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Further evidences of the 9.5Kyr-solar-activity recurrent-pattern detected 
By Jorge Sánchez-Sesma
ABSTRACT
In this supplementary information (SI) and based on independent data, we verify the existence of a multi-millennia solar recurrent pattern detected by Sánchez-Sesma (2016a). It is based on data previously published on atmospheric 14C from the Cariaco basin sediments accumulated over the last 60,000 years (Hughen, 2004). 
Although we have provided [in Appendixes A and B of Sánchez-Sesma (2016a)] further verification, testing and analysis of solar recurrent patterns since geological eras, and their potential gravitational forcing, in this supplementary information, motivated by reviewers 1 and 2, we present additional evidences of: a) the existence of multi-millennial (~9500-yr) scale solar oscillations, and b) their recurrences. These verified solar recurrent oscillations have also provided additional support not only for the consequent multi-millennial-scale experimental forecast, suggesting a solar decreasing trend toward Grand (Super) Minimum conditions for the upcoming period, 2050-2250 AD (3750-4450 AD), but also for the terrestrial responses analyzed by Sánchez-Sesma (2016b).

“We have shown that both 14C- and 10Be-based records are consistent with each other over a wide range of timescales and time intervals. They form a robust basis for quantitative reconstructions of solar activity variations in the past…”

                           On the common solar signal in different cosmogenic isotope data sets (Usoskin et al., 2009)
INTRODUCTION
As Usoskin et al. (2009) have pointed out: “Radiocarbon 14C is oxidized to CO2 and therefore takes part, in gaseous form, in the global carbon cycle and can be eventually stored in a tree where the year of its deposition can be determined via dendrochronology. The carbon cycle has a complicated frequency-dependent response to the variations of 14C production. Radiocarbon is assumed to be globally mixed in the atmosphere before being trapped by a living tree, and the most important parameter for the 14C concentration in the system is the pace of ocean ventilation.” 
Trees and ocean sediments constitute accumulation spaces of the 14C as proxy indexes of the global carbon cycle. For instance, thanks to ODP and GISP2 project results, through the 14C multi-millennial well dated records from Caribbean, 14C variations have been reconstructed over the last 60,000 years (Hughen, 2004). 
In this SI, based on this kind of reconstructed record, we can verify our recently detected solar recurrent pattern of 9.5 Kyr (Sánchez-Sesma, 2016a).
DATA
A series of 14C measurements in Ocean Drilling Program cores from the tropical Cariaco Basin, which have been correlated to the annual-layer counted chronology for the Greenland Ice Sheet Project 2 (GISP2) ice core, provides a high-resolution calibration of the radiocarbon time scale back to 50,000 years before the present (Hughen, 2004). Independent radiometric dating of events correlated to GISP2 suggests that the calibration is accurate (Hughen, 2004). 
It must be mentioned that the Cariaco Basin is an anoxic marine basin off the coast of Venezuela, separated from the open Caribbean Sea by shallow sills, and it possesses sediments used for continuous, high-resolution AMS14C dating of high concentrations of planktonic foraminifera and  employed in the construction of the calibration curves IntCal98 and IntCal04 (Hughen et al. 1998a; Hughen et al. 1998b). 

The reconstructed 14C record and its polynomial trend are displayed in Fig. SI-1-1.

RESULTS

The TSI record accepting 9.5 Kyr recurrent pattern was compared with the reconstructed and detrended 14C record after its linear transformation adjustment. The detected recurrence supports the applied lead of 9.5, 19 and 28.5 Kyr in the TSI record. The resulting comparison over 24 Kyr (from 35 to 12 Kyr BP) is displayed in Fig. SI-1-2. 

PRELIMINARY CONCLUSIONS

Our comparison confirms the existence of recurrence in the TSI. Its important and consequent terrestrial recurrent influences have been demonstrated in the main part of this paper and all its appendices. 
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Figure SI-1-1. A series of 14C measurements in Ocean Drilling Program cores from the tropical Cariaco Basin [Hughen et al., 2004]. A polynomial trend is displayed.
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Figure SI-1-2. Comparison of TSI reconstructed and modelled records over 23 Kyr. The TSI reconstructed record was leaded in 9.5, 19 and 28.5 Kyr. The TSI modelled record is based on the detrended 14C values shown in Fig. SI-1-1. 
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