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Overview 

• Herschel heritage 
• Why the (far) infrared 

and submillimetre?
• Herschel in some 

detail from the 
perspective of an 
astronomer

• Observing 
opportunities

• More information and 
how to get involved
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Herschel heritage
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Infrared/submm space missions
IRAS (1983)
• 57 cm
• 12-100 μm

ISO (1995-98)
• 60 cm 
• 2.4-240 μm

Spitzer (2003-09)
• 85 cm
• 3.6-160 μm

AKARI (2006-07)
• 69 cm
• 1.7-180 μm

SWAS (1998-2004/5)
• 55x71 cm
• 538-609 μm

Odin (2001-2006)
• 1.1 m 
• 517-617 μm

Herschel (2008-12) 
• 3.5 m
• 55-672 μm



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 5
http://herschel.esac.esa.int/

What is Herschel?
• ESA cornerstone 

observatory
– Instruments ‘nationally’ funded 
– International – NASA, CSA, 

Poland – collaboration

• Far Infrared (55 - 672 μm) 
space facility
– 3.5-m, passively cooled 

telescope (it uses a large 
sunshield to stay cool, instead of 
a liquid helium overcoat) 

– 3 science instruments
– 3 years routine operational 

lifetime
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What makes Herschel special?
• Larger telescope and longer 

wavelengths than previous IR 
satellites
– Telescope outside the cryostat allows 

a much larger – but warmer –
telescope

– Diameter limited by the size of the 
fairing on the Ariane 5 ECA rocket

– Imaging hotometers and spectrometers 
– plus very high res heterodyne

•• SourcesSources: it sees colder objects
•• Angular resolutionAngular resolution: it sees 

deeper and sharper into space
•• Spectral resolutionSpectral resolution: it gives 

much higher resolution spectra
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The need for 
FIR & submm
observations? 
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Pushing into the far infrared
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M16 – the ‘Eagle Nebula’
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Herschel – the Cool Universe
• Herschel spectral coverage

– black-bodies 5-50 K
• continuum radiation
• dust grains (re-)radiating

– gases 10-few100 K
• brightest atomic/molecular lines

• Herschel strengths
– covers IR dominated galaxies & 

protostar SED peaks
– wide area mapping
– full coverage spectral scans & 

particular (water) lines
• Herschel emphasis

– formation and evolution of 
galaxies & stars

– ISM physics & chemistry
– solar system bodies
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Herschel – the Cool Universe

Sanders & Mirabel  1996
After Guiderdoni et al. MNRAS 295, 877, 1998
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Lagache et al. 2005 ARAA

COBCIB

PACSSPIRE

Spectrum of the Universe
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Universal star formation rate
- energy production history

Dwek & Barker 2002

Herschel probes the rest-frame bolometric emission 
from galaxies as they formed most of their stars  
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Spitzer image of the 
Orion Molecular Cloud                                
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Spitzer Image of the 
Orion Molecular Cloud
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D = 140 pc         L = 0.15L Menv = 0.5M

SPIRE/PACS

Pre-stellar

Class 0

Class 1

Class 2

Class 3

Need to cover SED peak



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 18
http://herschel.esac.esa.int/

Galactic star formation
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14.5”

Chemistry - also diagnostic tool

Ph.D. Thesis, Boonman (2003)
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Connection ISM – solar system(s)



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 21
http://herschel.esac.esa.int/

Herschel Main Scientific Areas
Formation and evolution of galaxies and structure
– Formation, evolution, and physics of galaxies
– Understanding the Cosmic Infrared Background
– Star formation history of the Universe
– History of heavy element (‘metal’) production

Formation of stars and stellar systems – physics and 
chemistry of the interstellar medium
– Structure, dynamics, composition of the ISM
– Pre-stellar cores to young stellar systems
– Late stages in stellar evolution
– Circulation/enrichment of the interstellar medium – astrochemistry
– Detailed studies of nearby resolvable galaxies

Cometary, planetary, and satellite atmospheres – our 
solar system as an example
– Pristine material in comets and outer solar system bodies
– Composition of giant planets
– Water origin and activity
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Herschel as seen by  
an astronomer
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Spacecraft
• telescope (eff) diam (3.3) 3.5 m
• telescope WFE                    < 6 μm
• telescope temp                    < 90 K
• telescope emissivity < 4%
• abs/rel pointg (68%)    < 3.7” / 0.3”
• science instruments                     3
• science data rate 130 kbps
• cryostat lifetime            > 3.5 years 
• height / width ~ 7.5 / 4 m
• launch mass ~ 3200 kg
• power ~ 1500 W
• orbit     ‘large’ Lissajous around L2
• solar aspect angle        60-120 deg
• launcher (w Planck)  Ariane 5 ECA
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Science payload

• telescope (eff) diam (3.3) 3.5 m
• telescope WFE                    < 6 μm
• telescope temp                    < 90 K
• telescope emissivity < 4%
• abs/rel pointg (68%)    < 3.7” / 0.3”
• science instruments                     3
• science data rate 130 kbps
• cryostat lifetime            > 3.5 years 
• height / width ~ 7.5 / 4 m
• launch mass ~ 3200 kg
• power ~ 1500 W
• orbit     ‘large’ Lissajous around L2
• solar aspect angle        60-120 deg
• launcher (w Planck)  Ariane 5 ECA



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 25
http://herschel.esac.esa.int/

Herschel science instruments
• PACS - Photodetector Array Camera and Spectrometer

– PI: Albrecht Poglitsch, MPE, Garching, Germany
– imaging photometry and spectroscopy over 55-210 μm 
– 2 bolometer arrays for photometry, 2 (stressed) Ge:Ga arrays for 

spectroscopy

• SPIRE - Spectral and Photometric Imaging REceiver
– PI: Matt Griffin, U Cardiff, Cardiff, United Kingdom
– imaging photometry and spectro-photometry/-scopy over 194-672 μm
– 3 bolometer arrays for photometry, 2 bolometer arrays for spectroscopy

• HIFI - Heterodyne Instrument for the Far Infrared
– PI: Thijs de Graauw, SRON, Groningen, The Netherlands
– very high resolution spectroscopy over 480-1250 and 1410-1910 GHz
– SIS and HEB mixers, auto-correlator and AOS spectrometers
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PACS
• PACS - Photodetector Array Camera and Spectrometer

– PI: Albrecht Poglitsch, MPE, Garching, Germany
– Co-PI: Christoffel Waelkens, KU Leuven, Belgium
– imaging photometry and spectroscopy over 55-210 μm 
– 2 bolometer arrays for photometry, 2 (stressed) Ge:Ga arrays for spectroscopy

Max-Planck-Institut für extraterrestrische Physik
Katholieke Universiteit Leuven
Instituto de Astrofísica de Canarias
Max-Planck-Institut für Astronomie
Interuniversity Microelectronics Center Leuven
Institut für Astronomie der Universität Wien
Centre Spatial de Liège
Commissariat a l'Energie Atomique
Istituto di Fisica dello Spazio Interplanetario
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PACS:
Photodetector Array Camera and Spectrometer

3-band imaging photometer

λ (μm) 70 100 170
FWHM (arcsec)     6 8 12
λ/Δλ 2.5 2.8 2.1

• Simultaneous observation at 170 μm
and (70 or 100) μm

• 3.5 x 1.75 arcmin field of view

Imaging line spectrometer
• Field of view (arcmin) 0.8 x 0.8
• Wavelength range 55 - 210 μm
• λ/Δλ 1500-4000 
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Instrument concept
• Imaging photometry

– two bands simultaneously (60-85 or 
85-130 µm and 130-210 µm) with 
dichroic beam splitter

– two filled bolometer arrays (32x16 and 
64x32 pixels, full beam sampling)

– point source detection limit ~3 mJy
(5σ, 1h)

• Integral field line spectroscopy
– range 55 - 210 µm with 5x5 pixels, 

image slicer, and long-slit grating 
spectrograph (R ~ 1500)

– two 16x25 Ge:Ga photoconductor 
arrays (stressed/unstressed)

– point source detection limit 
3…20 x10-18 W/m2 (5σ, 1h)

32 x 16 pixels
6.4” x 6.4”

64 x 32 pixels
3.2” x 3.2”

Focal Plane Footprint
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• Two filled arrays: 64x32 pixels (blue) and 32x16 pixels (red)
• Bolometers and multiplexing readout electronics operating at 0.3K
• Detector/readout noise comparable to background-noise
• Cooler hold time ~50h

Blue
focal plane

Photometer unit
with blue + red

focal planes
and 3He cooler

Pixel

Bolometer arrays
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Photometer bands: filter transmission x detector efficiency

0.0

0.1

0.2

0.3

0.4

0.5

50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

wavelength [µm]

Sensitivity

“Blue” “Green” “Red”

off-position 
chopping

on-array 
chopping/
line scanning

• Requirements:
band definition: ±5%, sensitivity: 5mJy, 5σ/1h

Expected performance
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CRE

• Two 25x16 pixel filled arrays
• Extrinsic photoconductors (Ge:Ga, stressed/unstressed)
• Integrated cryogenic

readout electronics
(CRE)

• Near-background-
noise limited 
performance

Photoconductor arrays
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• Sensitivity gap from ~ 95 to 105 µm 
• Calculated for (off-array) chopping
• Sensitivity requirement partly met

Point source
line sensitivity

[W/m2] (5σ, 1h)

(…but cosmic rays)

Point source
continuum sensitivity

[Jy] (5σ, 1h)

Expecteded performance
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FPU-Optics

FPU
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SPIRE
• SPIRE - Spectral and Photometric Imaging REceiver

– PI: Matt Griffin, U Cardiff, Cardiff, United Kingdom
– Co-PI: Laurent Vigroux, CEA, Saclay, France
– imaging photometry and spectro-photometry/-scopy over 194-672 μm
– 3 bolometer arrays for photometry, 2 bolometer arrays for spectroscopy

Cardiff University, UK
CEA Service d’Astrophysique, Saclay, France
Institut d’Astrophysique Spatiale, Orsay, France 
Imperial College, London, UK
Instituto de Astrofisica de Canarias, Tenerife, Spain
Istituto di Fisica dello Spazio Interplanetario, Rome, Italy 
Jet Propulsion Laboratory/Caltech, Pasadena, USA
Laboratoire d’Astronomie Spatiale, Marseille, France
Mullard Space Science Laboratory, Surrey, UK
Observatoire de Paris, Meudon, Paris
Rutherford Appleton Laboratory, Oxfordshire, UK
Stockholm Observatory, Sweden
UK Astronomy Technology Centre, Edinburgh
Università di Padova, Italy
University of Lethbridge, Canada
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• 3-band imaging photometer
- 250, 350, 500 μm  (simultaneous)
- λ/Δλ ~ 3
- 4 x 8 arcminute field of view
- Diffraction limited beams 

(17, 24, 35”) 

• Imaging Fourier Transform 
Spectrometer
- 194 - 672 μm
- 2.6 arcminute field of view
- Δσ =  0.04 cm-1  

(λ/Δλ ~ 20 - 1000 at 250 μm)

SPIRE: 
Spectral and Photometric Imaging Receiver
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Instrument concept
• Imaging photometry

– three bands simultaneously (250, 350, 
500 µm) with dichroic beam splitters

– 4x8 arcmin field of view

– diffraction limited beams (17”, 24”, 35”)

• Imaging FTS
– range 194 - 672 µm

– 2.6 arcmin Ø field of view

– Δσ = 0.04 cm-1 (R~20-1000 
at 250 µm)

45 
mm

22
mm

PLW 43 dets PMW 88 dets PSW 139 dets SLW 19 dets

SSW 37 dets
⇒ coincident beam centres
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Under construction
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Under construction
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Band (μm) 250 350 500

Point source (mJy 5-σ 1 hr) 1.8 2.2 1.7  

Jiggle map (mJy 5-σ 1 hr) 6.2 8.4 7.1  
(4 x 4 arcmin)

Scan map (with cross-linking)

1 scan (mJy 5-σ) 55  75  65   

On-source time (hrs) to map 7.8 16 13
1 sq deg. to 3 mJy rms 

Photometer expected performance
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(W m-2 x 10-17 5-σ 1 hr)
FTS line spectroscopy
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HIFI
• HIFI - Heterodyne Instrument for the Far Infrared

– PI: Thijs de Graauw, SRON, Groningen, The Netherlands
– Co-PIs: Tom Phillips, Caltech, USA; Jürgen Stutzki, U Köln, Germany; 

and Emmanuel Caux, CESR, France
– very high resolution spectroscopy over 480-1250 and 1410-1910 GHz
– SIS and HEB mixers, auto-correlator and AOS spectrometers

The Netherlands:
SRON Groningen/SRON Utrecht
DIMES, University of Delft

USA:
Caltech and JPL, Pasadena
Univ. of Amherst

France:
CESR Toulouse
LRM-DEMIRM with IRAM
Observatoire de Bordeaux

Germany: 
KOSMA, I. Physikalisches Institut, Köln 
Max Planck Inst. Für Aeronomie, Lindau
Max Planck Inst für Radioastronomie Bonn

Italy:
CAISMI-CNR, Florence
IFSI, Frascati

Poland:
Space Research Center, Warsaw

Spain:
Centro Astronómico de Yebes/OANbb

Sweden:
Onsala and Chalmers Univ of Technology, Göteborg

Switzerland:
ETH, Zürich

Canada: 
CSA 

Ireland: 
Maynooth College NUI

With contributions from Taiwan  in the development
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• Seven-channel heterodyne receiver
(non-imaging)

• Frequency coverage:
• 480 - 1250 GHz (625 - 240 μm) 
• 1410 - 1910 GHz (212 - 157 μm)

• Frequency res. 140 kHz - 1 MHz

• Instantaneous IF BW: 4 GHz

• Beam FWHM  12 – 45”

HIFI: 
The Heterodyne Instrument for the Far-Infrared
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Heterodyne principle
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HIFI FPU
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HIFI FM Test set-up



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 46
http://herschel.esac.esa.int/

HIFI performance
open (at mixer level), solid (after integration in FPU)
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Herschel observatory capabilities
• Photometry - imaging, 6 broad bands in 75-500 µm range

– PACS – simultaneous 2 colour fully-sampled (0.5Fλ) imaging with FOV 
1.75x3.5 arcmin and R~2.5 centred at 70/100 and 170 μm 

– SPIRE – simultaneous 3 colour 2Fλ imaging with FOV 4x8 arcmin and R~3 
centred at 250, 350, and 500 μm

– for larger fields ‘on-the-fly’ mapping, mosaicing
– sensitivity is somewhat wavelength and observing mode dependant, very 

roughly for point sources 1mJy - 1σ - 1 hour; for mapping confusion limit is 
important

• Spectroscopy - in 55-672 µm range, varying R in 20-107 range
– PACS – grating spectrometer, 5x5 spatial x16 spectral pixels, FOV 0.8 arcmin, 

R ~ 1500-4000, λ ~ 55-210 μm 
– SPIRE – FTS spectrometer, R ~ 20-100+, FOV 2.6 arcmin, λ ~ 194-672 μm
– HIFI – heterodyne spectroscopy with R up to 107, λ ~157-212 and 240-625 μm, 

2 orthogonal polarisations, 4000 spectral channels per polarisation, single pixel 
on the sky, mapping by ‘on-the fly’ or mosaicing observations
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Herschel spacecraft
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Herschel 
STM 

satellite 

Herschel 
Science Team 
visited the 
ESTEC Test 
Centre to view  
the Herschel 
STM satellite 
on 1 Feb 2006
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Herschel telescope 
• Cassegrain optics
• M1 diameter 3.5 m 
• M2 is undersized (stop)

effective aperture 3.3 m
• WFE at the best focus 

5.5 μm at 70 K OK
• Encircled energy OK
• Mass 315 kg (~90% SiC)
• Predicted 

– operating temp somewhere 
in the range 60-90 K

– Gradients across M1 small
• Sun direction  ~0.2 K
• Orthogonal  ~0 K

– Gradient M1-M2  ~2 K
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Lifetime 
• Lifetime requirement is 

being validated 
– TB/TV test Jan-Feb 2007
– Model correlation

• Science requirement
– Routine science operations 

for 3 years
– Cryostat lifetime 3.5 years

• Model predictions
– Contractual conditions           

3.9 +/-0.4 years 
– ‘Actual’ dissipations               

4.1 +/- 0.4 years
– ‘Predicted’ lifetime                 

4.7 +/- 0.4 years
• Test assessment

– Initial feedback ‘slightly less’
– Lifetime requirement 

validated
– Need certain boil-off rate for 

interface requirements
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Payload integration
• FM instrument deliveries 

and integration in Astrium
• SPIRE – April 2007
• PACS – July 2007
• HIFI – July 2007



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 53
http://herschel.esac.esa.int/

Payload integration



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 54
http://herschel.esac.esa.int/

Launch

• Launch in 2008 from Kourou
– Using an Ariane 5 ECA
– Shared with Planck
– Injection towards large orbit 

around L2
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Why L2?
• Sun, Earth, and Moon in the ‘same direction’ in the sky 

– Thermally stable environment
– Good access to the sky for observations
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Herschel key dates
• FIRST feasibility study: 1982-83
• …
• FIRST confirmed 4th Cornerstone: Dec 1993
• …
• Selection of science instruments/PIs: 1997-98
• FIRST becomes Herschel: Dec 2000
• Start of spacecraft Phase B: mid 2001
• Start of spacecraft Phase C/D: early 2003
• SVM, PLM, telescope, CQM/EQM testing 2005
• SVM, PLM, instruments, telescope deliveries: 2006-07
• Issue of first AO for proposals: 1 Feb 2007
• Integration & tests/verification: 2007-08
• Launch: (planning date 31 Jul) 2008
• Early operations: first 6 months
• Routine Science Operations: 2009 - 2012
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Observing 
Opportunities 
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Herschel mission phases
• Launch and early operations (LEOP) – month 1

– telescope kept warm during s/c cooldown (~20 days after launch)
– cryo-cover opening (first light!) ~1 month after launch

• Commissioning and performance verification – months 2-4
– CPV plan being worked on
– telescope cooling down ‘completed’ (~60 days after launch)
– availability of particular sources (often solar system objects)

• Science demonstration phase – months 5-6
– optimise how to best operate the observatory using in-flight 

knowledge (sensitivities, stability, background, pointing, …) 
– demonstrate the capabilities of the observatory 
– convince ourselves we can achieve expected science objectives
– generate ‘pretty pictures’ – and ‘pretty spectra’! – for PR
– workshop & observations updating for routine phase

• Routine science operations phase (month 7 onwards)
– initially Key Progs (GT & OT) and ‘regular’ GT progs
– Herschel operates autonomously – poor ToO capability
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Herschel observing opportunities
• Herschel is an observatory

– Guaranteed and Open Time
– Open Time open to worldwide scientific community
– Standard competitive proposal procedure

• Routine science operations phase (36 months)
– Approx 1000 days / 20000 hours of schedulable science time
– Guaranteed time programmes – GT (32%)

• open for GT holders only
– Open time programmes – OT (68%)

• including discretionary time and targets of opportunity
• open for all – including GT holders

• Three ‘Call for proposals’ (AO) cycles are foreseen
– one Call for ‘Key Projects’ programmes only  (GT and OT) – ongoing!
– two Calls for regular programmes  (GT and OT)

• Each AO will be divided in two parts
– GT awarded first
– OT awarded after GT in same cycle
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Herschel ‘Key Projects’
• Foreseen to be important upfront (SMP/instrument AO)

– introduced to ensure that ‘unusually large’ observing programmes 
can be proposed, selected, and observed

– need ‘pre-identified’ due to the nature of the foreseen science 
objectives and the lack of ‘precursor’ (IRAS-type) mission

• Definition of a ‘Key Project’ programme - it must
– exploit unique Herschel capabilities address (an) important scientific 

issue(s) in a comprehensive manner
– require a large amount of observing time to be used in a uniform

and coherent fashion
– produce a resulting well characterised dataset of high archival value

• Data reduction
– it is recognised that there is a legitimate science return interest that 

• the data generated by the observations are timely reduced, and
• the data products and tools are made public

– therefore ‘Key Project’ consortia must demonstrate commitment and 
ability to perform data reduction, and must make data products and 
tools publicly available at the end of the proprietary time period
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Overall AO schedule
• 1 Feb 2007:    Issue AO for ‘Key Projects’ proposals
• 4 Apr 2007: Submission deadline for GT KP proposals
• HOTAC procedure – 21 proposals received
• Phase 2 proposal entering
• Construction of Reserved Observations list
• 9 Jul 2007: Announcement of GT KP programmes

‘Effectively’ the AO date for open time proposers
• 25 Oct 2007: Submission deadline for OT KP proposals
• HOTAC procedure
• Phase 2 proposal entering
• Construction of Reserved Observations list
• 28 Feb 2008: Announcement of OT KP programme
• 3 Mar 2008:   Issue AO for Cycle 1 ‘regular proposals’ GT only
• OT only after in-flight science demonstration 
• Issue AO for Cycle 2 ‘regular proposals’
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Detailed information

and responding
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Herschel on the web – level 1
• Three-tier structure of ESA Herschel websites:

• ESA Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/
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Keeping track
• Three-tier structure of ESA Herschel websites:
• Corporate level

– intended for general public, media, …
– http://www.esa.int/science/herschel/
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Herschel on the web – level 2
• Three-tier structure of ESA Herschel websites:

• ESA Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level – ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/
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Keeping track
• Three-tier structure of ESA Herschel websites:
• Corporate level

– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/
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Herschel on the web – level 3
• Three-tier structure of ESA Herschel websites:

• ESA Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level – ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/

• Herschel Science Centre – user! – level
– intended (primarily) for (potential) users of missions, …
– http://herschel.esac.esa.int/
– (old URL http://www.rssd.esa.int/herschel/  redirects to above)
– this the Herschel Science Centre site
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Keeping track
• Three-tier structure of ESA Herschel websites:

• Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/

• Research and Science Support Dept (RSSD) level
– intended for (potential) users of missions, …
– http://herschel.esac.esa.int/
– http://www.rssd.esa.int/herschel/   redirects to above
– this the Herschel Science Centre site – intended for you
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AO doc package
• Cover letter – formal Call by D/SCI
• Executive summary

– duplicates as ‘AO manual’
– points to online package with latest news

• Policies and procedures
– politics / policies etc.

• Herschel Observers’ manual
– spacecraft matters (pointing, visibility, etc)

• 3 x Instrument Observers’ manual
– PACS, SPIRE, HIFI – ultimately  HSC responsibility

• HSpot manual
– + additional tools (background noise estimator, confusion noise 

estimator, …)
• Guaranteed time programme description (for OT deadline)

– with reserved observations lists
• Plus additional information
• Plus ‘latest information’ webpage



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 77
http://herschel.esac.esa.int/

Keeping track
• Three-tier structure of ESA Herschel websites:

• Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/

• Research and Science Support Dept (RSSD) level
– intended for (potential) users of missions, …
– http://herschel.esac.esa.int/
– http://www.rssd.esa.int/herschel/   redirects to above
– this the Herschel Science Centre site – intended for you



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 78
http://herschel.esac.esa.int/

Keeping track
• Three-tier structure of ESA Herschel websites:

• Corporate level
– intended for general public, media, …
– http://www.esa.int/science/herschel/

• Science Directorate level ‘SciTech’
– intended for ‘interested’ public, ‘general’ science community,  

media, …
– http://sci.esa.int/herschel/

• Research and Science Support Dept (RSSD) level
– intended for (potential) users of missions, …
– http://herschel.esac.esa.int/
– http://www.rssd.esa.int/herschel/   redirects to above
– this the Herschel Science Centre site – intended for you



HSpot workshop     20 Sep 2007   
Göran L. Pilbratt VG # 79
http://herschel.esac.esa.int/

AO doc package
• Cover letter – formal Call by D/SCI
• Executive summary

– duplicates as ‘AO manual’
– points to online package with latest news

• Policies and procedures
– politics / policies etc.

• Herschel Observers’ manual
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• 3 x Instrument Observers’ manual
– PACS, SPIRE, HIFI – ultimately  HSC responsibility

• HSpot manual
– + additional tools (background noise estimator, confusion noise 

estimator, …)
• Guaranteed time programme description (for OT deadline)

– with reserved observations lists
• Plus additional information
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Help us help you!

• We are committed to helping you

• But you need to give us the chance

• Let others benefit from your questions

• Register as a Herschel user

• Use the Helpdesk 
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Ariane V164 launch
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