
G. Bhatta et al.: The 72-h WEBT microvariability observation of blazar S5 0716+714 in 2009

Fig. 1. Raw light curve of S5 0716+714 obtained by the compilation of some of the high quality data by major contributors. The light curves
contributed from each observatory is plotted together with different symbols indentifying the observatory according to the codes given in Table 1.

Fig. 2. Flux curve of 0716+714 smoothed using the algorithm discussed
in the text.

Figure 2 shows the complete smoothed flux curve. Smoothing
kept the major trends of light curve intact, while cutting out some
of the high frequency noise in the data. The total length of the
light curve was 78.88 h.

We analyzed individual segments of the flux curve to de-
termine the maximum climb and decline rates. Twelve individ-
ual rapid excursions were noted in the flux curve and we fit a
line to each of those segments to determine the maximum climb
rates and decline rates, concentrating on segments which had a
large number of data points. The fastest rate was an increase
of 0.089 mag per hour over a range of 0.15 mag. The correlation
coefficient for that fit was r2 = 0.997 and it contained 99 data
points. Table 2 lists the slopes and correlation coefficients for
each of the segments we examined. Column 1 is the segment
index, Col. 2 the start and finish time of the segment in hours,
and Col. 3 the slope in magnitudes per hour. We calculated the

correlation coefficient for each fit and listed them in Col. 4 along
with the number of points in Col. 5. Column 6 gives the prob-
ability that a random sample would show such a large corre-
lation coefficient. The final column denotes whether the slope
is a rise or a decline in magnitude. The average decline rate
was 0.042 mag/h (standard deviation of 0.022) while the average
rise rate was 0.043 with a standard deviation of 0.028. Thus over-
all, the rise and decline rates are similar in this segment of light
curve. Although the rates are different, the fact that the slopes
for the rise and decline are the same agree with the results found
by Villata et al. (2000) and Montagni et al. (2006).

3. Time series analysis

3.1. Fourier transform analysis

We performed Fourier transform analysis on the entire smoothed
light curve by removing the linear trend of slope −2.5 ×
10−5 mJy/h and using a discrete Fourier transform (DFT) algo-
rithm (Deeming 1975). The results of this analysis are shown in
Fig. 3 and Table 3. The DFT results yielded some of the large
features at periods of 40.00, 21.05 and 13.19 hours which corre-
spond to the first, second and fourth peaks respectively in Fig. 3.
Some of the periods which are well above the noise level are
listed in Col. 4 of Table 3. The corresponding time-scales in the
rest frame in Col. 5 were calculated using

∆trest =
D

1 + z
∆tobs, (1)

where D = 1/Γ (1 − β cos θ) is Doppler factor with βc bulk speed
and Γ bulk Lorentz factor. θ is the orientation of the jet axis with
respect to the line of sight and z is the red-shift of the object.
Using the values Γ = 17 , θ = 2.6◦ and z = 0.3, a Doppler factor
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