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BASIC 

PARAMETERS

HOW TO DETERMINE/HOW 
WORKS…

• Effective Temperature (Teff)

• Gravity (logg)

• “Rotation” (Vsini)

• Velocities – micro/macroturbulence velocity (Vmic, Vmac)

• Abundances – do not considered as fundamental 
parameters
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DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

• photometry

• spectrophotometry

• hydrogen lines

• line spectroscopy

• tips and tricks

DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

photometry
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DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

photometry

Broad band system:

- easy to acquire

- quite inaccurate

Medium/Narrow band:

- more accurate (can also find 

peculiarities; e.g. ∆a 

photometry)

- not for many objects.

DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

photometry
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DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

photometry

Some important remarks:

• in photometry the reddening is of very important, since the 
parameters are derived using the total flux; in spectroscopy it is 

not necessary since we normalise the flux

• uncertainties: broad band ~ 10%

narrow band ~ < 5%

• the photometric parameters do not necessary coincide with 

the spectroscopic parameters; in spectroscopy we derive the 

parameters that are more suitable for abundance analysis.

DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

spectrophotometry

Redistribution of the 

energy from infrared to 

ultraviolet with increasing 

of the temperature

The “pendence” of the 

energy distribution in the 

visible is increasing with 

the temperature
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DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

spectrophotometry

Photometry in very narrow bands 

calibrated on a big (hopefully) 

sample of reference star

Teff is too high!

DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

hydrogen lines

Red: 8000 K

Orange: 10000 K
NORMALISATION!

H beta

Very useful 

also for error 

determination
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DETERMINATION OF THE 
EFFECTIVE TEMPERATURE

line spectroscopy

DETERMINATION OF THE 
GRAVITY (log G)

• photometry (see the part on the effective temperature)

• spectrophotometry

• hydrogen lines + but not only

• line spectroscopy

• tips and tricks
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DETERMINATION OF THE 
GRAVITY

spectrophotometry

The Balmer jump is increasing or 

decreasing with logg variations –

the direction depends upon the 

temperature

DETERMINATION OF THE 
GRAVITY
hydrogen linesH beta

Red: logg 3.5

Orange: logg 4.5
NORMALISATION!!
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DETERMINATION OF THE 
GRAVITY

Mg lines for cold stars

Valid only for cool stars – Teff < 7000 K

Logg = 3.5 (red) 4.5 (orange)

DETERMINATION OF THE 
GRAVITY
line spectroscopy

Abn(Fe2-Fe1) � logg   from the Saha equation
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STELLAR ROTATION
Vsini

Vsini = 0 – 10 – 100 Km/s

!! Equivalenth widths are not changing with Vsini � it’s possible 

to use equivalenth widths without knowing the Vsini a priori!!

VELOCITY FIELDS
Vmic

Vmic = 0 – 2 – 4 Km/s

!!Equivalenth widths are heavily changing with Vmic!! � it’s 

possible to use equivalenth widths to derive the correct Vmic
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VELOCITY FIELDS
Vmic – line spectroscopy

Black & green: 

Vmic 1 Km/s

Red & blue: 

Vmic 4 Km/s

!!Vmic could be depth dependent!!

VELOCITY FIELDS
Vmac

Vmac = 0 – 2 – 5 – 10  Km/s

Often Oxigen lines @ about 7770 A – deep and sensitive, but…

Vmac broadening very similar to Vsini broadening!!!
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VELOCITY FIELDS
Vmac

Vmac broadening very similar to Vsini broadening!!!

With high resolution and very high signal to noise it is possible to 

distinguish between them

ABUNDANCES

Fe abundance: -6.00, -5.00, -4.00, -3.00, -2.00
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ABUNDANCES

ABUNDANCES
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ABUNDANCES

ABUNDANCES
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ABUNDANCES

There are different notations for the abundances: 

• H12 – in this notation the H abundance is 12 dex

• N/H

• N/Ntot

Example:

Fe abundance for 

the Sun

H12 � 7.45

N/H � -4.59

N/Ntot � -4.55

N/Ntot = H12-12

Log(N/Ntot)=log(N/H)-12-d

d=log ( 1 + Sum_i[log(Ni/H)-12] )

d is mostly influenced by He 

(most abundant after H) and for 

the usual He abundance d=0.036 

ABUNDANCES

Normalisation to the Sun abundances

The two most common “versions” of the solar abundances:

Grevesse, N, Sauval, A.J. 1998  � abundances in LTE

Asplund, M., Grevesse, N., Sauval, A.J. 2005 � abundances in 

NLTE

The abundances from Asplund differ mainly in C,N and O where 

the NLTE effects are more important.

Always know which are the Sun abundances used for the 

normalisetion.
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