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Figure 2 Plots of nucleation rate against negative ion concentration.
Nucleation rates as a function of negative ion concentration at 292 K and
[H,S0,] = 4.5 % 10%°cm ™ * (purple line), and at 278 K and

[H,50,] = 1.5 X 10°cm ™ * (green line). Triangles, ], filled circles, J,.; open
circles, J,,. All measurements were made at 38% relative humidity and 35 p.p.
NH,;. Neutral nucleation rates, [, were effectively measured at zero ion pair
concentration (ion or charged-cluster lifetime <1 s). The curves are fits of the
form J = j, + k[ion " |*, where j,, k and p are free parameters. The error bars
indicate only the point-to-point 1o errors; the nucleation rates and ion
concentrations each have estimated overall scale uncertainties of =30%




Moreover, the number density of CCNs can clearly have an effect on different cloud properties. This can be
readily seen by googling "Ship Tracks" where more CCNs (in the form of exhaust particles) serve as extra CCNs
(you can also read about it here). It should be stressed that although the results are extremely impressive (it is
a hard measurement because of the very precise control over the conditions which it requires), they are not
new, just a formidable improvement. This implies that anyone who chose to ignore all the evidence linking solar
activity, through cosmic ray flux modulation, to climate change, and the evidence demonstrating that the link can
be naturally explained as ion induced nucleation, will continue to do so now. For example, you will hear the Real
Climate guys downplaying it as much as possible.

Ok, so what do these results imply?

The first point was essentially pointed above. The results unequivocally demonstrate that atmospheric ionization
can very easily affect the formation of condensation nuclei (CNs). Since many regions of earth are devoid of
natural sources for CCNs (e.g. dust), the CCNs have to grow from the smaller CNs, hence, the CCN density will
naturally be affected by the ionization, and therefore, the cosmic ray flux. This implies that ion induced
nucleation is the most natural explanation linking between observed cosmic ray flux variations and climate. It
has both empirical and beautiful experimental results to support it.

Second, given that the cosmic ray flux climate link can naturally be explained, the often heard "no proven
mechanism and therefore it should be dismissed" argument should be tucked safely away. In fact, given the
laboratory evidence, it should have been considered strange if there were no empirical CRF/climate links!

Last, given that the CRF/climate link is alive and kicking, it naturally explains the large solar/climate links. As a
consequence, anyone trying to understand past (and future) climate change must consider the whole effect that
the sun has on climate, not just the relatively small variations in the total irradiance (which is the only solar
influence most modelers consider). This in turn implies (and I will write about it in the near future), that some of
the 20th century warming should be attributed to the sun, and that the climate sensitivity is on the low side
(around 1 deg increase per CO2 doubling).

Oh, and of course kudos to Jasper Kirkby and friends!

Bonus (comment by L.M.)

You may also watch a 30-minute lecture on cosmoclimatology by Prof Nir Shaviv he gave in Berlin in December
2010.
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