


TSI composite as a basis

| will not discuss the different TSI composites, | use the PMOD composite, which is the
&9 one with a corrected cycle 21. These corrections are based on internally consistent

degradation corrections for HF and ACRIM-I and have nothing to do with an adjustmen
model. Moreover it is extended back to 1976 with a proxy model (see later). The VIRG
are the new version 6.4, which shows a somewhat smaller decrease towards the rece
minimum and the difference between the last two minima is still 24% of the cycle am
(version 6.2 showed 29%).
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VIRGO We want reconstruct back to 1900
B so we need the time of Minima for
B8 this period 1: 1879-1913
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‘VIRGO We want reconstruct back to 1900
| i} so we need the time of Minima for

y this period 2: 1923-1964
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VIRGO We want reconstruct back to 1900
B so we need the time of Minima for
/ this period 3: 1976-2008
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How Is a proxy model
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How Is a proxy model
constructed ? 2 of 3
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j Calibrate the model against T
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RS How can we extend the mode
E back to 1900 ? 1 of 4
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&\ How can we extend the model
' back to 1900 ? 2 of 4

= The left panel shows the correlation between CaK and F10.7 ov
solar cycles

= The middle panel shows the correlation between Mgll index an
F10.7 over 3 solar cycles

= The right panel shows the translation of the CaK to Mgll whic
almost linear.
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A How can we extend the model
bac:k to 1900 ? 3 of 4

This is a reconstruction of B back to 1870 from different analysis of the aa index a
other parameters by different authors together with the satellite data from OMNI-2
the sixties.

* With the determined times of minima a smoothed curve through the minima is pr
and it is interesting that most values are before the minima of Bg . The recent mi
was also reached in 1900.
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How can we extend the mode
back to 1900 ? 4 of 4
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A Using the calibration during th
P last three cycles.... 1 of 2
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A Using the calibration during th
P last three cycles.... 2 of 2

The result of the model compared to TSI during the last 3 cycles shows agai
the possible amplitude problem with cycle 21. We probably need to review
overlap of the reconstructed and measured Mgll index.
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| ._,V'RGO Let us try to reproduce the
e components of the proxy moc
’ with SSN. 1 of 5
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gl Let us try to reproduce the
| | components of the proxy model
with SSN. 2 of 5

he different correlations between the square root of SSN and long-term Mgll (left panel), the short-term
iddle panel) and PSI (right panel) are quite different from cycle to cycle.

polynomial fit is always possible, but in all three correlations e.g. cycle 19 sticks out as slowly varyin
values and cycle 15 as more rapidly increasing. Maybe we need to do it cycle-by-cycle.

the short-term Mgll and PSI a steep increase is observed which obviously cannot be described

nt fits and explains the bad representation of these components in the result.
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V|RGo Let us try to reproduce the
3 components of the proxy mod
/ with SSN. 3 of 5
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, Let us try to reproduce the
)l components of the proxy mode
with SSN. 4 of 5

The reconstruction of daily values from the SSN as done by overall fitting d
not seem to work properly. Both the short-term Mgll and PSI are not well
represented. This is due to the strong increase of the model components
increasing SSN which is not properly fitted. We need to find a better way
represent the components.

3 f— ; —— Measured data

- Daily Values ——— Original reconstruction

- —— 55N reconstruction
o~ = '
£ ZE
= =
To) =
O 1 |
M [ i fl | |
A o : j
FooE | i

- | n

_‘[IE ||| I:||||| il i M I al gl 4 1 i i (Rl a4 5 3y ||l|‘ T |.l|||||| |I||| i | M
1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
Year



V|RGo Let us try to reproduce the
i 2 components of the proxy mode
¥ with SSN. 5 of 5

It works somewhat better for the reproduction of 81-day run
means. However, the amplitude is smaller due to again the
Improper treatment of relatively high daily values of the sh
term facular and the sunspot influence. As already menti
the reproduction of the last three cycles is not very goo
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oy Conclusions

T The proxy model calibrated during the last three
cycles works pretty good and explains 84% of the
variance of TSI during this period.

For the period back to 1915 we have PSI, CaK &
open solar field. With the CakK translated into a |
Index we can extend the model with the calibrs
during the last three cycles back to 1915. T

still some problems with e.g. the amplitude

21 or the minimum in 1920 which needs
Improvement.

lal to reconstruct the thre
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