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The Cause of Causes
Is there an external force,
that influence the sun and the TSI variability



Outline

Results / Implication 
- Deterministic TSI periods: Jupiter, Saturn, Uranus, Neptune 
- Explain climate periods over last 1000 years 
- Next Dalton TSI minimum in 2040 

Research Approach /Methods  
- A Cause of Causes?
- Data series analysis
- Reference to CoC
- Deterministic model 
- Reference to known minimum 

Background/ Research Quest/ Importance
- B: Sun > Earth > Climate 
- Q: TSI > Chaotic, or deterministic?
- I: Understand sun, predict climate 



B: Sunspots and Sun variability

The Sunspots  
- 11-year period
- The Sun activity
- A climate indicator
- Pure understood



Question
• Sunspots -> Warm climate
• A climate turning?
• A new Maunder period?

A climate indicator
- The Maunder period 
- The Dalton period
- Warm period
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New Question
• Sunspots =/= TSI 
• Is it deteministic?

B: Sunspots and sun variability



The Motive of Science  

-- Francis Bacon (1561-1626)

The motive of science is:
- To compute the future
- To control the future

But, is the future deterministic?
- If not, 
- We can only explain the past



The Research Questions
Is the Total Solar Irradiation (TSI) from the sun, deterministic?

TSI variability



If deterministic TSI

TSI variability
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Better understanding of Sun dynamo dynamics



If deterministic TSI

TSI variability

Better understanding of Earth climate variability
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The Sun TSI variability

TSI variability

• Is there an external deterministic force on the sun?
• A first Cause of causes?
• That has control of TSI variability?

A force



The Solar System oscillation

Neptune

An Oscillating Gravity force from the 4 large planets
Influences The Sun Barycenter position 

Uranus

Jupiter

Saturn



The Sun Barycenter oscillation

The Solar Position Oscillation
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The sun oscillation
Looks complex



The Sun Position Oscillation
After a wavelet analysis 
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Shows:
Periods from the 4 large planets: 
Jupiter=11, Saturn=29, Uranus=84 , 
Neptune=164 years

And we have period references
For TSI variability



Oscillating Sun Dynamo
Oscillating planet gravity =>  
Oscillating sun dynamo

Planet



Total Solar Irradiation from 1700 

The TSI-HS data series 
- From 1700-2014
- Growth in 300 years
- Are fluctuation  
- The next minimum
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Question 
- Is it deterministic?
- A next minimum?



Total Solar Irradiation Periods
TSI data periods: 
- 11-yr period
- 29-yr period
- 84-yr period
- 167-yr period
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Periods sources: 
- 11-yr => Jupiter
- 29-yr => Saturn
- 84-yr => Uranus
- 167-yr => Neptune



The Uranus  and Neptune period
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Periods sources: 
- 84-yr => Uranus
- 186-yr => Neptune

Influence: 
Min: 1800
Growth: 1800-2000, 



Add an image, figure or graph 
here (don’t make it too 
complicated – people may 
watch your presentation in a 
small frame)

The TSI-LS 
- Result: Periods
- Relation to SPO
- The model: 1000-2100
- The minimum
- The next minimum
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The TSI-LS data series 
- From 1000-2100

Question 
- Is it deterministic?
- Minimum periods?
- A next minimum?



1000 yr Total Solar Irradiation Periods
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1k yr TSI-LS periods 
- 125 yr period
- 210 yr period
- 375 yr period

Related to 
- 84-yr Uranus



Cold Climate Periods
- Result: Periods
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Next Cols Climate Periods
- Result: Periods



Outline

Results / Implication 
- Deterministic TSI periods: Jupiter, Saturn, Uranus, Neptune 
- Explain climate periods over last 1000 years 
- Next Dalton TSI minimum in 2040 

Research Approach /Methods  
- A Cause of Causes?
- Data series analysis
- Reference to CoC
- Deterministic model 
- Reference to known minimum 

Background/ Research Quest/ Importance
- B: Sun > Earth > Climate 
- Q: TSI > Chaotic, or deterministic?
- I: Understand sun, predict climate 
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Identified Stationary Periods 
The stationary periods 
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Minimum Irradiation Periods 
Relation to known periods  



Hvor kan du lære noe om AI? 
Thank you
My campus, et the end of the rainbow
http://www.ntnu.no/ansatte/harald.yndestad
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