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1. The aim of the observation of variable Stars 
 
  A. To get a light curve or a part of them  (mostly) 
  B. Separation of one value – time of maximum or minimum  (mostly) 
  C. Comparison with other values   O – C – Curve (mostly) 
 

A light curve is more  
then a minimum or a maximum. 

Publications              Max, Min        e.g.      BAVM              GEOS 
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2. Some imperfections and problems 

Eclipsing binaries – minimum: 
SV Cam   EA/DW/RS 
KL Aur     EA 
 
Where's minimum? 

RRC stars – maximum: 
SX Uma   RRC 
 
Where's maximum? 
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Real 
Maximum 

„Global maximum“ 
Is that a 
maximum? 

An often used 
procedure: 

Loss of 
information. 



A point of interest – moving humps 

An example: moving humps 

We see more detail when we measure local maxima. 



3. Effect of O-C-Diagram in case of Blazhko-effct 
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Effect of O-C-Diagram in case of Blazhko-effect 
Long timescale 

O-C 
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Blazhko-effect 

In high frequency technology 
we would speak of a  
phase modulation or frequency-Modulation. 



O-C-diagram 
observation 

Time  

Example for using local maxima: 
Searching Blazhko-Period 

O-C 
test-frequency, 
test-amplidude 
and 
test-phase 

Result of the subtraction  
when the test frequency, amplitude  
and test phase  
matches the Blazhko  
frequency, amplitude and phase. 
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Result: Blazhko-Period/Frequency, Amplitude(max. phase-shift, Phase(Epoch) 



Data from GEOS 



First Example: Search of Blazhko-Period 2009 – 2016 
                                  AR Her  RRAB/BL  

Minimum of deviation 
in O-C-Diagram 

Time range 
      for 
calculation 

Mostly photometric 
maxima 



Search of Blazhko-Period 1925 - 1940  

Time range 
       for 
calculation 

Visual 
maxima 



 
Detection of maxima, minima, humps and hidden humps 

Four Steps: 
 
1. Fourier-Approximation of light curve 
    Finding a curve with minimum square error 
 
2. Differentiation of the light curve:    1. derivatives, increase rate 
 
3. One more time:                              2. derivatives, curvature 
 
4. Determination of zeroes 
 
 
 
Software: StarCurve  

4. How can we determine outstanding points? 







Gradient descent method for finding Fourier 
coefficients 



2. Derivative 
(„curvature“, concavity) 

1. Derivative 
(increase rate) 



More details in the maximum range 

1. Derivative 
(increase rate) 

2. Derivative 
(„curvature“, concavity) 



RZ Cep     two maxima in detail 

Fourier 
Approximation 

1. Derivative 
(increase rate) 2. Derivative 

(„curvature“) 



Detection of a hump 

1. Derivative 
(increase rate) 

2. Derivative 
(„curvature“) 



Detection of a hump 

Hidden 
hump 

Hidden 
hump? 

Max 



Detection of a hump 

Hidden 
hump 



Hidden 
hump 

Detection of a hump 



5. Suggestion 
 
More effects become visible if we extract more significant data from a light curve. 

Suggestion: 
1. determination and storage of all maxima and minima 
2. determination and storage of all hidden humps 
3. determination and storage of all outstanding/critical points in the light curve,  
also inflection points (no curvature),  
points of maximum curvature. 
4. determination of Blazhko period, amplitude and phase(epoch) 
 
Outstanding/critical points represent the curve. 
This is an illustrative type of data compression. 
 
Alternative: Fourier spectrum  (like in Kepler data analysis) 

The BAV has decided  
to determine and store all maxima/minima  
for pulsating stars. 
highest maximum   = max 
another maximum = max2 
minimum   = min 



Outstanding/critical Points represent the curve Extremum (max/min) 
Max curvature 
(hump) 
Inflection points 
 



Outstanding/critical Points Extremum (max/min) 
Max curvature 
(hump) 
Inflection points 
 



Outstanding/critical Points 



Many thanks for your attention. 


