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Abstract  

On 7 January, 2014 at 18:32 GMT, the Sun unleashed a massive X1.2-class solar flare, seven 
times the size of the Earth (NASA News, 2014b). At the occasion there was a strict triple inferior 
conjunction of Jupiter, Earth and Venus with respect to the Sun. The strength of the tidal planetary 
forcing on the Sun proposed by Scafetta (2012) was at its maximum. Numerous major solar flare 
eruptions occurred when one or more tide-producing planets (Mercury, Venus, Earth, and Jupiter) 
were either nearly above the event positions or at the opposing side of the Sun (Hung, 2007). The 
finding is taken as a strong observational argument in favor of the planetary theory of solar vari-
ation introduced in 1856 by Wolf (1856), and recently discussed in the works of the Special Issue 
in PRP: Pattern in solar variability, their planetary origin and terrestrial impacts (Mörner et al., 
2013). 
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1. The solar flare event on January 7, 2014  
On 7 January 2014, the Sun unleashed a massive X1.2- class solar flare (Figure 1a) from sunspot 
active region AR1944 (peaking at 18:32GMT) that was also associated with a coronal mass ejec-
tion (CME) (NASA News, 2014a,b; Phys.org News, 2014a). X-class denotes the most intense 
flares, with this particular flare estimated to be seven times the size of Earth (Zolfagharifard, 
2014). Large solar flares send out giant bursts of light and radiation due to the release of magnetic 
energy. Coronal mass ejections send huge clouds of solar material out into space. Both phenom-
ena are known to impact Earth and are closely monitored. See NOAA’s Space Weather Prediction 
Center (http://spaceweather.gov). 

The giant solar flare of 7 January 2014 coincided with a strict rare triple inferior alignment of 
Venus, Earth and Jupiter with respect to the Sun (Figure 1b). 

Figure 1c shows that the tidal planetary index on the Sun, as proposed by Scafetta (2012), was at 
its maximum during this flare event. The result is consistent with Scafetta and Willson (2013a,b), 
who showed that during solar maxima (currently the Sun is in the maximum of sunspot cycle 24) 
solar activity can be enhanced during Earth–Jupiter inferior conjunctions (occurring once every 
∼1.09 yr) and other planetary conjunctions. Both gravitational and/or electromagnetic 
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Figure 1: Sequence of events in early January, 2014. (a) On January 7, a giant solar flare of class X1.2 
was emitted from the giant sunspot active region AR1944 (NASA News, 2014a,b). The solar flare pointed 
directly toward Earth. (b) at the same time, Venus, Earth and Jupiter lined up in a triple conjunction. (c) 
the planetary tidal index peaked during the same period as predicted in Scafetta (2012). 

 

mechanisms may be involved in explaining a planetary–solar physical coupling (e.g., Scafetta, 
2012; Scafetta and Willson, 2013a). 

During the same period the Sun’s distance from the solar system’s centre of mass (CM) was about 
0.5 SR (solar radius) and this was a local minimum (see figure 3C in Scafetta, 2014): thus, the 
Sun’s CM radial acceleration was at a maximum value (ar ≈ 0.9 km/day2). 

The planetary configuration from 31 December 2013 to 11 January 2014 was peculiarly notewor-
thy because multiple planetary conjunctions with respect to the Sun took place within a few days 
of each other between the four major tidal rising planets. These are Mercury, Venus, Earth and 
Jupiter. During planetary conjunctions spring tides and other possible electromagnetic mecha-
nisms focus on specific solar regions and their effect on the Sun could be greatly enhanced. 

Let us summarize the sequence of events. 

(a) On 31 December, 2013 there was a superior conjunction between Mercury and Jupiter: 
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the Mercury–Jupiter angular separation was ∼174.3°, the Venus–Jupiter angular separation was 
∼11.5° and the Earth–Jupiter angular separation was ∼4.9°. Significantly, late on 1 January 2014 
an enormous sunspot, labeled AR1944, was observed over the Sun’s left horizon (Phys.org News, 
2014b), and a strong M9.9 solar flare erupted from sunspot AR1936 (The Watchers, 2014). 

(b) On 5 January, 2014 there was a close inferior conjunction between Earth and Jupiter: the 
Earth–Jupiter angular separation was ∼0.11°, the Mercury–Jupiter angular separation was 
∼163.7°, the Venus–Jupiter angular separation was ∼3.7°. 

(c) On 7–8 January, 2014 there was a close inferior conjunction between Venus and Jupiter: 
the Venus–Jupiter angular separation was ∼1.5°, the Earth–Jupiter angular separation was 
∼2.0◦and the Mercury–Jupiter angular separation was ∼157.2°. 

(d) On 10–11 January 2014 there was a close inferior conjunction between Venus and Earth 
that was also briefly discussed by Scafetta (2014): the Venus–Earth angular separation was ∼1.9°. 
The angular separation of Jupiter from Saturn, Uranus and Neptune was ∼120.5°, ∼94.1° and 
~130.9°, respectively, and the CM was almost aligned with the Venus– Earth–Jupiter line (Fig. 
1). 

Interestingly, high solar flare activity was registered throughout the period between 31 December 
2013 and 11 January 2014 during Mercury, Venus, Earth and Jupiter conjunctions. 

  

2. Discussion and conclusions 

The observed phenomenon is likely not a coincidence. In fact, at least twenty-five of a list of 
thirty-eight largest known solar flares were observed to start when one or more tide-producing 
planets (Mercury, Venus, Earth, and Jupiter) were either nearly above the event positions (less 
than 10° longitude) or at the opposing side of the Sun (Hung, 2007). Hung (2007) also estimated 
that the probability for this to happen at random is 0.039%, and concluded that “the force or 
momentum balance (between the solar atmospheric pressure, the gravity field, and magnetic 
field) on plasma in the looping magnetic field lines in solar corona could be disturbed by tides, 
resulting in magnetic field reconnection, solar flares, and solar storms.” 

Although the timing of X-class solar flare events are also characterized by a stochastic nature (e.g. 
Grigolini et al., 2002) and significant flare activity can also occur at times when there are no 
planetary conjunctions, a general planetary modulation of solar activity also at short timescales is 
likely plausible according to detailed high-frequency spectral analysis results of several solar in-
dexes (e.g., Bigg, 1967; Scafetta and Willson, 2013a,b; Shirley et al., 1990; Tan and Cheng, 2013; 
Wood, 1972). 

In 1856, Wolf was the first to propose that the planets of the solar system could modulate solar 
activity. In particular, a correlation between the combined tidal index of Venus, Earth and Jupiter 
(period ∼11.07 yr) and the ∼11-year sunspot cycles has been known since the middle of the 20th 
century (Bendandi, 1931; Hung, 2007; Scafetta, 2012; Wilson, 2013). 

The observed occurrence of significant solar flare activity concomitant with multiple close con-
junctions among Mercury, Venus, Earth, and Jupiter is taken herein as a nice confirmation of the 
planetary theory of solar variation. Consequently, our result should be taken as a further step 
towards a new scientific paradigm stressing a physical coupling between the planet movement 
and the Sun (Mörner et al., 2013). Both gravitational and/or electromagnetic mechanisms may be 
involved in explaining this phenomenon. 

The interaction between planetary beats and changes in solar activity has recently been addressed 
in a multi-authored volume (Mörner et al., 2013). In particular: Scafetta (2014) presented a gen-
eral review of the scientific hypotheses about the complex planetary synchronization structure of 
the solar system since the seminal works of Copernicus and Kepler; Wilson (2013) presented a 
Venus–Earth– Jupiter spin–orbit coupling theory; Salvador (2013) used this model as a base for 
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a mathematical model of the variations of the sunspot cycle over the past millennium. 

In light of the present finding and of the referenced scientific literature, we agree with Charbon-
neau (2013) that the planetary hypothesis of solar variation needs to be reconsidered and properly 
developed. 
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