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Herschel’s great telescope – Subtilize it!

“Is it not curious, that so vast a being as the 
whale should see the world through so small 
an eye, and hear the thunder through an ear 
which is smaller than a hare’s? But if his eyes 
were broad as the lens of Herschel’s great 
telescope; and his ears capacious as the 
porches of cathedrals; would that make him 
any longer of sight, or sharper of hearing? Not 
at all.- Why then do you try to “enlarge” your 
mind? Subtilize it.” – Moby Dick.
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Herschel (3?)

• Instruments:
– Photodetector Array 

Camera and 
Spectrometer (PACS); 
70, 100, 160 um images

– The Spectral and 
Photometric Imaging 
Receiver (SPIRE); 250, 
350, 500 um.
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The power of multi-wavelength imaging against confusion

7.5' x 6.5' zoom on the GOODS-North field (10' x 15') 

David Elbaz

http://www.sussex.ac.uk/Users/sw376/XDF/MultiWave/

http://www.sussex.ac.uk/Users/sw376/XDF/MultiWave/
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HELP! Overview
• European Commission funded project
• Provide a multi-l database over 1,300 deg.2

• Remove the barriers to multi-l statistical 
survey science

• Produce value-added resources for 
astronomers to easily interpret the high 
redshift Universe

• Develop innovative tools to make Herschel 
surveys easy to use … rethinking data 



http://herschel.sussex.ac.uk

HELP fields
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Pristine catalogues

Masterlist

Photo-z

CIGALE SEDs/
physical properties

Herschel maps

XID+ fluxes

End user
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Open and reproducible science
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Pristine catalogues
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Pristine catalogues

60 surveys
500 Gb catalogues
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ELAIS-N1 pilot field
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Homogenise input surveys
Aperture correction         Astrometry correction
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Checks and diagnostics
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Flag outliers
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Selection functions
• Mean error as proxy for depth
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ELAIS-N1 mean depths
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Depth summary
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Depths
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Stacking to understand CIB

Bethermin et al. 2012
Viero, M.P. et al., 2013. 
HerMES: The Contribution to the Cosmic Infrared Background from Galaxies Selected by Mass and Redshift. 
arXiv.org, 1304, p.446. 2013arXiv1304.0446V
Viero et al. 2015HerMES: Current Cosmic Infrared Background Estimates are Consistent with Correlated Emission from Known 
Galaxies at z < 4  arXiv:1505.06242
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sources
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CIB @ 250µm

http://arxiv.org/abs/1505.06242


http://herschel.sussex.ac.uk

Stacking 

Duivenvoorden et al (in prep) 
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Modelling far infrared images: forced 
photometry with XID+

Hurley et al. (2017)
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Performance on simulated images
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Photometric redshifts

Duncan et al. (2017)
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The Code Investigating GALaxy Emission (CIGALE)

Małek et al. (2017)
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CIGALE & HELP-Cosmos survey
1. A few SEDs, 

3. reliability check of physical 
parameters (mock catalogue) 

2. main physical properties, and 
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Pipeline overview
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Herschel Database in Marseille
l “Flat file” data products

(nearly 5 TB).
l Combine both the data 

and the code to produce 
it in Jupyter notebooks.

l Data and notebooks 
organised by data 
management units
(DMUs) and fields.

http://hedam.lam.fr/HELP/
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Virtual Observatory at susseX (VOX)
l “Real” database.
l Allows complex queries 

to leverage the richness 
of the data.

l VO standards

https://herschel-vos.phys.sussex.ac.uk/
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VO server – data access
l Through the 

web
interface

l Programmatically, e.g. in
Python with pyVO. 

l Through VO 
protocols
e.g. with Topcat.
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Multi stage selection function
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Luminosity functions – in progress
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Summary
• Pipeline – Optical data -> photometric 

redshifts -> far infrared fluxes -> spectral 
energy distributions

• Selection functions and luminosity functions 
in progress.

• Virtual Observatory at susseX (VOX) –
available to you.
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Thank you




