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• Data-access 
components enable 
input/output of relevant 
data. 

 
• The main processing 

modules:  
• Classification & 

Redshift 
Determination. 

• Stellar Analysis. 
• Galaxy Analysis. 
• IFU Analysis.  

APS structure 



The APS is divided in 5 different stages with its own detailed plan: 
 
1. Capturing requirements and specifications. 
2. Preliminary design stage followed by the PDR: Jun 2014 
3. Final design stage followed by the FDR: April 2015 
4. Manufacturing, integration and testing 
 Before integration: Tests of each module using stellar (ELODIE, 
 MILES and ASK) and galaxy (SDSS) libraries. 
 After integration: Operational Rehearsals:  

• OpR1: October 2016: testing the data flow model that allowed 
data to move between the various nodes of the SPA. Identify 
communications issues. 

• OpR2 and OpR2.5: August 2017: Realistic real time observing of  
several nights of simulated data and analysis. 

• OpR3: March 2018 (Jun?):  Including the IFU mode. Multi-semester 
observing plan. 

5. On-sky commissioning : ?  



GALACTIC 
ARCHAEOLOGY 

 
GALACTIC PLANE 
STELLAR, 
CIRCUMSTELLAR 
AND 
INTERSTELLAR 
ASTROPHYSICS 

 
GALAXY CLUSTERS 

 
GALAXY 
EVOLUTION 

 
THE WEAVE-LOFAR 
SURVEY 

1. Requirements 
• Redshifts, and a classification. 
(Classification success rate >90% at S/N=3) 

• Stellar spectral types.  
• Radial velocities (precision better than 2 km/s in LR and 

0.5 km/s in HR at S/N> 10)  
• Stellar atmospheric parameters: Teff, log g, [Fe/H], and  

[α/Fe] for late type stars (precision respectively better 
than 200 K, 0.3 dex, 0.2 dex, and 0.2 dex in LR; and better 
than 150K, 0.2 dex, 0.1 dex and 0.1 dex in HR at S/N>10) 

• Individual elemental abundances for  a set of 5 chemical 
elements. Late-type stars observed in HR. 

• Galaxy category sub-classes 
• Stellar velocities, and velocity dispersions. 
• Amplitudes, centroids, and widths of emission lines. 
• A set of absorption strengths indices based on the 

standard Lick system. 

• Maps of emission lines, color, velocity, and σ. 



Improvements in the OpR2.5: glue the spectra using the detector response  
functions 



Classification and Redshift Determination based on the idlspec2d pipeline for the SDSS-III 
BOSS DR9 data set (Bolton et al. 2012) 

Clusters: 98% of targets 
classified as galaxy for 
S/N>3 

Classification and redshift determination by 
comparison of each spectrum, at each 
potential z, to a full range of templates 
belonging to a general set of models for 
different types of objects. χ2 minimization. 



StePS:  
95% of targets 
classified as 
galaxy for S/N>3 



Classification and 
Redshift Determination 
 
 based on the idlspec2d 
pipeline for the SDSS-III 
BOSS DR9 data set 
(Bolton et al. 2012) 



Velocity from the classification module vs  simulated velocity 

Low Resolution 

Classification and Redshift Determination based on the idlspec2d pipeline for the SDSS-III 
BOSS DR9 data set (Bolton et al. 2012) 



Stellar Analysis is based on FERRE (Allende Prieto et al. 2006).  

Low Resolution 
Searching for the best matching synthetic spectrum for 
each star trough a χ2 minimization technique, allowing 
for interpolation in the synthetic spectra grid.  



Velocity from the stellar analysis module vs  simulated velocity 

Stellar Analysis is based on FERRE (Allende Prieto et al. 2006).  

Low Resolution 



Stellar Analysis is based on FERRE (Allende Prieto et al. 2006).  

HighResolution 



RED 

GREEN 

BLUE 

Stellar Analysis is based on FERRE (Allende Prieto et al. 2006).  

High Resolution:  
velocities 



Stellar Analysis is based on FERRE (Allende Prieto et al. 2006).  

High Resolution: 
Individual abundances 

BLUE GREEN 

RED BLUE: MgI, AlII, CaI, ScII, TiII, CrI, FeI, FeII,  
CoI, SrII, BaII 
GREEN: MgI, TiII, CrI, FeI, FeII, BaII 
RED: CaI, BaI, BaII 



Galaxy Analysis is based on PPXF and GANDALF (Cappelari & Emsellem 2004; Sarzi, 2006).  



Galaxy Analysis is based on PPXF and GANDALF (Cappelari & Emsellem 2004; Sarzi, 2006).  



Galaxy Analysis is based on PPXF and GANDALF (Cappelari & Emsellem 2004; Sarzi, 2006).  



Galaxy Analysis is based on PPXF and GANDALF (Cappelari & Emsellem 2004; Sarzi, 2006).  



Extn Type Extn Name Description 
HDU#0 Null 

byte 
image 

PHU The primary header unit (imported from 
the CPS file). 

HDU#1 Binary 
table 

fibinfo A binary FITS table with information 
about each fibre that was used in the 
observation (imported from the CPS file).  

HDU#2 Binary 
table 

class_spectra A binary fits table with information about 
the spectra analysed by the APS 
classification module. 

HDU#3  Binary 
table 

stellar_spectra A binary fits table with information about 
the spectra analysed by the APS stellar 
module. 

HDU#4 Binary 
table 

galaxy_spectra A binary fits table with information about 
the spectra analysed by the APS galaxy 
module. 

HDU#5 Binary 
table 

class_table The object classification and redshifts 
data table. 

HDU#6  Binary 
table 

star_table The star analysis data table. 

HDU#7 Binary 
table 

galaxy_table The galaxy analysis data table. 

Data model 



Operation and Maintenance 

In WEAVE-SPA-004: The APS pipeline will be run at the IAC, initially by the 
designer of the software and then by an ‘operator’, normally any other 
member of the staff.  

The maintenance will be carried out by the ‘operator’, in collaboration with the 
other members of the APS staff and the IAC computer support team. 
 
• Review and update all software documentation. 
• Monitoring of software performance.  
• Performing minor changes in the software (corrective ones should be the 

overriding priority). Updating the collection of spectral templates for 
classification and RV measurements. Other minor adaptive changes can be 
triggered by user requests. 

• Distribute all the relevant information  to the member teams. 
• Preparing a contingency plan for disaster recovery. 
• Ensuring periodic training on current and new processes for the scientific 

teams. 



External packages 
It is foreseen that the APS can incorporate external packages for specific 
spectral analysis. We recommend that the external package developers 
follow some requirements: 
• Written in IDL, Python, and FORTRAN. 
• The package (including libraries) should be easy to install and must be possible 

from the source code.  
• It is also expected that the package incorporates a minimum set of documents 

(help text, documentation, and tutorials). 
• A member of the package development team should be available during 3 

months. During this period the package will be reviewed and tested before 
being accepted. Once the package is accepted the APS will be responsible for 
its maintenance. 

• Tests and associated data are needed to verify that our specific installation is 
correct. 

• It should be possible to track and record all actions performed by the package. 

Hardware 
If “Plan Nacional” is approved, a dedicated computer  (with a standard 
multiciore unit of 64 CPU) will be ordered (2018 Febrary) and bought (2018 
September) 
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