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Herschel mission 
• ESA cornerstone observatory

– instruments ‘nationally’ funded, int’l -
NASA, CSA, Poland – collaboration

– ~1/3 guaranteed time, ~2/3 open time
• FIR (57 - 670 µm) space facility

– large (3.5 m), low emissivity (< 4%), 
passively cooled (< 90 K) telescope

– 3 focal plane science instruments
– 3 years routine operational lifetime
– full spectral access 
– low and stable background

• Unique and complementary
– for λ < 200 µm larger aperture than 

cryogenically cooled telescopes (IRAS, 
ISO, SIRTF, Astro-F,…)

– more observing time than balloon-
and/or air-borne instruments (~1000 
SOFIA flights per year)

– larger field of view than interferometers
• Launch in 2007
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Galaxy formation & evolution
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Star formation & evolution 

Solar System:
• Water in Giant Planets
• Atmospheric           
chemistry
• Water activity and

composition of comets

ISM in Galaxies:
• Normal galaxies
• Physical properties 

of star-forming ISM

Dense cores and 
star-formation:
• Temperature, density 

structure
• Dust properties
• Stellar IMF

ISM in the 
Milky Way:
• Structure
• Dynamics (pressure)
• Composition
(gradients)

Late stages of 
stellar 
evolution:
• Winds
• Shells
• Asymmetries
• Composition
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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 emphasis
– formation and evolution of 

galaxies & stars
– ISM physics & chemistry
– solar system bodies

• Herschel strengths
– covers ISM SED peaks
– wide area mapping
– spectral scans, water lines
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Herschel spacecraft
• telescope diameter           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        4.0±0.4 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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Petals ready for brazing
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Brazing of primary mirror ‘blank’
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Grinding of primary mirror
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Grinding of primary mirror
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Herschel payload module
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Herschel payload module
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Herschel payload module
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Herschel payload module
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Status & schedule -
A message from the Project Manager

• Science Payload AO September 1997

• Invitation to Tender issue September 2000

• Kick-off of industry April 2001

• System Requirements Review June - October 2001

• Preliminary Design Review October - December 2002 (close-out)

• Mission level PDR February 2003

• CDR Herschel Payload Module 11 May - 7 July 2004

• CDR Space Segment 17 August - 12 October 2004

• Mission level CDR December 2004 (TBC)

• Launch Acceptance Review October 2006

• Launch 15 February 2007



Beyond Spitzer & Herschel,    8 Jun 2004   
Göran L. Pilbratt                          VG # 22http://www.rssd.esa.int/herschel

Launch and orbit
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Launch and orbit
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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 with R~2.5 centred at 75/110 and 170 µm 

– SPIRE - simultaneous 3 colour 2Fλ imaging with FOV 4x8 arcmin with R~3 
centred at 250, 363, and 517 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 57-670 µm range, varying R in 20-107 range
– PACS - 5x5 spatial x16 spectral pixels, FOV 0.8 arcmin, R~1500, λ ~57-210 µm
– SPIRE - FTS spectrometer, R ~20-100+, FOV 2.6 arcmin, λ ~200-670 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

• Herschel time and support will be available to the community
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Herschel observing - generalities
• Top level considerations

– overall goal is to maximise science return and impact
– Herschel is a strictly consumables limited mission

• Herschel to a certain degree its own pathfinder
– follow-up observations must be feasible (data reduction, scheduling)
– concept of ‘Key Project’ programmes upfront

• Three years of ‘routine science operations’ available
– LEOP, commissioning, PV, science demonstration, initial 6 months
– followed by 3 years of ‘routine science operations’
– approx 1000 days / 20000 hours schedulable time available

• Data rights
– first year of routine science operations 12 months - then 6 months
– non-routine phase observations - none (but overlap mechanism)

• All observing proposals – including for GT programmes –
will be assessed by the Herschel Observing Time Allocation 
Committee for scientific merit
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Herschel mission phases
• Launch and early operations (LEOP)
• Commissioning and performance verification (SC + payload)
• Science demonstration phase
• Routine science operations phase (36 months)

– 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)
– 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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Timeline exercise – (1)
• Logic:  Issue ‘Call for Proposals’ (AOs) as late as possible

– for pure scientific reasons
– and for performance knowledge reasons
– but early enough for observers to prepare
– and to have observations available for scheduling
– and enable community support staff ‘training on the job’

• L - 24 mths: Issue AO for ‘Cycle KP’ proposals
• L - 21 mths: Submission deadline for GT KP proposals
• L - 18 mths:   Selection & announcement of GT KP programmes
• L - 15 mths:   Submission deadline for OT KP proposals
• L - 12 mths:   Selection & announcement of OT KP programmes

• L - 12 mths:  Issue AO for ‘Cycle 1 GT’ proposals
• L - 9 mths:     Submission deadline for GT1 proposals
• L - 6 mths:     Selection & announcement of GT1 programmes

• L:                   Launch followed by in-orbit operations
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Timeline exercise – (2)
• L:                   Launch followed by and in-orbit operations

• L + 5 mths:    Science demonstration workshop & 
optimisation of observing programmes

• L + 6 mths:    Issue AO for ‘OT1’ proposals
• L + 9 mths:     Submission deadline for OT1 proposals
• L + 12 mths:   Selection & announcement of OT1 programmes

• L + 18 mths:  Issue AO for ‘Cycle 2’ proposals
• L + 21 mths:   Submission deadline for GT2proposals
• L + 24 mths:   Selection & announcement of GT2 programmes
• L + 27 mths:   Submission deadline for OT2 proposals
• L + 30 mths:   Selection & announcement of OT2 programmes

• L + 42 mths:  End of nominal mission

• Subject to optimisation!
– initial (=Key Programmes) AO foreseen ‘summer 2005 timeframe’
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Timeline exercise – (3)
• For illustration purposes:

– assume GT holders spend 60% (50-100% allowed) on KPs
– assume 40% (TBD) of OT allocated to KPs

• Cycle KP (duration ~ 45% or  ~ 16 months)
– GT ‘Key Project’ progs: fraction x (ass. 60%) of GT = 192 days
– OT ‘Key Project’ progs:                                  40% of OT = 272 days

• Cycle 1 (duration ~ 27% or  ~ 10 months)
– GT1 progs:                 max fraction (1-x)/2 of GT = max 64 days
– OT1 progs:                                                     30% of OT = 204 days

• Cycle 2 (duration ~ 27% or  ~ 10 months)
– GT2 progs:                                      remainder of GT = max 64 days
– OT2 progs:                                                     30% of OT = 204 days
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• Herschel is happening now!

• Expect ‘Key Progs’ AO in 2005!

• http://www.rssd.esa.int/herschel
• formerly  http://astro.esa.int/herschel
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