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Spectra Basics



  

Be Stars - Introduction

Gamma Cas (Padre Angello Sechhi 1866)Gamma Cas (Padre Angello Sechhi 1866)
Vatican obs predecessor – visual spectrograph

Some have or have had  emission in Balmer linesSome have or have had  emission in Balmer lines



  

Be Stars : Emission in absorption



  

Be Stars : Shell lines vs. no absorption



  

Machine Learning of Spectra 
Use case:  ML of spectra profile  of Halpha line (Be stars)Use case:  ML of spectra profile  of Halpha line (Be stars)

DEMO

Be stars

Disk or envelope

Rotates, Hot

Origin ?????



  



  

AGN Populations    

Sulentic et al. 2002

Population A Population B



  

Extreme AGN Spectra 



  

AGN Unified Model 

Urry, Padovani 1995



  

SDSS  Spectra Survey - DR10

3,3 mil spectra  (684 000 BOSS)

1 848 851  galaxy

   308 377  quasar

   736 484  stellar

    57  454  stellar IR 

2  spectrograph  SDSS-I   3800-9200 A     R  1800-2200    640   fibers
    BOSS     3600-10400 A   R  1500-2600    1000 fibers

+  NIR  APOGEE    1.51-1.70 um, R 22500  300 fibers



  

Feature extraction (>>abs+em) 



  

Be Star Candidate #1 in SEGUE



  

Be Star Candidate #2 in SEGUE



  

Be Star Candidate #3 in SEGUE



  

Candidates – Similarity !



  

LAMOST (Guoshoujing) 

Xinglong- China
4m mirror (30 deg meridian)
4000  fibers
10 mil spectra / 5 yr
Automatic RV-z



  

LAMOST Spectral Surveys 

PILOT survey  (PDR)  Oct 2011-Jun 2012         1.1 mil spectra

Regular survey  Sep 2012-Jun 2013             1 487 200 spectra

DR1  (end 2013)

2 204 860 spectra including 717660 PDR

1 085 404 stars with estimated physical parameters

LEGAS extragalactic

LEGUE   - galactic 

3700-9000A    R~1800  16 spectrographs 4000 fibers



  

LAMOST emission candidate



  

Machine Learning of Spectra
VO-CLOUD 

PRE-PROCESSINGPRE-PROCESSING  

Normalization to continuum, Cutout (SSAP+DL)Normalization to continuum, Cutout (SSAP+DL)

Rebinning (same wavelegth points) + Renormalization [-1,+1]Rebinning (same wavelegth points) + Renormalization [-1,+1]

(Reduction of dimensionality (wavelets, PCA, LLE...))(Reduction of dimensionality (wavelets, PCA, LLE...))

Produces Produces feature vectorsfeature vectors in CSV (same length, dimensions) in CSV (same length, dimensions)

MACHINE-LEARNINGMACHINE-LEARNING

Unified wrapper running multiple applications - same callUnified wrapper running multiple applications - same call

Name-of-wrapper  + parameters (json) – method as param Name-of-wrapper  + parameters (json) – method as param 

VISUALIZATIONVISUALIZATION  

JavaScript (dygraph, HighCharts-nice but slow) JavaScript (dygraph, HighCharts-nice but slow) 



  

VO-CLOUD Deployment Schema



  

Self-Organizing =  Kohonen map

Principles of SOM 

Association (activation) map

How many vectors activate every 
neuron

Unified Distance Matrix (U-matrix)

Every neuron= sum of distances to 
neighbours

The higher = more unique (outlier)



  

 SOM in VO-CLOUD



  

DEMO – create job 



  

DEMO – Job is running 



  

DEMO – Output part1 (map) 



  

DEMO – Output Part 2 - U-matrix 



  

DEMO 
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