The Herschel Space Observatory
Matt Griffin, Cardiff University
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Conversion of Stellar Radiation and Accretion
Energy to FIR
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The Stellar-Interstellar Cycle
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Burst of Star Formation Caused by
Galaxy Collision
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The Herschel Space Observatory

Telescope diameter 3.5m
Height / metres

Mass 3.3 Tonnes
Helium tank capacity 2200 litres
Wavelength range
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Build-up of the Herschel Satellite




Telescope

\ I .- Service
I/l Module




Camera High-Resolution Spectrometer
250, 350, 500 mm 240 - 625 mMm

Spectrometer
195 - 670 mMm

Camera
70, 100, 160 nm

Spectrometer
55-210 mm




Herschel Observations

Brightness

I I
100 1000

Wavelength (micrometres)




Herschel Observations
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10-year project

8 Countries
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18 institutes
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SPIRE Subsystems
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Bolometer Detectors
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Launch (May 14 2009)
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To scale

117 x Earth’s diameter




Some Herschel
Results




M83 250 nm




Dust in Spirals; No Dust in Ellipticals

Visible Herschel
NGC4649 (E2)

Spiral galaxy
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Large .

elliptical
galaxy




1998
Ground-based
5 galaxies
after 20 nights

To
scale

2009

_ Herschel
15,000 galaxies
“in 16 hours







Herschel Keck & SMA




FOREGROUND

GALAXY

LENSED IMAGES OF
DISTANT GALAXY




Dust and Gas in a Star-Forming Galaxy Merger

Frequency (GHz)
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NASA, ESA, Hubble
Heritage team
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Carbon Monoxide

Water

Brightness
Water
Carbon Monoxide
Carbon Monoxide
Carbon Monoxide
Carbon Monoxide
Carbon Monoxide

Carbon Monoxide

Wavelength (microns)

© ESA and the SPIRE consortium




Model of Mrk 231

Large-scale
molecular gas

Small, dense
star-forming

clumps

X-Ray dominated
region

Accreting black hole










Taurus Star-Forming Cloud

Visible




Taurus Star-Forming Cloud

Hersch_el 250 mm




Rosette Nebula
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Mass distribution
of stars in the
Milky Way
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Mass distribution
of stars in the
Milky Way

Mass distribution of
pre-stellar cores




©ESA and the SPIRE & PACS consortia




A Universal Size Scale for Filaments?
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Chemical Output From a Dying Star
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VY Canis Majoris © ESA and the SPIRE consortium
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Water on Mars




The Atmosphere of Mars
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Model Composition

CO, 95.3%
N, 2. 7%
Ar 1.6%
i . 0, 0.13%
\Carbon dioxide-ice clouds CO 0.07%
A / {0~5 H,O0 0.03%

; CH, 10 ppb
Water-ice clouds _|4-4

Troposphere . Dust {1073
0.006
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What’s Next?




SPICA |

Launch ~ 2022 .
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e 3.5-m telescene
cooled to 5 K
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