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HERSCHEL COMMON SCIENCE SYSTEM

The Herschel Common Science System (HCSS) is an integrated
software system that includes all packages necessary to work
with the Herschel Space Observatory and resulting data in a
single common environment.

I Data processing tools

The online Herschel Data Pipelines will be identical to those provided
within the HCSS. Interactive processing within the HCSS will allow
additional data processing capabilities, possibly improving on that
which can be done by the automated system.

The HCSS data processing system is intended to be a complete and
well tested environment from which all necessary processing of
Herschel data can be done.

I Pipelines
Data processing pipelines wild@ b e
versions of the HCSS DP available to the community.
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HERSCHEL DATA

Data is stored in the Herschel Archive at the ESA Herschel
Science Centre. Accessed and downloaded using a WWW
I nterface and via AHI E. O

Data will be processed to several more refined levels. Details are
Instrument dependant. Consult the instrument handbooks for
further information.

LevelOTArawo or unprocessed dat a
Level 0.5 7 minimal processed, uncalibrated

Level 11 calibrated data frames

Level 217 more advanced processing of an observation

Also available will be
Calibration data
Pointing Data & other Auxiliary Data
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Pipeline Implementation

Thepipelinesconsist of a sequence daskseach performing a specific
processing step.

All Tasksare written in Java although an implementation in Jython is
possible.

Eachpipelineis implemented as a Jython script that passes data
betweenTasksan the form of Products.

No computation is carried out impelinescripts.
There is on@ipelinescript for each instrument mode.

Pipelines andaskswill be flexible enough to allow modification by
users to carry out Interactive Analysis using different strategies.

The pipelines and interactive analysis tools are executed in the
Herschel Interactive Processing Environment (HIPE).
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SPIRE Global Data Flow

Telemetry

Observation Context:
AAuxiliary
AcCalibration

ALevel 0: formatted raw data

nhsc™

 NASA Herschel S(:lence
iCenter

~

Observation Context:
AAuxiliary

AcCalibration

ALevel 0: formatted raw data

Pipeline relevant/,:

for interactive

analysis
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ALevel 0.5: physical units
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ﬁ)bservation Context:

ﬁ)bservatlon Context:

Y
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AAuxiliary

AcCalibration

ALevel 0: formatted raw data
ALevel 0.5: physical units
ALevel 1: calibrated timelines
and single spectra

Q\Level 2: maps, spec. cubes /

\

AAuxiliary

Acalibration

ALevel 0: formatted raw data
ALevel 0.5: physical units
ALevel 1: calibrated timelines
and single spectra

ALevel 2: maps, spec. cubes

AQuality data
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SPIRE Pipeline Status

A Almost all tasks are written by now and are included into the
pipelines!
A Functionalities and documentation are currently being reviewed and
tested as part of an ongoing science validation process conducted.
A Recent test campaigns provided realistic test data. More test data will
be provided by a simulator.
A Issues requiring attention:
I Ensure that tasks and pipelines are ufendly.
I Moving coordinate frames for targets with large proper motion.
I Calibration products will have to be updated after launch (PV phase).
- RA%&Ru1z 2009 T HiFi ICC @ ’PACé (R ethe



7 January 2009

NASA Herschel Science
S Center

<

PACS Spectrometer Pipeline

PACS data,

Level O House

Keeping

NASA Herschel
Science Center

©

K
Flag Data
Permanently Bad
pixels (few)
When grating or
chopper moving
Saturated data
When glitches
present
Open and dummy
channels (spec 0, 17

ConvertDNsto
Volts/s

Assign observing
block labels

(e. g. Nod positions,
grating scan
direction, calibration
block, scan mode)
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5| Wavelength Calibration
|_Peinting Nonlinearities and Spatial Level 2: Fully calibrated mapped
Distortions spectral cube
App]y RSRF Level 2 product
Flat Field correction
Subtract On and Off Chop and
Convert to Jy
Level 1 Calibrated Data Frames
(25 x 16 x time = grating
movement)
v Time
_hseigh - \ wowns
ec > samples CUBES
piel ]Lcm] R“_"ga"’m REGRID 4;' :;
Level 0.5 v —
Uncalibrated D Sx5xN "
Data Frame Rebin/Regrid | s
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PACS Photometer Pipeline

Level 0 PACRdIa, e— Chopped Mapping
container Keeping AOTs AOTs
(a) (b)
Combine & High Pass Subtract
Mook Subtract ON Filter offsets
asking
r\ bad/dead pixels, OFFtheams Correct Flat Correct Flat
glitches, Correct Flat Field Field
Saturation Field Calibrate Calibrate
Initial Data Flux Calibrate v
Processing Reorganization l Level 1 cubes
Logical blocks |
time stamps Lg:’gel l l
Unit conversion Project on Optimal Map
sky Making
Distortion . — — F - Algorithm
correction Assign pointing i
Chopper v l
E\;Z(i:er? Solpfgets on Level 0.5 _COm_blne
sky 9 Minimally g‘:;\r’r']‘iual
Ctt.3. .avY2|da proﬁssfdd B
\/ frames L Level 2 images Level 2 images
data cubes
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