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Solutions for a CO2 free planet
F. Malek (CNRS France) 
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Each year , nearly 36 Billion of tons of 
greenhouse gas , rich in C02 are rejected
in the atmosphere contributing to the 
temperature increase, to the increase of 
ocean levels and to the climate change 
and its effect on bio-diversity including
the human beings comfort.

Among many other solutions  is the 
decarbonization
• capture C02 Before the fumes 
• do no reject the fumes
• storage deep in earth (boundary dam)
• transform and use it heat, plastic objects, 

energy
 Technique works also for the 
decarbonization of the Methane

Saskatchewan, Canada
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Other solutions to have a “toxic” C02 free planet are to avoid using oil and  
coal. For this, one should increase the part of renewable energies

Other CO2 free energies PROs CONs

Solar/Photovoltaic Sun Silicon technology is a pollution,
Pb with Storage, economically
weak

Wind turbines Wind is natural and do not free
C02

Economically not viable, cannot
be applied everywhere, depend
on the geography, heavy
maintenance, low productivity

Nuclear power plants Efficient productivity, low cost Nuclear safety risks

Hydro-electricity Very clean Not available everywhere
Lacs, montains, water

Geothermal Very clean Not available everywhere

 Technology is mature and no progress can be made as of today
 Effective technologies for providing Electricity and Energy ONLY
 There are not YET known efficient technologies for producing renewable HEAT  and burning trees and destroying forests 
cannot be the solution 5



6

A little bit of fundamental physics research



PHYSICS, matter, Cosmos and  NATURE
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Among other basic knowledge we were(are) 
seeking in Particle Physics)
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Theory of everything 8



Particle Physics on 
accelerators

Physicists passed a long way 
from the table-top accelerators like the first 
cyclotron invented and built for about 25$ by 
Ernest Lawrence in 1930
towards huge accelerators for about 1 G$ hidden 
under the landscape like LHC at CERN ...

Replica of Lawrence’s cyclotron 
at CERN Microcosm
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CERN

ATLAS experiment

LHC



Beautiful Instruments,at the limit of the current technology



• Partially decentralized
model
– replicate the event data at

about five regional centres
– data transfer via network or

movable media

RC2

CERN

RC1From to
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H -> 4e candidate event with m(4l) = 124.5 GeV.

18-May-2012, 20:28:11 CEST
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Machine learning



Most Famous spin off -WWW
~1990s

~Nowadays
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Synchrocyclotrons (proton therapy) or Gas Electron Multipliers 

Back in the 1970s, CERN engineers 
developed an early touchscreen and tracker 
ball device for use on their Super Proton 
Synchrotron (SPS). 

Two other known spin-offs
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https://cds.cern.ch/record/1248908
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More on « renewable fundamental » physics research
and possible solutions for a free « CO2 » planet



Many other topics can be of interest to  HE physicists
Climate change Energy and Heat production
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Renewable energies such as Solar energy is very promissing
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https://solcast.com/solar-radiation-map/#global

Radiance – Insolation
radiance is the amount of light incoming to a point from a single directions, density 
of radiant flux per unit of surface area and unit of solid angle.   radiative intensity
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NOOR Ouarzazate  solar plant

Electricity – Energy production
21



https://solcast.com/solar-radiation-map/#global

Solar spectral Irradiance- Energy Flux (kWh/m2/y)
irradiance is the amount of light incoming to a certain point from possibly all directions

 radiative heat flux
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From 2nd map(Irradiance)  Renewable heat energy character technology with linear mirrors

Hot air at High 
temperature

Heat exchanger at a fixed position

www.isomorph-production.it 23



Solar energy for roasting
simple biomasses

 Solar carbon, a high 
quality combustible which
can substitute fossil fuels
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Gasifier eolipile study project (D. Kobor et al. (Senegal)
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As an example
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Conclusion and prospects



Helsinki project and beyond
Main project leader: Hans Grassman (Udine Univ.)
Collaborators:
Ketevi Assamagan (BNL, USA)
Marina Cobal (Udine Univ.)
Joseph Diatta (Zighinchor Uni., Senegal)
Daniel Egbe (ANSOL coordinator and Linz Univ.)
Diouma Kobor (Zighinchor Uni., Senegal)
Fairouz Malek (CNRS, France)
Serigne Thiao (Zighinchor Uni., Senegal)

Solutions for a free « toxic CO2 » Planet:
- Isomorph: www.isomorph-
production.it
- Helsinki Project
- Eolipile study and design project
- Ansole network
- Africa Solar entrepreneurship
 Applied to Solar ImpulseFoundation: 
Boosting the adoption of profitable 
solutions to protect the environment: 
https://solarimpulse.com/
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• The needs to fight against CO2:
• Open mindness
• Overcoming intellectual and Cultural boundaries
• In the spirit of ESOF : Science in the city 

• It was an opportunity to build an international team
to serve society involving academics, industrials, stake holders and policy
makers

Conclusions
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