.5-m telescope
cooled to 5 K


