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We provide a homogeneous library of high-resolution, high-S/N spectra for 48 bright AFGKM 
stars, some of them approaching the quality of solar-flux spectra. Our sample includes the 
northern Gaia benchmark stars, some solar analogs, and some other bright Morgan-Keenan 
(M-K) spectral standards. Well-exposed deep spectra are created by average-combining 
individual exposures. Our data-reduction process relies on adaptive selection of parameters 
by using statistical inference and robust estimators (see poster by I. Ilyin). We employ 
spectrum synthesis techniques and statistics tools in order to characterize the spectra and 
give a first quick look at some of the science cases possible. 
 
With an average spectral resolution of R ≈ 220, 000 (1.36 kms−1), a continuous wavelength 
coverage from 383 nm to 912 nm, and S/N ratios between 100:1 for the faintest stars in the 
extreme blue and 6,000:1 for the brightest star in the red, these spectra are made public for 
further data mining and analysis. Preliminary results include new stellar parameters for 70 
Vir and α Tau, the detection of the rare-earth element dysprosium and the heavy elements 
uranium, thorium and neodymium in several RGB stars, and the use of the 12C/13C isotope 
ratio. We also found Arcturus to exhibit tiny Ca II H&K and Hα residual profile changes with 
respect to the KPNO-atlas spectrum taken in 1999. 

Data product:  
 

Condensed view of the library spectrum of the solar twin 18 Sco (bottom left corner 382nm, top right corner 912nm). 
 

We touched on several archival science cases possible to be followed up with the present 
data. Among these are the determination of global stellar parameters like effective 
temperature, gravity, metallicity, and elemental abundances. For a demonstration, we 
applied our spectrum synthesis code ParSES to a number of selected PEPSI wavelength 
regions of 70~Vir (G4V) and α Tau (K5III). The resulting values are summarized and 
compared with the literature. These numbers are not intended to be the final verdict but 
shall just demonstrate the capabilities and the expected uncertainties. 
 
Of particular interest are isotopic line ratios. The most asked for in the literature is the 
6Li/7Li ratio from the two Li doublets at 6708Å . Its science cases range from rocky planet 
engulfment, internal stellar mixing and dredge-up mechanisms, to the primordial Li 
production rate. In our paper I on the Sun-as-a-star, we had analyzed this wavelength 
region of the Sun in detail and refer to this paper (poster). Another isotope ratio of general 
interest is 12C/13C. Its primary science case is the main chain of the CNO cycle in stellar 
evolution but also allows the quantification of dredge-up episodes on the RGB in more 
detail. Finally, elemental abundances of species “that are hard to get at” are made 
accessible, e.g., the rare-earth element dysprosium or the heavy elements uranium and 
thorium, just to name a few. 
 
After acceptance by A&A, the reduced deep spectra can be downloaded in FITS format from 
our web page at 
 

         https://pepsi.aip.de  
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