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"? The origin of solar cycle fluctuations ?" or
“?Solar cycle modelling using spatiotemporal decomposition schemes ?”

Paul Charbonneau, Canada Research Chair in ?Solar Physics?, Université de Montréal

We are in the midst of another exciting era in the long history of solar physics.  Relatively new helio-seismology measurements, together with more powerful models of the sun and better mathematical and statistical tools are yielding much better descriptions and predictions of solar behaviour.   Dr. Paul Charbonneau will describe current toolsets including magneto-hydrodynamics, chaos theory and evolutionary computation, elegant simplifications of non-linear dynamical models by taking advantage of the inherent structure of the underlying physical systems, models of solar physics, and lessons that may be applicable to the modeling of other complex physical phenomena. 

We are a long way from a full understanding of the sun.  Challenging questions for todays physicists include:

· What is the primary poloidal field regeneration mechanism?

· What limits the amplitude of the solar magnetic field?

· Flux tubes versus diffuse fields

· How constraining is the sunspot butterfly diagram?

· Is meridional circulation crucial?

· Is the mean solar magnetic field really axisymmetric?

· What causes Maunder-type Grand Minima?

For those working in areas influenced by solar activity, typical questions might be:

· How reliable are the new forecasts of solar activity of ~10 and 20 years duration?

· What do the models say of the components of solar radiation and coronal mass ejections? (eg UV, IR, effects on geomagnetic field)

· What effect might “changes in state or phase” of solar activity have on mechanisms that influence terrestrial phenomena?  

· What do the changes of state imply for models that utilize solar inputs? (for example, communications satellites, electrical power grids, pandemics, climate, certain cancers)
· There is a big difference between the quality of data that is available for recent years compared to proxies that must be used over historical (last 5 to 8 ky) or geologic (last 5 Gy) timescales.  
Come and listen to Paul Charbonneau’s story of the sun, and bring your own questions!
Ample time will be provided for detailed discussions of the mathematics and physics.  This presentation will be followed by a one-hour discussion of geomagnetic, solar and galactic influences on terrestrial phenomena.
Biography:  Paul Charbonneau
(taken from http://www.chairs.gc.ca/web/chairholders/viewprofile_e.asp?id=362& plus some guess-work enhancements)
We are familiar with the sun's benefits: it makes flowers grow, lights up our lives, and warms our bodies and hearts. However, less is known about how the sun actually works its miracles. Paul Charbonneau is an internationally recognized authority in the field of solar and stellar physics. In particular, he specializes in the physical mechanisms that govern the magnetic activity of the sun, one of the major problems addressed by modern solar physics.

While astrophysics originally was based solely on observation, much of its progress today is achieved through numerical modeling. A pioneer in the field of computational physics, Professor Charbonneau developed methods and software that, when first introduced, were unrivalled in their power and flexibility. They also led to a number of scientific breakthroughs. 

Professor Charbonneau spent much of his mid-career at the National Center for Atmospheric Research (NCAR), an American institution located in Colorado that is a world-leading institute for solar physics.  ?His work at NCAR is still central to many of the ongoing modeling efforts at that NCARF.?  He was appointed Canada Research Chair in Solar Astrophysics in June 2002 at the Université de Montreal.  

Together with the other two specialized solar astrophysicists in Canada (Ken Tapping at NRC’a Herzberg Institute for Astrophysics in Penticton, and David Thomson at Queen’s University),  Dr.Charbonneau is rebuilding Canada’s capabilities in solar astrophysics.  They also seek to raise awareness of the important role that astronomy (in particular the  sun, geomagnetics and galactic rays) plays in many terrestrial phenomena.
Web References by Paul Charbonneau

· Paul Charbonneau 2000 "Rotation & Turbulence in the Solar Radiative Core"  audio & powerpoint:  http://online.itp.ucsb.edu/online/astrot_c00/charbonneau/ 

· Paul Charbonneau – Sunspots, A Brief History  http://www.space.gc.ca/asc/eng/sciences/sunspots1.asp 

· Paul Charbonneau 2005 "Dynamo Models of the Solar Cycle"  http://solarphysics.livingreviews.org/Articles/lrsp-2005-2/title.html
· Paul Charbonneau 2006 - "The origins of solar cycle fluctuations"  http://www.astro.umontreal.ca/~paulchar/hzhang/cospar06.ppt

Astronomical drivers of terrestrial phenomena

"? Title ?"

David Boteler

(some content has been taken from http://www.chairs.gc.ca/web/chairholders/viewprofile_e.asp?id=362& plus some guess-work enhancements)
I still have to compose this…  this is just a “fast first swipe”  at trying to define the intent/ and some of the content of the follow-on session.
Following several years of Appreciation for the influence of solar …
(Hadley Centre)

To a good first approximation, solar output is a constant, but even apparently minor fluctuations as low as 0.1 % are significant in relationship to many terrestrial phenomena, so it is important that models of the sun be able describe the fine structure of solar behaviour.  As discussed in the previous presentation, there have been exciting recent developments with solar modeling, and we may be on the verge of greatly improved long-range forecasts (as opposed to the highly variable short-term fluctuations of solar activity).
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