
The Herschel Legacy Data 
Products 

D. Teyssier, on behalf of the Calibration Scientists at the HSC, 
NHSC and the Instrument Control Centres (past and present) 
 
Instrument and Calibration Scientists Team lead 
  
10/05/2016 



D. Teyssier | Herschel Legacy Science Phase Readiness Review: Legacy Products | ESAC | 10/05/2016 | Slide  2 

Outline 

1.  Products from the Standard Product Generation (SPG) 
2.  User-Provided Data Products (UPDPs) 
3.  Highly-Processed Data Products (HPDPs) 
4.  Ancillary Data Products (ADPs) 
5.  Conclusions and Remaining Work in the POP 



D. Teyssier | Herschel Legacy Science Phase Readiness Review: Legacy Products | ESAC | 10/05/2016 | Slide  3 

Standard Product Generation (SPG – aka 
pipeline data products) 

Ø  Data Products generated by the respective instrument pipeline software 
●  Automatic product generation – no fine tuning 
●  State of the art output as of applicable HCSS release 
●  Best-ever pipeline products will be achieved by HIPE 14.1 for HIFI and 

SPIRE, and HIPE 14.2 for PACS 
Ø  Their data quality, but also limitations and caveats from a science-readiness 

perspective, are described in the Legacy Calibration presentation 
Ø  Served exclusively through the HSA 

●  All processing levels are made available, allowing ad hoc reprocessing 
by interested users (only possible within HIPE) 

Ø  See also the Legacy Archive presentation for further details 
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User-Provided Data Products (UPDPs) 

Ø  Data Products essentially stemming from Key Project consortia 
●  Formal commitment from KP teams was to at least provide all their 

data from the Science Demonstration Phase (SDP) 
●  Rest of their core programme to be delivered on best effort basis, 

linked to accepted publications – several catalogues came with those 
●  In additional, welcoming any initiative from other non-KP (guaranteed 

or open time) projects 
Ø  To date, UPDPs from 22 programs/consortia have been ingested into the HSA 

●  first deliveries started as early as 2010 and HIPE 6/7 processing, 
implying data quality inferior to most recent HSA pipeline products, or 
in the worse-case scenario (rare) erroneous calibration              
(http://www.cosmos.esa.int/web/herschel/user-provided-data-products) 

Ø  Although contemplated in HSC POP plan, in practice no systematic quality 
check was performed by instrument experts on the deliveries (only one, very 
recent, exception on a PACS-S somewhat controversial delivery) – there is no 
plan to revisit this in the remainder of POPs (no resources) 
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Beyond SPG: Highly-Processed Data 
Products (HPDPs) 

Ø  As explained in the Legacy Calibration presentation, part of the pipeline 
products are not science-ready for some of the instruments – overall ~>10% 
of all observations (~20% of spectroscopy data) could fall into that category 

Ø  Numerous dedicated software tasks and “useful scripts” exist in HIPE in order 
to circumvent those caveats and allow archive users to improve the products 
quality to full science-ready level 

Ø  Early 2015, the SGS took the initiative to look into sub-sets of unruly products 
that could be systematically improved using some of the above tools, and 
provide them to the archive as additional or alternative products 

●  Concept of Highly-Processed Data Products (HPDPs) introduced – 
formally coordinated by dedicated WG since mid-2015 – see also 
http://herschel.esac.esa.int/twiki/bin/view/Public/HPDPDefinitionPage  

●  About 20+ HPDP Work-Packages presently identified, mostly under 
custody of HSC personnel 

●  HSC POP plan did not contemplate those to be curated in-house 
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Beyond SPG: Highly-Processed Data 
Products (HPDPs) 

Ø  Main targets of the HPDP effort: 
●  Correction of remaining instrument 

artifacts (e.g. HIFI or PACS-S un-
chopped baseline correction) 

●  Semi-extended source and 
pointing-offset correction for 
SPIRE-S and PACS-S products 

Ø  Other added-value HPDPs considered by  
this Working Group: 

●  Optimised product merging in 
spatial or spectral domain, 
maximising Signal to Noise Ratio 

●  Catalogues (PACS and SPIRE Point 
Source Catalogues, spectral line 
feature catalogues for each 
spectrometer) 

 Poster at Zermatt symposium 2015 
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Highly-Processed Data Products 
HIFI examples 

HIPE 13/14 (spur-free) 

HIPE 13/14 (spur-free) 

After baseline 
cleaning 

After baseline 
cleaning 

Baseline distortion correction in Spectral Scans 

OMC-1 
[CII] 158 µm 

Obsid 1342250415  

Obsid 1342250412  

Obsid 1342250414  

Orion Bar 
[CII] 158 µm 
16 Obsids 

Mapping Obsid merging 
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Highly-Processed Data Products 
PACS-P examples 

Merge of overlapping fields 
LMC at 100 µm 

HERITAGE UPDP 
(Meixner+ 2013) Unimap HPDP 

SMC at 100 µm 

Galactic Plane (±115 
degree of Gal. Centre) 

Courtesy of J. Graciá-Carpio, MPE 

North Galactic Pole 

Unimap HPDP 

Pipeline Level 2 
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Highly-Processed Data Products 
SPIRE-S examples 

Various calibration corrections in 
SPIRE-S 

Each case requires 
ad hoc tuning of 
correction tool by 
instrument expert 

Semi-extended 
source 

Pointing offset 
correction 

After 
Before 

After 
Before 

After 
Before 
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Highly-Processed Data Products 
PACS-S example 
Continuum subtraction in un-chopped PACS-S observations 

The continuum in un-chopped observations is usually 
not well calibrated and unreliable – the most practical 
products is that with continuum-subtracted spectra 
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Highly-Processed Data Products 
PACS/SPIRE Point source catalogues 

Ø  Project started in late 2013 in order to extract point sources from the PACS and 
SPIRE photometer maps in all 6 available bands (~10% of whole sky) 

●  Working group formed essentially by HSC, NHSC and Konkoly obs. staff 
Ø  Homogeneous source extraction allowing unbiased sensitivity comparison - 

significant effort dedicated to simulation for spurious detection characterisation 
Ø  Status as of April 2016: 

●  Source candidate extraction completed for both instruments 
●  SPIRE reported ~6.5M candidates, expect ~2M unique sources/band. 

Most likely separated into high/low flux reliability catalogues 
●  PACS reported ~8M candidates, however high level of spurious 

detection (~85%) – expect ~1M unique sources (all bands) 
●  First public delivery expected in Sep 2016 (SPIRE) and Oct 2016 

(PACS) – intermediate internal deliveries expected to e.g. validate 
interfaces with archive 

●  2nd Generation catalogue envisaged on best effort basis only 
●  No band merging planned (considered within an EXPRO though) 
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Highly-Processed Data Products 
Line catalogues 

SPIRE-S: spectral feature catalogue HIFI: line list catalogue 

HIFI: line transition assignment table 



D. Teyssier | Herschel Legacy Science Phase Readiness Review: Legacy Products | ESAC | 10/05/2016 | Slide  13 

Summary: the legacy science 

Instrument Non science-ready 
pipeline products 

Fraction recovered by HPDPs, or 
added-value HPDPs 

HIFI 20% (distorted 
baselines) 

Half of those, leaving ~10% of total 
observations as non strictly science-
ready (mostly single-point observations) 

PACS-S > 15 % (not counting 
TBD number of semi-
ext. source cases) 

All but semi-extended source cases.  
 

Added-value HPDPs for ~ 30% of 
observations (un-chopped and/or 
featuring red leak range data) 

SPIRE-S ~ 55% (semi-extended 
source and background 
contamination) 

¾ of those, leaving just 15% of all 
sparse mode observations un-corrected 

PACS-P All science ready Added-value HPDPs for 75% of parallel 
mode and 4% of PACS-P maps        
 

(being only 7% of total PACS-P observations 
but ~30% of the total observing time) 

SPIRE-P All science ready Isolated artefacts not dealt with by 
pipeline fixed for ~4% of obsids (ICC-
curated – possible manpower issue) 
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Ancillary Data Products (ADPs) 

Ø  Ancillary Data Products (ADPs) correspond to products not necessarily 
associated to any observation performed by the Observatory 

Ø  Used as Herschel’s long-term preservation storage of items that may be needed 
for users of the archive, but also as source of information for future missions – 
as such a lot of engineering-oriented items are contemplated there 

Ø  The bulk of the instrument ADPs is provided through the ICCs, or the 
corresponding HSC experts after ICC hand-over formally performed – 
Observatory ADPs are provided by the HSC 

Ø  The ADP deliverables can be summarised as:  
●  Calibration: calibrator models, instrument PSFs, photometer filters 
●  Software: on-board SW images and release notes 
●  Observatory: all uplink-related products (CUS, MIBs, MTL files, etc) 
●  Engineering: trend-analysis data from instrument HouseKeeping 
●  Historical: Telemetry and Science data from pre-launch test campaigns 

Ø  http://herschel.esac.esa.int/twiki/bin/view/Public/AncillaryDataProductsPage 
provides the list of currently contemplated ADPs 
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Ancillary Data Products: going back in 
time 

~6000 spectra from laboratory gas-cell  
Covers ~22,000 lines of JPL catalogue 

Unique dataset collected pre-launch: HIFI spectrum of CH3OH 

By-product of the 
“smooth transition” 
software philosophy: 
data from 2007 
being processed with 
HIPE 14 
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Ancillary Data Products: going back in 
time 

By-product of the 
“smooth transition” 
software philosophy: 
data from 2007 
being processed with 
HIPE 14 

         JPL catalogue 

Unique dataset collected pre-launch: HIFI spectrum of CH3OH 

~6000 spectra from laboratory gas-cell  
Covers ~22,000 lines of JPL catalogue 
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Conclusions (1) 

Ø  A plethora of products will be served by the HSA on top of the pipeline outputs 
Ø  A key component of those deliverables are Highly-Processed Data Products, 

exquisitely curated by instrument experts – note that the provision of HPDPs 
was not originally considered to be an in-house effort in the HSC POP plan 

●  Those dedicated to artefact or sub-optimal calibration correction will 
allow recovery of ~2/3 of the pipeline products identified as non 
science-ready (the vast majority being spectrometer observations) 

●  Those providing added-value legacy products typically in the form of 
optimised (large) spatial merging will cover ~75% of the parallel mode 
obs., and 4% of all PACS-P prime observations (30% of PACS-P time) 

●  Line catalogues will apply to up to ~75% of spectral data, and point 
source catalogues to the whole sky area mapped by the photometers 

Ø  The long-term preservation of other unique mission-related products will be 
ensured by the storage of Ancillary Data Products. Noticeable component of 
this archive subset are the Herschel Calibrator models, or the instrument PSFs  
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Conclusions (2) 
Status of Legacy Data Product deliverables 

Deliverable Status Where 

User-Provided Data Products 
3rd-party deliveries 22 deliveries – more expected HSA + HELL 
Highly-Processed Data Products 

HIFI/SPIRE First respective HPDP deliveries 
expected at the end of this month 

HSA + HELL (Release 
Notes) 

PACS-P Most of added-value HPDPs delivered 
in prototype form in April 2016 

ESA VOSpace 

PACS-S Will only start after HIPE 14.2 release N/A 

Ancillary Data Products 

HIFI Trend Monitoring Data Product 
archive delivered in April 2016 

HSA + HELL (Release 
Notes) 

SPIRE/PACS No delivery made yet – expected 
from July 2016 onwards 

N/A 

Observatory Uplink File archive delivered in April 
2016 

FTP 
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Priority 1: Mandatory, Priority 2: Highly-desirable, Priority 3: Nice to have  

Conclusions (3) 
Remaining Data Products work in POPs 

Workpackage When Priority Where/Remarks 

Pipeline products (SPG) 

HIFI May 2016 1 
HSA, following applicable HIPE 
14.x bulk reprocessing SPIRE June 2016 1 

PACS Aug 2016 1 
UPDPs 

Ingestion into HSA Anytime 1 Deliveries from third parties 
HSA + HELL (Release Notes) – 
Only until end of POPs 

Ancillary Data Products 

HIFI June 2016 1 to 3 
HSA + HELL (Release Notes) + 
FTP 
 

SPIRE July 2016 1 to 3 

PACS Dec 2016 1 to 3 
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Priority 1: Mandatory, Priority 2: Highly-desirable, Priority 3: Nice to have  

Conclusions (3) 
Remaining Data Products work in POPs (cont) 

Workpackage When Priority Where/Remarks 

HPDPs dedicated to artefact fixes and calibration improvements 

HIFI Up to June 17 1 

HSA + HELL (Release Notes) SPIRE Up to Feb 17 1 

PACS Up to June 17 1 
Added-value HPDPs 

HIFI Dec 2016 2 

HSA + HELL (Release Notes) SPIRE Dec 2016 2 

PACS Oct 2016 2 

Point Source Catalogues (PSC) 

SPIRE PSC Sep 2016 2 HSA + HELL (Release Notes) + 
IRSA + VizieR + ESASky PACS PSC Oct 2016 2 
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