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Spectra Basics
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Be Stars - Introduction

Gamma Cas (Padre Angello Sechhi 1866)

Vatican obs predecessor — visual spectrograph
Some have or have had emission in Balmer lines
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Figure 3.18: Spectrum of Gamma Cas. Be Star



Be Stars : Emission in absorption
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Be Stars : Shell lines vs. no absorption
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Machine Learning of Spectra

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

Be stars
Disk or envelope

Rotates, Hot






AGN Populations

Population A Population B

Sulentic et al. 2002
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AGN Unified Model

Radio Loud Quasars
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SDSS Spectra Survey - DR10

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)
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Be Star Candidate #1 in SEGUE

spSpec-53741-2071-137
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Figure 3.11: Example 1: SDSS J035747




Be Star Candidate #2 in SEGUE

sp5pec-53763-2384-007
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Figure 3.12: Example 2: SDSS J094325.89+520128.6




Be Star Candidate #3 in SEGUE
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Figure 3.13: Example 3: SDSS J120729.12+003659.8




Candidates

spSpec-54626-28936-193
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LAMOST (Guoshoujing)

Xinglong- China

Enclosure B
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LAMOST Spectral Surveys

Oct 2011-Jun 2012 spectra
Regular survey Sep 2012-Jun 2013 1487 200 spectra

(end 2013)
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

Starlink SPLAT-VO: <plotll>
File Analysis Edit Options Graphics Help

B || JrEs - 7 4 P
B e g R~ A
Displaying: LAMOST J010012.95+401401.4 w | ¥ limits (%): |automatic | = :V-hair

Wavelength: 6549.377 :log Data count: 0.9882333 : :Track free

X scale: 1.0 + Y scale: 1.0

2-d compound coordinate system

Data count

6560
Wavelength (Angstrom)




Machine Learning of Spectra
VO-CLOUD

PRE-PROCESSING

Normalization to continuum, Cutout (SSAP+DL)

Rebinning (same wavelegth points) + Renormalization [-1,+1]
(Reduction of dimensionality (wavelets, PCA, LLE...))
Produces feature vectors in CSV (same length, dimensions)
MACHINE-LEARNING

Unified wrapper running multiple applications - same call
Name-of-wrapper + parameters (json) — method as param
VISUALIZATION

JavaScript (dygraph, HighCharts-nice but slow)



VO-CLOUD Deployment Schema

edevices adevice s
DE Server Master system deiias

User Client System

wexecutionEmvironments
«executionEnvironments Application Server
PostgreSQL DB

sdevice»
Web Browser

VO-CLOUD master app =

«scheman
vocloud-schema

adevices . wdevice» adevicen
Worker System 1 % Worker System 2 Worker System N

wdevice s

S device s 1
Application Server % adevices

Application Server Application Server

Universal Worker = Universal Worker Universal Waorker

executes executes exectites executes exacutes

RDF binaries 3 SOM binaries 5 ] S = : L
Preprocessing binaries RDF binaries = Preprocessing binaries




Principles of SOM

Self-Organizing = Kohonen map
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Unified Distance Matrix (U-matrix)

Every neuron= sum of distances to
neighbours

The higher = more unique (outlier)



SOM in VO-CLOUD
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DEMO - create job

vo-cloud Create new SOM job - Iceweasel

vo-cloud Create new S0... x | gk
& cas.cz

[ Most Visited ¥ Getting Started {_: Connecting...

vO-CLOUD CREATE NEW SOM joB

Home [ Jobs B Create = # Settings  Admin ~ ? Help * | ogout (skoda)

Project label: spectrad
S0M on spectra labeled in 4 classes

Description:

Email me results

Edit config.json

Upload parameters

Flease attach data with config.json file.

+ Choose

Save and run Cancel

(c) mrg 2014 - feedback




— Job Is runnin

vo-cloud Jobs - Iceweasel

vo-cloud Jobs x \ 4

& cas.cz

[ Most Visited ¥ || Getting Started {_| Connecting...

VO-CLOUD JOBS

O Jobs B Create = # Settings  Admin = 7 Help x | ogout (skoda)

Type Created | Duration Phase Action Delete | Details

SOM spectrad V814 7 sec EXECUTING abort ® "]

SOM spectrad (copy) /814 4 sec COMPLETED "]

SOM spectraS 7114 D sec COMPLETED

SOM spectrad 7114 COMPLETED

SOM 8548 iris 7114 ) sec COMPLETED

SOM 8547 ecoli )7/14 3 sec COMPLETED

S0OM B537 spectrad_unspec 214 39 sec COMPLETED

SOM 8536 spectrad ) 2/14 )8 sec COMPLETED

S0OM 8534 new test of spectra (copy) (copy) 5/ 26/14 ) sec COMPLETED

S0M B533 new test of spectra (copy) 9/ 26/14 ) sec FENDING

Korel B530 testkorel (copy) (copy) 0/ 26/14 ) sec COMPLETED

SOM 8520 new test of spectra 0/ 26/14 2 sec COMPLETED

Korel 7602 big job with map (copy) 4/14/13 37 sec COMFLETED

39% full (Using 396.4 MB / 1.0 GB)

(c) mrg 2014 - feedback




DEMO - Output partl (map)

vo-cloud Details of job 8603 - Iceweasel

vo-cloud Details of job 8... ® | 4R

€ cas.cz

[ Most Visited ¥ {_iGetting Started [ Connecting...

VO-CLOUD DETAILS OF JoB 8603

Home [ Jobs B Create ~ # Settings  Admin ¥ ? Help x* Logout (skoda)

spectrad

SOM on spectra labeled in 4 classes

Type Id Phase Worker Created Started Finished Executing time
SOM 8603 COMPLETED som local 10/8/14 2:31:27 PM 10/8/14 2:31:31 PM 10/8/14 2:32:45 PM 73 sec

£ run again » delete
Preview

index.html - fullscreen
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DEMO - Output Part 2 - U-matrix

vo-cloud Details of job 8603 - Iceweasel

vo-cloud Details of job 8... %

&

[ Most Visited »

Name i Download View
fi=}

config.json

spectrad classes.zip i=]

fi=}

uws-job.xml

results.zip i=]

fi=}

errors. txt

run.out li=]

(c) mrg 2014 - feedback - github




vo-cloud Details of job 8... % | =R

& cas.cz

[ Most Visited™ {_iGetting Started [} Connecting...

SUM Bol3 CUMFLETED

2 run again ® delete

Preview

index.html - fullscreen
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Display reference vector
Display all spectra

1. 2_betcmi_na230034 class: 2
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