Tragaldabas-3: Modes of the
variability of the new Tragaldabas
data setheric, cosmi




Main results:

The new 6h binned Tragas data set (March 2015 — April
2017) is analysed for modes th co-vary with CR flux™=
measured by a neutron monitor, geomagnetic field and
meteorological parameters.

Correlations between the Tragas data and CR &
geomagnetic field are high

On the whole, the still existing atmospheric effect do
not exceed 5-6% of the total variability of the Tragas
data measured for different zenith angles and averaged
for all azimuthal angles



Input data sets:

e new 6h Tragas data set (March 2015 — April 2017)

e Outdoor temperature (T,,,) and pressure (p,,;)
measured at Santiago de Compostela, same time
resolution

e CaLMa Neutron monitor (CR NM) data from the NMDB
(same time resolution)

e Horizontal component of the geomagnetic field (COIH)
measured at the Coimbra Geomagnetic Observatory
(daily means)


Presenter
Presentation Notes
Note: I used sums for the phi channels only because I wanted to do it fast. For the more detailed analysis (that I’ll do later) I’ll use all the phi/theta channels separately.


~« Foreach of the six 8-angle bins, the data f_Fd_ﬁi“a'HJ Y
summed up (six Z¢ data series);
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Presenter
Presentation Notes
Note: As you see, the data series have some “base level” with a lot of values that are below of this “base level” – a “fringe”. Actually, the “fringe” exists mostly for the 1st time interval (March 2015 – June 2016)
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Presenter
Presentation Notes
Note: the “fringe”  is still here... But much smaller 
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Presenter
Presentation Notes
Note: interpolation of the gaps is needed for the PCA
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Presenter
Presentation Notes
Note: as you see, the 3rd period is actually consists of two: September – December 2016 and January – March/April 2017 


e All gaps are linearly interpolated;
e All data are smoothed same way as Tragas data




Tragas smoothed series are submit red to t|

o - 1 0 C
(PCA): six 2 series for each of the three time _- ~=

e Percentage of the total variability explained by each of the PCs:

PCH# interval 1 Interval 2 Interval 3
1 94.78% 99.87% 92.79%
2 4.68% 0.09% 5.95%
3 0.38% 0.03% 0.9%

4 0.08% 0.26%
5 0.06% 0.06%
6 0.02% 0.04%
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Presenter
Presentation Notes
Note: Here are six principal components for the tree time intervals. The difference between the left and the right Figures are in the Y-axes scales, also 2nd time interval is skipped on the right Figure.


Only PC1 and PC2 are.
— PCI9593% time intervals 1and 3;
1 ~<3
e Forthe 2" time interval the
. significant PC — PC1,;

] _ e 2" time interval was excluded from the
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Corr

PC1 an

for the 15t and the 3™ t|me mtervals were correlat

NM, COI H, T.,, and p.,, series;

NB: The 3" time interval can be also divided into two (before and after

January 1) — see Figures;

Correlation coefficients (r) for different time intervals

interval 1 Interval 3 interval 1 Interval 3
PCs vs NM PCsvs COIH
0.72 0.52
PC1 0.34 0.5
0.51 0.55 0.63 0.00
PC2 0 0 0 0
PCs vs T, PCs vs P,
0.44 0
PC1 0 0
0.68 0.18 0.00 0.38
0 0.35
PC2 0.4 0.67
0.00 0.00 0.41 0.90




»  PC1is the component of the Trag
CR flux measured by the NM;
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Presenter
Presentation Notes
Note: hereinafter PCs are in black, NM is in orange, COI H is in dark cyan, temperature is in blue and pressure is in pink
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r=0.72
Examples of >

similar features
in Tragas and NM
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2 -

- e component of the Tragas
geomantic field (COI H);
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— —

rrelation coefficients are similar

* In many cases some characteristic features in COI H and Tragas seri
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Examples ] r=0.52

of similar
features
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and COI H [/
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ext
intervals, they seem to appear from the 5|m|Iar globar*:lihere S NC

between the details of the variations of both series;
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e The: t mode of the variations of the Tragas > series explalns
variability of the input data; 2

e This is the component related to the geophysical parameters: cosmic r
geomagnetic field solar wind etc.; -

e This component show no significant/persistent co-variations with the
meteorological parameters measured at the ground level;
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shows no correlations with the COI H r'Leﬁ_ O
global trends, but these correlations don’t persist);
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pC2 shows correlates reIatlver we or the :
(March 2015 — June 2016), before the Iong break However "
interval this correlation disappears.
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ation/anti-correlation (even
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he correlation analysis is seem that the PE -
both studied intervals and on the long- and short-terms there a

(anti)correlations;
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visualization:

] previousFigure but with reversed p
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the-data var/ablllty Probably, in this case the_SIgn f0r-i:h 0
interval should be opposite (to keep the anti-correlation with the Pex}" Y
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e Thev. " mode of the variations of the Tragas 2 series explam
variability of the input data;

* Thisis the component related to the atmospheric pressure variations;

e No significant correlations with ground measured atmospheric temperéfhm as’
well as with geophysical parameters (CR, geomagnetic field) are found;



Final notes:

e |tis still possible that a temperature effect exists — it was shown that in the
previous version of the Tragas data this effect was prominent only when all
the 8 and ¢ channels are submitted to the PCA (not just 2¢ series) = further
analysis of the new Tragas data is needed,;

e 6htime resolution is OK (for the PCA and correlation analyses), but some way
to treat the “fringe” — outliers to the directions of the lower data, is needed
(the outliers to the “higher” directions are easier to treat since they are quite
rare and well identified);

e Probably, the “fringe” could be a smaller problem when ¢-channels are
considered separately.



THERE'S NO
WAY YOU'RE GOING TO
THAT PARTY!

A0 LY 7 — f;:‘_"i.
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Sorry | couldn't manage to come to the Tragas meeting this year... ®
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