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Interests:  evolved massive stars, LBVs, WR 
stars, blue supergiants, massive star in M31 
and M33, modeling of astmospheres 
(CMFGEN), stellar spectroscopy and data 
reduction pipelines

Olga Maryeva – research scientist 
in the Astronomical Institute, 

Czech Republic 

● Faculty of Physics and Mathematics, 
Stavropol State University, Russia 
Master thesis: “Spectral Study of 
Romano's star in M33 galaxy” (2008)

● Special Astrophysical observatory, Russia 
PhD thesis “Spectroscopic manifestations 
of massive stars Evolution” (2016)

● 2017-2020 Postdoc in ASU

● Since 2020 Research Scientist in ASU 

My biography - briefly: 
My expertise:

● modeling of stellar atmospheres using CMFGEN 
code

● working with spectra of hot stars in ultraviolet 
(UV), optical and infrared (IR) range; spectral 
classification of OB-type stars and Wolf-Rayet 
stars.

● spectral data reduction, for both echelle and long-
slit regimes; writing custom pipelines.  



  

Open-access Spectral Data 

HST
ESO
GTC
SALT
SAO
etc ...
 

Spectral Libraries Telescope Archives

Elodie
Sophie
LAMOST
X-Shooter
IACOB

Science ready spectra Raw data, calibrations, 
observational logs, ...



  

http://atlas.obs-hp.fr/elodie/

SOPHIE / ELODIE  on-line database of high-
resolution stellar spectra

Currently 87621 (SOPHIE) + 35535 (ELODIE) 
spectra are fully public

ELODIE was an echelle type spectro-
graph installed at the Observatoire 
de Haute-Provence 1.93m reflector

Bright stars <10mag
High resolution

http://atlas.obs-hp.fr/elodie/


  

DATA RELEASE DR10 2011.10.24 - 2023.03.31

Large Sky Area Multi-Object Fibre Spectroscopic Telescope  
LAMOST

http://www.lamost.org/dr10/v1.0/

Star: >11 000 000
Low resolution spectra:  11 817 430
Medium resolution spectra: 10 486 216

M Star Catalog ： 876 134
A Star Catalog:    680 989
WD Star Catalog ： 17 140

Low res <19 mag 
Medium res <15 mag

http://www.lamost.org/dr10/v1.0/


  

Spectra of Standard stars & Spectral Classification



  

http://xsl.u-strasbg.fr/index.html

The X-Shooter Spectral Library is a stellar spectral library 
covering the wavelength range 3000–25000 Å, at a resolution 
R~10 000. The library was built using the medium-resolution 
spectrograph X-Shooter (ESO, VLT). 

DR3=683 stars

ESO Library of Stellar Spectra
http://www.eso.org/sci/facilities/paranal/decommissioned/isaac/tools/lib.html

131 stellar spectra  – all  spectral types
spectral range is 1150-25000Å  

X-Shooter Spectral Library

DR3 contains 830 stellar spectra. The spectra are arm-
combined to the full wavelength range of the X-shooter 
spectrograph, and both original and galactic dust exinction 
corrected spectra are available. It also covers most of the 
HR diagram with spectral types between O and M, as 
well as AGB stars. 
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http://xsl.u-strasbg.fr/index.html
http://www.eso.org/sci/facilities/paranal/decommissioned/isaac/tools/lib.html


  2566 stars 16986 spectra

http://research.iac.es/proyecto/iacob/iacobcat/

IACOB spectroscopic database

Spectral variability,

OB-type stars

http://research.iac.es/proyecto/iacob/iacobcat/


  

BeSS Data Base

http://basebe.obspm.fr/basebe/

The BeSS database contains the complete catalog of 
classical Be stars, Herbig Ae/Be stars, and B[e] supergiants. 
It assembles spectra obtained by professional and amateur 
astronomers of those stars. BeSS database is maintained at 
the LESIA laboratory of the Observatoire de Paris-Meudon. 

There are currently 332943 Be star spectra in BeSS

Spectral variability,

Be phenomenon

http://basebe.obspm.fr/basebe/


  

The spectrograph operates by feeding an individual 
optical fibre for each target through a hole drilled in an 
aluminum plate. 

Sloan Digital Sky Survey (SDSS)
SDSS is a major multi-spectral imaging and spectroscopic 
redshift survey using a dedicated 2.5-m wide-angle telescope.

Since begining 
of 2000-shttps://skyserver.sdss.org/dr19

Spectra of galaxies, 

quasars, stars

Resolution R~2000

https://skyserver.sdss.org/dr19


  

Dark Energy Spectroscopic Instrument 
(DESI)

The DESI is a 5-year spectroscopic redshift survey observing millions of 
galaxies, quasars, and stars.  The DESI is being conducted on the Mayall 
4-meter telescope at Kitt Peak National Observatory.

Spectra of galaxies, 

quasars, stars

https://www.legacysurvey.org/viewer/

https://www.legacysurvey.org/viewer/


  

Dark Energy Spectroscopic Instrument 
(DESI)

Spectrum of a star



  

Dark Energy Spectroscopic Instrument 
(DESI)

Spectrum of a galaxy



  

Dark Energy Spectroscopic Instrument 
(DESI)

Spectrum of a star



  

Dark Energy Spectroscopic Instrument 
(DESI)

Spectra of galaxies, 

quasars, stars

Data Access https://data.desi.lbl.gov/doc/access/

https://data.desi.lbl.gov/doc/access/


  

Mikulski Archive for Space Telescopes – MAST 

https://archive.stsci.edu/index.html

The Mikulski Archive for Space Telescopes is an astronomical data archive 
focused on the optical, ultraviolet, and near-infrared. MAST hosts data from 
over a dozen missions like IUE, Hubble, Kepler, TESS, and soon JWST.

https://archive.stsci.edu/index.html


  

Gran Telescopio CANARIAS – GTC
http://gtc.sdc.cab.inta-csic.es/gtc/index.jsp

GTC  is a 10.4m telescope 

http://gtc.sdc.cab.inta-csic.es/gtc/index.jsp


  

SALT South African Telescope 

since July 10, 2020 
there is open access 

to SALT data 

https://ssda.saao.ac.za/

https://ssda.saao.ac.za/


  

Archive of Russian 6-m telescpe (BTA)

SCORPIO-1 is a multi-mode focal 
reducer of the BTA

https://www.sao.ru/oasis/cgi-bin/fetch?lang=en

https://www.sao.ru/oasis/cgi-bin/fetch?lang=en


  

Zoo of Raw Data
We have a huge variety of raw data from different instruments
To properly handle them, you need to:

● Know how to work with various data formats
● Know main steps of data preparation and processing
● Know what calibration data you may need

Calibration frames

Sometimes, calibration frames are not 
acquired every night, and you have to 
specifically look for them in data 
archives.

Sometimes they are part of standard 
observations and are distributed together 
with object data

Main steps of data processing

● Bias / dark correction
● Cosmic rays removal
● Flat-fielding

● Mask of orders (eschelle)
● Extraction of spectra
● Linearization

● Flux calibration using 
spectrophotometric standard stars



  

FITS format

Standard tools for inspection / quick look of FITS files:

FV — supports any FITS file with any structure, shows tables / images, plots XY graphs, 
etc etc

SAOImage DS9 — primarily FITS image viewer, plus rudimentary image analysis

TopCat — generic tool for working with data tables in various formats, including FITS 
tables. Supports inspection, visualization, analysis, etc 

De facto standard for astronomical data exchange.

Primary elements — images or binary tables

Multi-extension FITS as a way to store heterogeneous data in a single file
● Primary header with generic information
● Set of extensions with individual headers + content (image / table)
● Every extension may have human-readable name to help identifying what's 

inside it

Representation of reduced spectral data in FITS
● Binary table with separate columns for wavelength and flux
● 1d/2d image + WCS standard for wavelength data 
● 2d image + IRAF multispec standard for separate wavelength info for different orders



  

FITS standard for integer data scaling

Value = BZERO + data*BSCALE
e.g.  0..65535 → -32767..32767

This conversion is often handled automatically 
by FITS reading routine, but sometimes the 
keywords are left in the headers — do not 
forget to check/remove them before saving 
your modified (e.g. floating-point) file!

Keywords in FITS Header (for 1D spectral data)

HISTORY is for storing human-readable notes on the data provenance — e.g. history of 
data processing. Do not forget to use it in your scripts, it really helps to track various 
problems with the data later!

COMMENT is for generic comments in the header

1d spectra in FITS images + WCS for 
linearization

Lambda = CRVAL1 + CDELT1*(x-CRPIX1)
Or
Lambda = CRVAL1 + CD1_1*(x-CRPIX1)

X = 1..N (FITS standard is 1-based, not 0-
based!)

Representation of reduced spectral data in FITS
● Binary table with separate columns for wavelength and flux
● 1d/2d image + WCS standard for wavelength data 
● 2d image + IRAF multispec standard for separate wavelength info for different orders

They all differ by FITS keywords



  

Data Reduction 
Midas, IRAF,  Pipelines (for example ESO-reflex), IDL / Python 

The choice is usually defined by your habits and existence of ready to use 
pipelines for specific data
● You may spend some time learning the pipeline someone else wrote
● Or spend some time writing your own processing scripts
● Or combine some existing tools you already know

No universal recipe exists, but think about re-usability of what you learned

Midas
IRAF Pipelines

IDL / Python



  

My experience 

Together with colleagues I wrote in IDL language a package for reduction of 
long-slit spectra from SCORPIO spectrograph (Russian 6-m telescope) 

Later I used it to reduce the spectra from
OSIRIS (GTC), FOCAS (Subaru), ISIS (WHT)

Don’t ask me why IDL,
I’m just too old



  



  

● Do not be afraid of writing your own pipelines sometimes it is faster 
and easier than learning the code made by others (but sometimes 
not)

● Write for yourself, not for everyone else! It should help you, so make 
it as you see it fit best

● Automatize boring and repeating things

● Do not try to make too universal tools, smaller and simpler tools will 
be easier to adapt to some new data

● Do not be afraid to express yourself in your code!

Takeaway message



  

Plot more figures for control quality of data reduction 



  

Topics for Bachelor/ Master thesis

Spectral + photometric variability, modeling 

Studies of Luminous Blue 
Variables (LBVs) and LBV 

candidates

Studies of blue supergiants 
based on DESI archive spectra 
Estimation of luminosity, independent 
test for Gaia distance measurements 

olga.maryeva@asu.cas.cz



  

Topics for Bachelor/ Master thesis

Spectral + photometric variability, modeling 

Studies of Luminous Blue 
Variables (LBVs) and LBV 

candidates

Studies of blue supergiants 
based on DESI archive spectra 
Estimation of luminosity, independent 
test for Gaia distance measurements 

olga.maryeva@asu.cas.cz

Thank you for your attention! 
I hope it will be useful for you



  

● Do not be afraid of writing your own pipelines sometimes it is faster 
and easier than learning the code made by others (but sometimes 
not)

● Write for yourself, not for everyone else! It should help you, so make 
it as you see it fit best

● Automatize boring and repeating things
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