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Overview
● SOXS Pipeline: the key facts
● High-level science requirements
● What science products to expect
● SOXS automated data-reduction and dataflow
● Quality Control and instrument health monitoring
● Next steps
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soxspipe: key facts
soxspipe …
● is an open-source python package
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Development Environment & Infrastructure

Version Control 
via git and 
Github as a 
‘centralised’ 
remote 
repository (also 
for project 
planning and 
issue tracking).

PyPi and conda 
for production 
code 
distribution.

Code testing 
and continuous 
integrate via 
Jenkins server 
and declarative 
pipeline.

Jupyter 
notebooks for 
development, 
investigation, 
prototyping, 
visualisation …

Docs written in 
docstrings and 
markdown files 
that live beside 
the code.

https://github.com/thespacedoctor/soxspipe
https://soxspipe.readthedocs.io/

https://github.com/thespacedoctor/soxspipe
https://soxspipe.readthedocs.io/
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soxspipe: key facts
soxspipe …
● is a python package
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* assuming miniconda or anaconda is already installed

● installs with one command in < 60 sec*
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https://docs.google.com/file/d/1-DEQ-znlKBacrxcdwIPkRWHW_MSE19hO/preview
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SOXS

soxspipe: key facts
soxspipe …
● is a python package
● installs with one command in < 60 sec
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● is ‘driven’ from the command-line
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Usage

recipes

sof files
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SOXS

soxspipe: key facts
soxspipe …
● is a python package
● installs with one command in < 60 sec
● is ‘driven’ from the command-line
● uses the ESO pipeline concepts of recipes and 

sets-of-files
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● is very simple to use 'out-of-the-box'



SOXS Consortium Science Meeting. Naples. June 24-27th, 2024

SOXS

A typical data reduction checklist
1. Download your dataset from ESO SAF into a single folder.

2. Open the terminal and change directory into the folder.

3. Activate the soxspipe conda environment with conda 

activate soxspipe

4. Run soxspipe prep .

5. Run soxspipe reduce all .
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a typical reduction

https://docs.google.com/file/d/1IOZqjfP3vhPZOjiSeCKNQ9igvIll9Ova/preview
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SOXS

soxspipe: key facts
soxspipe …
● is a python package
● installs with one command in < 60 sec
● is ‘driven’ from the command-line
● uses the ESO pipeline concepts of recipes and 

sets-of-files
● is very simple to use 'out-of-the-box'
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● is highly tunable with settings in a single yaml file
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soxspipe.yaml
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SOXS Pipeline: key facts
soxspipe …
● uses ‘sessions’ to reduce a single dataset multiple 

times with different settings

14

● has a built-in intelligent data-organiser
● reduces both SOXS and Xshooter data
● employs logging throughout (to stdout and to file)
● generates many useful QC metrics and plots alongside 

data products
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recipe products and qc metrics
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Logging and QC Plots
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Pipeline Science Requirements
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AT2017gfo (GW170817)
XShooter, Pian et al. 2017

Produce 2D distortion corrected, orders 
merged pre-extraction spectrum for 
each arm (rectification) 
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Pipeline Science Requirements
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Pipeline QC Reporting
Architecture of pipeline recipes now 
includes a ‘product’ container and a 
‘qc’ container.

These containers persist throughout 
the lifecycle of the recipe and can 
be updated/added to at any point.

Contents of containers are used to 
create the final product when a 
recipe is complete, with QCs being 
written to the FITS header(s).
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Pipeline QC Reporting
9 Groups of QCs (following structure of XShooter Health Check Monitor)

1. Detector: Bias QCs

2. Detector: Dark QCs

3. Detector: Parameters QCs

4. Distortion Correction QCs

5. Lamps: Arc & flats QCs

6. Wavelength Calibration QCs

7. Format Stability QCs

8. Efficiency QCs

9. SNR QCs
23

https://www.eso.org/observing/dfo/quality/ALL/daily_qc1.html
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SOXS Instrument Health Monitoring Webpage
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Pipeline Science Requirements
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Pipeline Science Requirements
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SOXS automated data-reduction and 
dataflow
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Next Steps
● Continue to prioritise helping the Padova team during integrations and PAE
● Flux calibration. Code is completed, but robustness testing needed before 

release.
● Image rectification.
● Phase 3 compliance.
● Ironing out the logistics of automated data-reduce and data-flow into ESO SAF.
● ACQ camera image reduction
● Bug finding and fixing (call for beta-testers)
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A soxspipe Recipe API
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A soxspipe Recipe API

https://www.eso.org/sci/software/pipelines/installation/software_prerequisites.html
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https://www.eso.org/sci/software/pipelines/installation/software_prerequisites.html
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SOXS
Son Of X-Shooter

NTT Nasmyth Focus, La Silla, Chile
Science Operations to begin Mid-2022 

A face-on view of SOXS on the NTT rotator flange.
Figure 2 of Schipani, P. et al. (2018)

NIR Arm
UV-VIS Arm

A&G Camera

● medium resolution spectrograph (R≃4500) 
capable of simultaneously observing 
350–2000nm (U- to H-band).

● limiting magnitude of R∼20 (3600sec, S/N∼10).
● primary science objective to study the 

transient sky; classifying and following 
transients discovered by all-sky imaging 
surveys (PanSTARRS, ATLAS, ZTF, LSST).

● Will respond to rapid and long-term Target of 
Opportunity (ToO) requests.

● SOXS consortium will be allocated 900 NTT 
nights over 5 years (50% time).

● ESO community can apply for the remaining 
time.34


