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This is extremely interesting and enlightening to read!  It’s fun to deal with the concepts as well.  I have a huge amount of homework to do if I want to really get a feel for many of the derivations.

Warning:  I have no background or expertise in any of the parts of this paper.  So my comments and suggestions should not be taken too seriously – but perhaps are of some use as an example of a "naïve reader" in order to make the material more accessible to a broader audience (although that should not compromise the quality of a paper, and should not be a primary objective).  I only hope that the occasional comment may be of use. 

Also – I’m very short of time, with a major conference coming up in a week and a half, and I haven’t prepared my presentation yet!  (too busy with conference preparations)…

"Larger" questions/ suggestions 

Much speculative questioning here…  I think there are too many suggestions too, maybe for the next book you write.

Geomagnetics

Chapter VI on geomagnetics and atmospheric effects covers a lot and is essential to the overall book.  However, it does not describe the short, mid, and long term history of the geo-only magnetic field (?p131 for some comments?), and it doesn't describe the helio-geo-magentic interactions.  Instead, it seems to me that the COMBINED geo (internal) and helio-magnetospheres are typically treated as one entity.  But given recent discussions of a 10% change in the Earth's internal magnetic field over ~100 years earth, and the occurrence of "magnetic jerks" on even shorter time scales, it seems to me that the internal magnetic field's history should also be addressed in some detail. (a 10,000 year history is shown in Figure ???, p???).

100 ky climate cycle ->  Milankovic versus Galactic Rays vesus Interstellar methane etc

This is a fairly "exciting" hypothesis, and perhaps should be stated and profiled more clearly (more than just a rhetorical question).  I think it’s far too easy for the reader to gloss over and miss the significance.  (there is another paper referring to the shortcomings of the Milankovic 100 ky period – they proposed interstellar methane etc or something).

"Capitulation" to theory of GHG as THE climate driver

At times in the book it seems to me you are too quick to accept a dominant role for CO2 (or at least a perception of that role).  But if the data and solid analysis suggest otherwise, why not simply make that hypothesis?  This reminds me of the question:

What would the temperature be of 50 & 100 times current [CO2]?  (?Linsays? of MIT calculation).  His answer – not terribly different, as much of the effect has already occurred!  (logarithmic decline in marginal effects or something like that).

[CO2] – Is [CO2] naturally a function of temperature & biological evolution, with hiccups from geology?

I feel that there is a real need to clearly re-assess what the natural drivers are of [CO2] over the range of timescales, and what is missing from models such as Geocarb (i.e what explains geological data best).  My gut feel (from Geocarb and very basic, simplified biology illustrations) is that the role of step changes in the evolution of photosynthesis and plant physiology does much more in setting the equilibrium point (driven primarily by temperature) than suspected (angiosperm/ gymnosperm, C3/C4 plants.  

But whether its mainly temperature, or a temperature-photosynthesis combination plus other factors, it seems that GCR will be important.

More recently – how much of the rising [CO2] is anthropogenic, how much is natural?  At first glance when looking at popular graphs (most notably the hockey stick), it seems clear that something very different has happened since industrialization and we have drive CO2 higher.  But is that really the case?  The CO2 data seems to come from glaciers, but ice core data is corrected for back diffusion of gases for periods varying from ?300 to 3000 years?.   In others words, people are comparing today’s annual data with what might be a 3000 year average!  (or more specifically, the “mid-term” data for a diffusing period 300 to 3000 years) .  From the 25Nov05 Science article on EPICA, were the geological “high” points of [CO2] thrown out?

The impacts themes of this book are dominated by climate (almost captive to the climate perspective).

Although the Introduction (Part I.1) is excellent and put things in context, it appears to me that the range of terrestial effects is very narrow – essentially it covers the geologic records, and climate.  When today's battles are raging, its hard to focus on a bigger picture, but as this is the first cosmogenic review it really should take a step back and take a longer term, broader view.  My own gut feel is that relatively soon (perhaps measured in generations, not years, but my gut feel says a few years) everyone will will be "blowing with the wind", and they'll have forgotten most of the GHG fixation and they will have come to recognize the broad importance and applicability of cosmogenic effects.

Other interstellar influences on the Earth 

(perhaps to merely list or mention)

 Note that because the paper focuses on INTERSTELLAR influences, a pure solar discussion is probably not appropriate, but listing items may be appropriate.  Having said that, cloud cover effects could be important in all items below, given the data that shows a correlation with climate!

Note 

· Evolution and diversity -  I seem to remember having seen I wonder if there is a notable difference in the rapidity of evolution or the diversity of species during different geological periods, which was attributed possibly to radiation exposure or something.  If that effect exists, does this contrast to deep-sea vent creatures, who presumably are well protected from at least the high-energy particles, if not some temperature variability?  I guess I’m assuming some causal link, such as much higher intensity periods of high-energy GCRs.

· Disease – There are already significant correlations between solar activity and influenza pandemics (Tapping et al, my own hypothetical reinterpretation of Ruddiman), apparently UV influences on non-melanoma skin cancer (USQ ?Ferari?).  It is not clear whether there is any direct causative link, or whether some simple behavioural change (more time indoors during cold weather) may explain it.  And if there is a causative link, what about the relative role of solar versus galactic rays, and their different energy levels?  Furthermore, do really high energy/intensity, very short term events like supernova have a measurable impact, and for which diseases?  As even the questions aren't clear, perhaps at least some could be posed in the paper.

· Heliosphere influence on the internal geo-sphere?  is there anything here or is this too far-fetched?   I keep thinking of a presentation by ?? Kelly?, emeritus Cambridge professor, on extreme Poisson ratios, the disappearance of the “s” seismic wave, and the possibility that the outer core of the Earth is a solid with those properties.  From there – spin glass theory, simulated annealing, and symmetry breaking to explain a net geo-magnetic field which could result from very subtle influences.  That plus axis tilt and precession effects by meteor impacts…  However, unless the galactic rays have an influence, it would be a bit off-topic.

· Photosynthesis  (marine and land – Wikipedia: Photosynthesis is an important biochemical process in which plants, algae, some bacteria, and some protists convert the energy of sunlight to chemical energy.)  Presumably this has been researched to death from the perspective of marine and land plant productivity (Jim Patterson’s marine sediments come to mind).

It seems clear that photosynthesis will be influenced by CRF if only INDIRECTLY through the cloud effect on climate.  However, cloud cover should also have a DIRECT effect on marine and land photosynthesis!  Furthermore, 

· Land photosynthesis -  mention in this draft book was made of humidity (water cycles) and this is a key variable for photosynthesis (temperature, humidity, CO2, NPK, root water).  Relative advance, retreat of desert/arid/semi-arid regions at different latitudes must be an interesting story.

· Marine photosynthesis -  I’m not a marine micro-biologist or botanist.  I assume that instead of humidity, pH,  redox potential, salinity and surface mixing are key variables to add to temperature and  [CO2]atmosphere.  

· Plate tectonics and volcanic/seismic activity -  Of course we don’t expect slight temperature increases (<1 Celsius) to affect plate tectonics and volcanic activity. But then again, most people still don’t expect any significant solar effect on climate with 0.1% variations, and GCR are obviously too small a flow to be a serious consideration (by current thinking, which probably doesn’t even consider GCR at all).  We consistently underestimate these things – and its surprising to calculate the bending of a steel beam constrained at both ends due to modest temperature changes (early railroad tracks)…

· Ozone layer and hole -  how much of the hole is influenced by GCRs over different timescales?  As compared to CFCs?  Figure 35 on page 98 is an intriguing, teasing illustration, begging for a longer term graph on the ozone variability (likely limited to the last 20 or 30 years?).

· Other high-intensity effects -   Are lightening and other phenomena also affected by GCRs in a way that changes longer term averages and influences terrestrial systems in an important way?

I don't have time to expand on the rest of the "larger issues", so I'll just list them.

Phases and States of the sun, the position of the solar system in the Milky Way, and perhaps of the milky way and other galaxies – beyond "non-stationary", and a more clear classification of non-linear" and "dynamical" systems

Julio Valdes and Graham Bonham-Carter’s paper on prediction of changes of state is a good illustration, plus historical descriptions of the suns behaviour, that it is perhaps a good idea to anticipate and independently model the very different behaviour of the sun in its different phases. 

signal processing & control – the challenge of incomplete, time-changing quality, and heterogeneous data-sets

Perspectives – Equilibrium state, dynamic, chaotic, discontinuous. 

Often it seems that time series are simply treated as indicators of a state equilibrium relationship.  We need more representation from signal processing and control engineering types who are very familiar and skilled at interpreting dynamical systems.

Random versus quasi-periodic and periodic events 

Is the focus too much on looking for exact periods? – not realistic as we expect changes?

For example – orbital, axis tilt & precession changes from meteor impacts

self-induced changes – galaxy "flow" of stars & many-body behaviours

What do we mean by "prediction" – the examples of solar activity, weather and markets

Better concept/ practice needed to get far more useful results

p31  Figure 6  -  see “small comments” further on.  This is an important graph, but I'm not comfortable with it!

"Small comments"

 – mostly non-essential stylistic suggestions (grammar, style)

p5
L116-  List of Abbreviations – too bad I didn't notice this earlier.. its a great tool especially for neophytes like me

p9
L200 isn't hydrogen forcing largely due to sun – a base line and solar mass ejections?

p10
L223 ...analysis, Usoskin...


L236  symmetric solar irradiance? – that is NOT what I understood from Soon, and/or Hoyte & Schatten!  The solar irradiance varies not only by hemisphere, but also by longitude.  Does this average out over the long term?  I have no idea, but short-to-mid term effects are important, and are covered elsewhere in this manuscript.

p11
L274  ...of neutral interstellar...


L280  Interesting, I think that the 19 & 23 year periods appear in Soon's book.

p17 
Figure 2 – is the notation redundant, or are negative signs needed on ½ of the Kappa's?

p18
L389 Ideal gas equation – I guess at heliospheric densities, an ideal gas assumption makes some sense, but if things are almost empty/ non-existent and hardly ever collide?

p19
L400 ...a reasonably accurate...

p24
L498 ...time scales leave much to be...


L506 ...above peaks found at...

p25 
Figure 25 – in title best to spell out Star Formation Rate (SFR).  It would be interesting to point out periods of glaciation during periods of 10 to 50 times higher [CO2].  What is the bottom broken line (stepped)?

p26
L527  I don't know what are v-l maps of molecular gas


L548  Spirals & density waves – this is very strange to me, depending on long-distance forces rather than molecular colllisions as with gas (I guess they are similar, still gravity is so weak and distances so long – but time is very long too.  Again, the scales are far beyond what I am used to dealing with.  That makes it strange & fun)

p27
L596  "typical" used twice, can chop one

p28
L612 ...However, on average CRs are emitted roughly 15 Myr after the ionizing photons are emitted...


Note: elsewhere in the paper Ma is used insteat of Myr.  I prefer My..

p31
Figure 6  -  I don't fully understand how the graph was constructed and don't feel comfortable with it.  Although initially impressive, when I saw that the modulus was used, and finally noticed that the laft and right sides are mirror images of one another, it seems to me that ANY time series would give a similar appearance (apart from a gap for each series).  It seems misleading.  The "real" or distinguishing feature is that at each successive phase a "gap" appears in the middle of the graph (around 1) and THAT APPEARS has a pretty regular phase (but this regularity is not necessarily the case, as the periods are variable).  The reason for the gap is well explained in the text (based on high CRF periods "stretching out" when put on a measure related to average flux).  It would also be nice to see a more concrete equation of how the phase was calculated.

p32
L691 Larger solar metallicity than solar (?interstellar?) environment -  I have no idea of these distributions...

p32-35 
-  I would really have to work at understanding this (dig out the physics texts), but some other time ...

p35
L767  I would suggest spelling out supernova, even though SN is defined in the abbreviations.  In general, spell out the acronyms the fist time they are used.

p35
L770 ...all hydrodynamic relations are only functions of...



what is alpha?

p37
L838   do you mean ...is the shifter Maxwellian distribution...?


Equation 25 & 26  -  Maxwellian vs Gaussian

p38
L848  Mach numbers and particle densities in & out of spirals – these numbers are very foreign to me (intersting, but I have no background)

p43
L982 – perhaps re-work the wording of this paragraph slightly  for example ...which also means that the modulated...

p47
L1007 …we are protected against CRs…


L1024 …through, for example, variations in solar irradiance and the Earth’s orbit…


L1027  … most important solar activity time scale is the 11-year cycle…

p48
L1051 …to the previous quiet times…

p50
L1111  SEPs – spell out as Solar Energetic Particle so the reader doesn’t have to refer to page 5 abbreviations


L1120 reword the entire sentence …Much work is still needed…

p54
Figure 9  - no mathematical model details?

p61
L1465  …loss effect lessens. …

p70
L1553  ..not self-consistent because they use a prescribed heliospheric plasma structure instead of deriving it…  ???

p78
L1688  field is calculated kinematically


L1692  cosmic ray modulation, propagating diffusion… (?also what other diffusion barriers besides termination shock – manetospere as well?)

p82
L1785  …irrespective of solar activity…

p84
I had trouble printing (will try again later).

p89
Figure 28 -  wow!  Great illustration of pressure effect!

p93
paragraph starting L1982  -  this touches on the geomagnetic variation, but doesn’t go into geological time series and detail, which would be of interest.  (limited to age of sea floors?)

p97
L2051  Wow! cosmic shower pyramids right to Earth's surface..


L2061 ...plays a key role...

p98
L2064 No mention of the role of GCR in the ozone layer & hole

p98
L2070  ...Figure 35...

p99
Figure 36   As an un-initiated, I don't understand the expression of depth in the atmosphere in terms of g/cm2, unless g means "gram-force", which I thought nobody did in metric!! (I used to do kips and kNs, but never this in metric)???


L2093  ...One of these codes is... that allows one to...

p100
Figure 37  rotate the rightmost graph to be visually comparable


g/m2 again

p102
L2183 agreement alone doesn't necessarily PROVE the model, perhaps "substantiate" is a better term.  As with Valdes & Bonham-Carter, one can have great agreement with many models that are self-conflicting.

p105
L2263  percentages by weight?  presumably huge numbers of neutrinos...but small mass


L2283  multiplied by a factor...

p106
Figure 39   Wow! huge effect at low to mid MeV!  although what is the normal range of psi


L2301  I guess this means that there are few neutrons in space – almost all are charged particles

p107
L2317  ...Most theoretical models...  use the second...

p108
L2336  "long-term"  but we want to see very long term  -  that is only one geomag cycle – is that why it's used (cycle-averaged, in which case you want >> 1 cycle!!)(I think elsewhere there is reference to some limit?)

p110
L2363  would be nice to specify the website right there


L2371 ...but these are probably less...  Note that I don't know the practicalities (or theory) of applying cross-sections, although Eqn 53 p 104 helps

p113
L2396  Looks WRONG!?!  10Be half-life 1.5 ky  -  see p121  maybe 15 ky


L2400 ...more regional production which is higher over ..


L2402 ...atmosphere by following...


L2409 Not always a 2 y delay for 10Be vs sunspot!!


L2410  Do you mean ...in good agreement with the estimated lag of one year of the CR modulation by solar activity (sunspots) that would be caused by a one year residence time of 10Be in the atmosphere...


L2422
anticorrelation is NOT a problem!  Its just an extra step for visual interpretation

p115
Figure 45  this would be a good figure ~12-15 ky geomag cycle.  Are there other longer and shorter scale geomag quasi-periodic cycles?

p116
L2347  ...rise in 14C.  This discussion will be...


L2443
...but rather the main influence is the heliospheric ...   What about the short-term variations in the Earth's internal magnetic field and magnetic jerks?


L2450
for periods <1 ky ocean circulation, aren't dynamic storage effects in ocean/land important especially the ocean)?


Eqn 54   shouldn't P be added to So in the numerator??  Pi is missing (3.1412...)



seems like a fairly simplistic/ idealistic equation – the parameters hide a lot..

p117
L2460
How can you say P is negligible at 0.086 W/m2 when a typical delta So will be 0.1%  as I understand it (over solar Hale cycle) * 342 W/m2 = 0.3 W/m2 (or maybe 0.6 W/m2 1850 to present)?!?  We are dealing with small changes here, and the T^4 term can get scary <grin>.

p118
L2489
Don't capitulate to the beliefs – qualify ... is believed by many scientists... ...by ~2.5 Wm-2 based on assumptions in model calculations (by Ramaswamy et al, 2001), ?but unconfirmed by real historical data outside of the one time period.?


L2491
Caution: ?NOAA report 02May06? "closed the gap on satellite/surface temperature discrepancies.  The stated that erroneous correction models led to lower-than-actual satellite temperatures. 


L2515
Cite MIT "lintzman or something) back of the envelope estimates for huge delta [CO2] – only 1.5 Celsius or somethin.  Also explain that T precedes [CO2] – cause and effect make this problematic for the GHG hypothesis!!


L2507 
Excellent points...

p119
L2525
see comments for L2491 above


L2532  Paragraph -  note that the same "leveraging issue is the same as I understand it with [CO2]!!  Also, as I had seen somewhere, factors for CO2 were exagerated 2 to 5 times, and solar influences reduced ?  (I don't know if that is the case or just bad mumbling.  But on the back of an envelope  0.1% * 300 Kelvin = 0.3 Celsius.  Sure, I cheated (slope not taken into account, non-linear in that range etc), but for small perterbations maybe I trust simple logic better than derivations that I haven't seen (due to my laziness).



This whole issue brings out data-driven modelling (Vladimir Cherkassky's recent tutorial on problem formulations being neglected/ more important than learning algorithms for statistical learning theory (eg Support Vector Machines) but I actually didn't say that right).



How about throwing out [CO2] altogether (considering as an internal variable and essentially a function of temperature), and seeing how astronomical, geological, biological models can cope with history?

p121
L2621
...this cycle which acts as a major thermostat in climate change...



Your multi-temporal-scale approach is very important – drivers for CO2 model (Geocarb etc, taking away the CO2 dependence on temperature) not good for matching data.


L2636
Ken Tapping's point about being uncomfortable with indirect proxies pre-sunspots


L2645
see L2396 above

p122
L2651
Perhaps large metoer impacts are more common during high GCR – and that could perhaps accelerate changes in  orbital/ axxis precession & tilt/ and seismic/ volcano?


L2667
...from greenhouse gases...  (or ...the greenhouse gas effect....)  This paragraph puts the basis for entire GHG theme under pressure


L2675
why can't glaciation/ 70 Celsisus seas alternate in an era?

p124
L2736 paragraph -  [CO2] is a function of temperature (not solely, and it feeds back to temperature, but probably mostly one-way?)

p125
Figure 50   what dashed lines


L2749 – this is a very important paragraph (Milankovic 100 ky shortcoming)

p126
L2762
It might help to rewrite tis paragraph.  


L2763
...based on delta18O measured...


L2765
...(but see Mudelsee...


L2791
YES!! temporal sequence is extremely important


L2796
paragraph -  as per my "Larger issues" comments, this hypotehsis that GCR etc may be more important than Milankovic for 100 ky cycle should be profiled and made clear!  (Also bring out to front summary and conclusions, next steps).

p130
L2863
good point about cause & effect when correlations with solar/galactic activity

p131
L2876-2882  Ah hah!  That's what I was looking for – independent effect of geomag influence (wrt heliosphere)


L2899
Medieval Climate Optimum (MCO) – why not use Medieval Warm Period (MWP) – too many damn acronyms (OK – presumably MCO has a more precise and accepted time period).

p134
Figure 57   Can GCMs handle even the first (and second) mild trend reversals without fudging parameters all over the map?

p135
L2963
Can you not say that there appears NOT to be significant data support for GHG influence, other than that it is a function of TSI/CRF etc, but nothing has been shown independent of that?


L2985
Again, is this 2.5 W/m2 believable?  I will never trust the IPCC again, that's for sure.  The number will have to come from a credible source.

p139
L3023
...ray particle and its source...


L3037
...is how does the heliosperic modulation volume vary with time...

p140
L3055
...up to half a billion years


L3059
missing geomagnetic again (internal component variations independent of helomag).  By "all time scales" I assume that you mean solar change average out – but that is NOT what you've shown elsewhere, ie gradual TSI changed over 4 Gy!!  Hmmm...


L3064
...Despite their negligible total energy compared to that of solar irradiance, individual cosmic ray particles often have far higher energies than solar particles/ radiation, sufficient to drive ionization ?and nuclear reactions?.  Consequently, cosmic particles ARE the main source of ionization in the troposphere.
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