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Wilson-Bappu efekat
• Ca II H i K linije (3968.5 Å, 3933.7 Å)
 (Mg II K 2796.34 Å)
• Jake apsorpcione linije kod hladnih zvezda    
  G, K, M spektralnih klasa
• Jezgro u emisiji, a centar u samo-apsorpciji   
  (double reversal profile)
• Otkrio ih Schwarzschild 1913

• Otkrivena veza između FWHM i Mv

Mv=33.2-18.0 log(W0)
• Empirijska veza pogodna za 
određivanje udaljenosti do zvezda(?)



  

Originalni rad



  



  

Rezultati 



  



  

Relacija Mv-W0



  

Spektralni tip (Teff)



  

Provera

● Sunce Mv = + 4.7

● ζ Aurigae – binarni sistem, jedna komponenta K4 II, Mv = -2.5

● 4 zvezde iz zvezdanog jata Hijade
srednje odstupanje za 4 zvezde na osnovu dobijene relacije 0.15 
mag

● 4 vizuelno dvojnih zvezda (0.1 mag) 



  

Apsorpcioni i emisioni koeficijent



  

Interpretacija



  



  

Noviji rad
Pace et al. (2003)

Here we present a new calibration of the Wilson–Bappu effect based on a 
sample of 119 nearby stars. We use,for the first time, width measurements 
based on high resolution and high signal to noise ratio CCD spectra and 
absolute visual magnitudes from the Hipparcos database.

Our primary goal is to investigate the possibility of using the Wilson–Bappu 
effect to determine accurate distances to single stars and groups.

The result of our calibration fitting of the Wilson–Bappu relationship is 

MV = 33.2 − 18.0 · logW0, 

and the determination seems free of systematic effects. The root mean square 
error of the fitting is 0.6 magnitudes. 

This error is mostly accounted for by measurement errors and intrinsic variability 
of W0, but in addition a possible dependence on the metallicity is found, which 
becomes clearly noticeable for metallicities below [Fe/H]-0.4. This detection is 
possible because in our sample [Fe/H] ranges from -1.5 to 0.4.



  

M67
The Wilson–Bappu effect can be used confidently for all metallicities not lower 
than -0.4, including the LMC.

While it does not provide accurate distances to single stars, it is a useful tool to 
determine accurate distances to clusters and aggregates, where a sufficient 
number of stars can be observed.

We apply the Wilson–Bappu effect to published data of the open cluster M67; 
the retrieved distance modulus is of 9.65 magnitude, in very good agreement 
with the best distance estimations for this cluster, based on main sequence 
fitting.



  

Podaci
• The full sample for which spectra have been collected consists of 152 stars, but the 

present study is limited to stars with relative parallax errors smaller than 10%. We 
have also excluded from the original sample known multiple systems. After this 
trimming, the final sample includes 119 stars.

• MV  −≃ 5 to MV  ≃ 9

• ESO, La Silla, Coudé Echelle Spectrometar, R=60000, S/N from 30 to 100 at the 
bottom of the line



  



  



  

Scatter
Among the possible causes of scatter, we mention:

· random effects:

    - measurement errors,

    - cyclic variation in the chromospheric activity (logW0 of about 0.05   
during such a period (Sun),

    - variability of some of the stars of the sample;

· systematic effects:

    - reddening (100/119 in Local Bubble),

    - instrumental effects (quadratic correction, negligible),

    - Lutz–Kelker effect (σπ/π<0.1),

    - hidden parameters, i.e. parameters other than W0 and MV on which         
the WBR could depend.

    -multiple systems (excluded)



  

Zaključak
● Sa najmodernijim merenjima: RMS 0.6 mag
● Nije pogodan metod za određivanje udaljenosti do usamljenih zvezda
● Pogodan za grupacije zvezda (jata, grupe zvezda, ne male 

metaličnosti)
● Greška modula rastojanja (m-M) može se smanjiti na 0.6mag/√n, gde 

je n broj zvezda
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metaličnosti)
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● Potrebno bolje razumeti fizičku pozadinu!
● Ispitati WBR za niske metaličnosti 
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