
¥ cyclocode manual 

1 

CYCLOCODE PQ PQ PQ 
Period Searching & Lightcurve Fitting Program; Ver. 3.6 
B. Dermawan  
 
This program consists of two parts, which can be employed separately or simultaneously, 
depends on user's choice. User inputs some parameters when employing this program. Part 1 
evaluates a period of lightcurve data using the PDM and/or the Spectral Analysis methods. The 
period is calculated in unit day (frequency of 1/day). Part 2 develops appropriate fitting 
curve(s) of the lightcurve. Base-level of a fitting curve can be both at about the mean level of 
the magnitude data and at zero magnitude by shifting of delta magnitude. The fitting 
curve/data for the latter is called ”normalized” magnitude (normag).  
This document does not explain how to compile and run this program. It is assumed that user 
has known them. 
 
The input file (*.???) must have 3 columns and time-increasing sorted:  
    Column 1: Time in (Modified) Julian Day (MJD/JD), or its fraction, relative to epoch; 
    Column 2: Magnitude or relative magnitude; 
    Column 3: Error of magnitude (or relative magnitude). 
The output files: Part 1: *.pdm: PDM-based period result; 
                          *.spc: Spectral Analysis-based period result. 
                  Part 2: *.pha: Rotational-phased data; 
                          *.roc: Rotational-phased fitting curve; 
                          *.fuc: Time-span fitting (continuous) curve; 
                          *.fud: Time-span fitting data points at the same 'Time' data. 
 
Separate codes of the period searching and the lightcurve fitting have been previously 
distributed. This code is open, freely improved and distributed [Ð].  
 
DESCRIPTIONS 

This program is interactive. When it is employed, user inputs some parameters needed for 
calculations. At the first stage, user selects one of the three tasks of evaluation. 
 
 
 
 
 
If you want to perform periodogram, type 1; or developing synthetic lightcurve, type 2; or 
employing them simultaneously, type 3. If you type another key, e.g. the Enter key, the 
program automatically selects 3. 
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If you type 1 as in the example, you are entering the Part 1 of this program. 
 
 
 
 
 
 
 
Type a filename (3-digit extension: <filename>.???) consisting of three columns. 

 
The first column is JD/MJD (or its fraction), the second one 
is magnitude, and the third is mag. error. The space between 
columns can be Space or Tab. 
User must prepare such as input file before running the 
program. 

 
 
The program then inspects number of data. 
 
Part 1 provides two methods, the PDM and the Spectral Analysis. User can choose one of them 
or both by typing the selection number. Otherwise, by default the program selects 2, or simply 
type the Enter key. 
 
Suppose you select both methods (3), the program will calculate a period based on both 
methods. 
 
 
 
 
 
 
 
 
 
 
 
 
The range of trial periods in PDM is set from ~1.5 min to 10 days, with suitable period steps. 
The display shows a period and theta statistics, while the result is stored in file *.pdm. The 
minimum of theta statistics means the most likely period.  
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*.pdm *.spc 
 
 
 
 
 
 
 
 
For Spectral Analysis, user freely inputs values of ofac and hifac. ofac is an oversampling 
factor suggested being ≥4, while hifac is a high frequency factor. They are related as np = 
ofac*hifac*n/2, where np is number of frequency and n is number of data. User also chooses 
whether the lightcurve is a single- or double-peak (by default is a double-peak). The display 
shows a period and its significance level. The maximum value of significance level means the 
most likely period if sig. level >99 %. The result is stored in file *.spc. 
 
This is the end of Part 1. If you have selected this task at the first stage, the evaluation has 
been completed. 
 
Now, suppose at the first stage you want to develop the synthetic lightcurve (2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Type the input filename (see the previous description), and let the program inspects number of 
data. Now you are entering to the Part 2 of this program. 
 
Type a period you have known regarding to the data. This period can be for a single- or 
double-peak lightcurve, as you like, but must in unit day. User will be asked about a range of 
Fourier-harmonics’ order (i.e. lower and upper) for the Least-square fitting evaluation(s). 

Minimum value 

Maximum value

Single-peak 

Freq.   Period  Theta stat. Freq.   Period   Power  Sig. level 
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The display shows a table listing a base level of a synthetic lightcurve and its χ2 for every 
order of Fourier-harmonics. Although generally, the minimum of χ2 means the finer fitting 
curve, unlikely detail structures will appear parallel to increasing the harmonics’ order. So, an 
“appropriate” fitting curve seems to be good to represent the lightcurve. All of the results are 
stored in files *.pha, *.roc, *.fuc, and *.fud, whose properties have been described in the 
beginning of this document. 
 

*.pha 
 
 
 
 

Phase ≡ JD folded by the period. normag = mag – delta mag.. delta mag. plays as a 
shifting magnitude to zero base-level or the base-level towards the original data. 

 
*.roc 

 
 
 
 

Phase ≡ 80 equal-spaced intervals from 0 to 1. Fitting curve can be drawn both 
based on derived mag or normag. 

 

*.fuc 
 
 
 
 

JD and Phase are calculated continuously along the time-span (one period has 80 
equal-spaced interval) to fill gap (if any), and with the time-span offset of 
mperiod/4. Fitting curve can be drawn both based on derived mag or normag. 

 
*.fud 

 
 
 
 

JD and Phase are the original data. Derived mag and normag are calculated at the 
same JD. 

 
This is the end of Part 2 and the evaluation has been completed.

delta mag. or base level order Phase-increasing sorted (original data) 

delta mag. or base level order 

order delta mag. or base level JD-increasing sorted 

order delta mag. or base level JD-increasing sorted 
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Now, the following is a description when user selects both parts (3) at the first stage, and the 
input file contains combined daily data. Previously, it is highly suggested that user find the 
daily base-level of magnitude data by employing this program separately for daily data, and 
then combine the obtained daily normag (the best if refer to the same harmonic order). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At the first stage, as usual, you will be asked to select an evaluation task, and type the input 
filename. After the program recognizes number of data and the time-span is more than one 
day, you need to confirm whether or not the base-level of the data is (about) zero. Actually 
the program will run regardless the base-level. However, header of the output files revealed in 
Part 2 will be different, i.e. normag becomes mag’ if the data has zero base-level. Shifting 
magnitude is not needed if the base-level is zero. But, the base-level for the combined data is 
not exactly zero after completing Part 2 (see the above display table at the column Base).  
 
Period revealed by the PDM and the Spectral Analysis can be different, even you select a 
single- or double-peak lightcurve. Hence, user must choose which period will be used for 
developing synthetic lightcurve(s). Preferring the Spectral Analysis than the PDM is highly 
recommended. Refer to the previous explanations for the output files. 

Enter 

Enter 

Enter 
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Sample plots: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enjoy your cyclic… PQ PQ PQ 
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