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γ Cas



Father Pietro Angelo Secchi 
Jesuit, physicist and astronomer

As head of the Vatican 
Observatory, he explored spectra 
of numerous stars from 1867 and 

became a pioneer of spectral 
analysis
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Example spectra of B stars of the main sequence with the Balmer lines 
Hε (3970), Hδ (4101), Hγ (4341) und Hβ (4861)

Emission in Hβ turns these B stars into Be stars

aus: Steele et al. (1999)
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Vrot = 0 Vrot > Vrot ~ 500 km/s

Deformation in the equatorial plane with increasing
rotational velocity & centrifugal force

Circumstellar disk of gas in the equatorial plane as a result
of high rotational speed & centrifugal force
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Artistic presentation of the binary star system γ Cas with a 
neutron star (?) as companion on a circular orbit

Parameter of γ Cas

Spectraltyp B0.5 IVe
Effectiv temperatur 30000 K                                                  
Mass 16 SM                                                        
Radius 10 SR                                                         
V sin i 230 km/s
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Schematic representation of the inclined circumstellar disk.
ε is the angle of inclination of 45 ° of the disk with respect to the

equatorial plane of the star. Ω is the line of nodes. S indicates the
stellar axis of rotation and D the axis of rotation of the disk
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Today's model idea of γ Cas

γ Cas at different Wavelength

Kepler 
Rotation

T(r) ∞ r -0.5
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Hα raw spectrum of γ Cas

Spectrograph LHIRES III; Telescope C14;  CCD-Camera NOVA 402Me

Hα Emission 6563 Ǻ
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Absorption lines of the atm. water vapour (tellurics)



Hα Spektrum des Be-Sterns γ Cas
Spektrograph LHIRES III / Teleskop C14

Absorption lines of the tellurics
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Long-term monitoring of the Hα emission line strength
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Relationship between the Hα emission strength (EW)
and visual brightness Vmag of the star
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Phase
Periode = 203.561 d 

(± 0.205)
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Monitoring Hα Radial Velocity

Periode = 203.561 d
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Disturbance of the sinusoidal progress
around 7200 to 7250
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Enlargement of the Disturbance around 7200 to 7250



Heutige Modellvorstellung von γ Cas

γ Cas bei verschiedenen Wellenlängen

Kepler 
Rotation

T(r) ∞ r -0.5
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Harmanec et al. 
A&A, 364
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rotationally broadened
photospheric Absorption

Spectrum of the He I 6678 double peak emission at  γ Cas
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V/R = 1.0020

V/R = 1.0029

linear Interpolation

Photospheric
Rotational Profil
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V/R Monitoring of  HeI 6678 double peak emission
since 08/2009 until now
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Period analysis of the V/R ratio of the HeI 6678 emission

Phasen-
Diagramm
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Scargle Periodogram

Period [d]: 465 (±3.84)                                        
Amplitude: 0.00492 (±4.3x10-4)                                       
T0 [JD] : 2454855 (±14.7d)                                        
RMS: 0.00205



The enormous change of radial velocity within the
H2000 time section (Fig. 1) leads to the question of the
responsible causes

A comparison to the Hα-EW of the same time section
seems to be therefore of interest. Fig. 2 shows for this
time section an EW decrease of ~ 45% from the
original 40-45Å to ~ 25 Å.

The Hα EW is an indicator of the total mass of the gas 
disc around the primary star, which rotates
counterclockwise together with the photosphere-near
Helium ring (HeI 6678) around the primary.

3. Kepler´s law:    M1 * a1 = M2 * a2

Mass loss of the disk of the half of its original mass in 
this binary system, with the masses M1 for the 
companion and M2 for the primary plus disk would 
mean that also the distance a2 of the primary plus disk 
to the common center of gravity, has to change.

That´s why a change of the velocity vector has to 
expect. Exactly this is to see in H2000 measurements 
until to the maximum.

From ~ JD 2451800 however, a different relationship
would apply. From this point, the EW shows a steady 
increase which corresponds to a growth of the disc.

However, since the disk is fed by mass loss of the 
primary star with otherwise constant mass M2, this 
process has no consequences of the change of the 
distance a2 to the common center of gravity and of the 
(radial) velocity vector.

Long-term HeI 6678 Radial Velocity
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Fig. 2

Fig. 1Harmanec 2000

Harmanec 2000



…ready for
observation?


