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Two categories of stellar spectroscopists
The "Ultimate Refiners" and the "Broad Sweepers"

The broad sweepers: satisfied with abundance 
determinations with uncertainty of ~0.2 dex. Mostly 
interested in obtaining a vast amount of data for 
many stars in order to study problems of 
nucleosynthesis, stellar and galactic evolution. 

The ultimate refiners: worried about the significant 
differences between the observed and computed 
stellar spectra. They try to use these discrepancies 
to learn more about the stellar atmospheres with the 
ultimate hope of constructing better models and thus 
determining more accurate abundances.

Gustafsson (1980)

Bernard Pagel



  

Stellar 
parameters
of stars

Courtesy:  Jofré et al. (2019)

Spectroscopic stellar parameters
and chemical abundances
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Benchmark stars, benchmark spectrographs

WL: 380-780 nm
R ~ 220'000

WL: 380–910 nm
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WL: 380–690 nm
R ~ 110'000



  

ESPRESSO spectra: 
perfect to study effects of ‘spectra reduction’ 

Pepe et al. (2021)



  

ESPRESSO spectra: 
perfect to study effects of ‘spectra reduction’ 

Pepe et al. (2021)



  

ESPRESSO spectra: 
perfect to study effects of ‘spectra reduction’ 

Spectral response (blaze function) for the 
ESPRESSO echelle orders for a solar spectrum.



  

 Line parameters in different echelle orders

Relatively good agreement between the line parameter measurements. Some trends, 
mostly related to the line measurement technique. 

Line parameters measured automatically 
with ARES (Sosua et al. 2015)



  

 Line parameters in S1D vs S2D spectra

Relatively good agreement between the line parameter measurements. Some trends, 
mostly related to the line measurement technique. 

Line parameters measured automatically 
with ARES (Sosua et al. 2015)



  

Solar spectra



  

Comparing the line parameters

FWHM as measured on each 
spectrograph is expected to 
scale with resolution.

Where the difference between PEPSI 
and ESPRESSO comes from?

● spectral sampling
● resolution changes within the order and 

with wavelength



  

Stellar parameters

The three spectrographs give 
consistent results, but 
sometimes very different from 
the reference values.



  

Summary of conclusions



  

● The three spectrographs can deliver results that are 
sufficiently consistent for most of the science cases in 
stellar spectroscopy

● There are small but important differences in the 
performance of these three spectrographs that can be 
crucial for specific science cases

http://www.astro.up.pt/~vadibekyan/benchmark-espresso.htm



  

Resolution and wavelength matters!

Credits: NASA/SDO/Goddard Space Flight Center
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