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Academies & Universities

O Social, Natural and Life sciences — multidisciplinary activities (side by side)
& very seldom some interdisciplinary projects
1 Advanced Study Institutes, Centers of Excellence, Knowledge Hubs —
- usually focused on one subject (e.g. National Ignition Facility in LLNL)
- sometime to 2 — 3 subjects (e.g. Kavli Institutes, most AE Knowledge Hubs)
O The binary connection between Social Sciences and Natural Sciences is
strong for a long time:
- Astronomy, Galileo & Kepler <> Philosophy, our place in the World/Earth
- Quantum mechanics €2 uncertainty/determinism, tele-portation ...
- General relativity €< time travel, parallel universities, ? questionable ....s
- Usually on well based experimental and theoretical results €<— ....

1 However, this is not always the case, some results are weakly established,
based on far extrapolations beyond the reasonable, the theoretical results are
incomplete or highly uncertain and conversions of natural science results to
social sciences or philosophy are highly questionable (or wrong, e.g. some
post-modern philosophical works).



Interdisciplinary Connections

[ Connections btwn. Social and Natural sciences are not less important today
O An interesting, not too old and still relevant example
Statistical Physics <= The development or the death of humanity
- Stat. Phys. is applicable to any system: physical, biological, geological, social
- In a closed system all changes lead to Entropy increase ( = decreasing
complexity, the Earth would loose all structures, living species, plants,
building, etc. only ashes and smoke would remain.)
- This problem was solved a few decades ago
(The Club of Rome ~ 1960s):
The Earth is not a closed system, CLUB OF ROME
energy/ heat, dQ,,, is coming from the Sun, and as the Earth does not heat
up too much (in the past many thousand years) about the same amount of
heat is radiated out by the Earth, dQ,, = dQ,,.

The change of the entropy of a system is: dS=dQ /T, sothe change
is dSc,.p = dQi,/ Tsyn -dQuue/ Tegnn << 0 , i.e. negative.
6000 K 300 K

=» The Earth can develop, may become more complex ...
=» The lifetime of a developed Species: t;;, o Sy/dQ,1qp



Present & Future Developments

O Energy, Energy supply, Energy sustainability, Stability of the supply are in focus
<> in society politics, stability, economic stability, War and Peace, ...
- very complex system with interactions both ways
- e.g. NordPool-Spot : financial stability €<—>

e-supply stability (fluctuations) o e
- Complex mathematical modeling and stability
analysis are possible! !! http://www.mavir.hu/web/mavir/aktualis-ver-adatok

http://www.mavir.hu/web/mavir/frekvencia

http://www.mavir.hu/web/mavir/rendszerterheles

[ Optimization of electric and or energy supply
- energy conversion, wind power, photo voltaic, transport, electric cars, coal, oil,
nuclear, gas, power plants, energy storage, export, import, (15 just on physical
basis, Laws of Nature) - then, subsidies, taxes, financial markets, political
interests ... (2" More complex) - Who should pay and how much.

O The same type of dilemma , subsidizing electric cars: how much?, how long? Is

it really environment friendly?, is it climate friendly? Who should pay for it and
why?



Present & Future ... Contd.

1 Climate gases, CO2 (assuming that it leads to Global Warming): Who should pay for it?
Who should receive these payments? Those should pay for it who burn the oil
or those who sell it and take the profit?

[ What kind of natural science research should one do?
- applied sciences — the costumers should pay for it (not public funds, but?)
- fundamental sciences — who should decide?, How long, and how much, if it
does not lead to success?

O Climate Science ....

O Cold Fusion ...

O Fusin for energy production ------ >

O Fission, why is the radioactive waste
is not destroyed (“burned”)

(] Radiation therapy, is it too expensive
for society??




Present & Future

1 The Internet (Communication)
- physically 15t EM-radiation over the air radio, TV,
digital info. The communication media is free. Broadcast
stations on LWave, Mwave, Swave, uWave (satellites only)EEE=2
Repeaters (let through all traffic for free (1)) = High distances.
- physically 2" EM radiation in coax-cables, glass-fibers = much higher frequencies
—>Much higher bandwidth & All stations are repeaters (CERN-www) = unlimited
distance = many new possibilities for the whole society and humanity and even outside
of the Earth (satellites, space-stations, ...) ;
O The Internet becomes a Business
- Information is provided and sold, or collected and sold
- Services are provided and sold e
- Information is collected (e.g. for tax purposes) by the States and by Companles
- Taxes are collected based on the information from the www.
- Crime is fought (and even prevented (!?)) based on www-information
- Many profit from the www, even the states (in- and outside a given country)
- Net is maintained and built up by the interested nodes (!!!) Worldwide.
So, unlike for the roads the states should not and do not pay for it!
L Who should pay tax and for what? What should one do with this income?

WWVB 60kHz




Present & Future ... Contd.

O “Phase transitions” = Critical fluctuations = In society:

ml
DJIA
Q1 Black out - the collapse of electric supply 195 150
L Market Crash 0]
- the collapse of financial markets
U Transaction or Tobin Tax !!! ???
_____ e ./M'L
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Present & Future ... Contd.

INTERNATIONAL
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L 3 Natural Sci. research for very Complex and possibly Unstable systems (math.):
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Kelvin-Helmholtz instability in high-energy heavy-ion collisions
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FIG. 1:  (color online) Growth of the initial stage of Kelvin-
Helmholtz instability in a 1.384 4 1.384 TeV peripheral,
b = 0.7Tbmax, Pb+Pb collision in a relativistic CFD simu-
lation using the PIC-method. We see the positions of the
marker particles (Lagrangian markers with fixed baryon num-
ber content) in the reaction plane. The calculation cells are
dr = dy = dz = 0.4375fm and the time-step is 0.04233 fm/e
The number of randomly placed marker particles in each fluid
cell is 8%, The axis-labels indicate the cell numbers in the
and z (beam) direction. The initial development of a KH
type instability is visible from ¢ = 1.5 up to t = 7.41 fm/e
corresponding from 35 to 175 calculation time steps).
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Towards a New Knowledge Hub

O Academies and Universities are multi-disciplinary — but less interdisciplinary
O The same problem is in ERC, real interdisciplinary projects are suppressed (*)
O Smaller institutions (of Advanced Studies) have a single focus direction

1 Academia Europaea — has a few “Knowledge Hubs”, with 2-3 focal directions,
(however, none are between different divisions as social and natural sciences

Academia Europaea ﬁ"ﬂ"
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Towards a New Knowledge Hub

Home > News > News archive > May 2014 >
INTERNATIONAL COLLABORATIONS 28.05.2014

Academia Europaea establishes knowledge hub in Bergen

On 30 May 2014, the Academia Europaea Hub Region Bergen was opened. The hub will provide the
national academies of science and letters in Norway with a European partner in Bergen.




Towards a New Knowledge Hub

Academia Europaea "ﬁ%"n"

Bergen Knowledge Hub GEN

http://acadeuro.b.uib.no/

«cademia Europaea The Hub Activities News Partners Contact Q

The Hub

The Academia Europaea Knowledge Hub Region Bergen will provide the national aca-
demies of science and letters in Norway with a European partner in Bergen. The focus
of Academia Europaea’s hub in Bergen will be resources and expertise relating to the

‘Northern seas’ - Europe’s northern dimension.

The University of Bergen, the Norwegian School of Economics (NHH), the City of Bergen
and Hordaland County Authority are behind the establishment of the new knowledge hub
Academia Europaea Knowledge Hub Region Bergen. Academia Europaea will focus in parti-



Towards a New Knowledge Hub

ee2 ) Academia Europaea "ﬁ%"n"

15;}&33 Bergen Knowledge Hub GEN

Academia Europaea The Hub Activities News Partners Contact http://acadeuro'b'UIb'no/ac@‘\“tles/
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Energy

Mission Statement - Members

NEWS

Oct. 09, 2014: FAZ-20141009-Strompreis_verdoppelt (Frankfurter Allgemeine Zeitung)

Aug. 05,2014: WSJ_20140815_Energy ( The Wall Street Journal)



Towards a New Knowledge Hub

Academia Europaea "B“i"n"

Bergen Knowledge Hub GEN

Academia Europaea The Hub Activities News Partners Contact Q

Meetings

Arctic Frontiers, Tromsa, Norway, January 2015

Cold water- hot questions, Bergen, Norway, late Fall, 2014

International Workshop on Collectivity in Relativistic Heavy lon Collisions (IWOC 2014},
Kolymbari, Greece, 14-20 September, 2014

Energikonferansen 2014, Haugesund, Norway, 5-6 August, 2014

Law of the sea, Bergen, Norway, Bergen, Norway, UoB Juridicum, 25-27 June, 2014



The Hub Activities Mews Partners Contact

Towards a New Knowledge Hub

Contact

The Hub Activities MNews Fartners Contact

Academia Europaea Knowledge hub Region Bergen

Business Region Bergen
Partners Strandgaten &

N-5013 Bergen

Morway

Jan 5. Vaagen
Academic director

Email: jan@brb.no

N H H Phone: +47 9577 0063

Vidar Totland

Hub Busineszs Coordinator
Email: vidar@brb.no
Phone: +47 9591 2970

UNIVERSITETET I BERGEN

THE AE BERGEN HUE’s STEERING GROUP

Chair: Dag Rune Olsen (Rector UoB, MAE)
Vice Chair: Ole Hope (CEQ BERE)

HORDALAND
BERGEN KOMMUNE FYLKESKOMMUNE Sections A{Bergen):

Sigmund Grenmo, Prof. UoB, MAE [Einar Hope, Prof. NHH, MAE]
Sections B(Bergen):

Petter E. Bjorstad, Prof.UoB,MAE, [Leiv K. Sydnes, Prof.loB,MAE]
Sections C({Bergen):

B u Siness Ole A. Misund, Prof. IMR, MAE, [Anne G. Salvanes, Prof. UoB, MAE]

Mordic representative:

Re gi Un Be rge n Svend E. Larsen, Prof. UoArhus, MAE

Observer, Individual Member of AE Council:
Laszlo P. Csernai, Prof. UoB, MAE



The Bergen Computational Physics Lab

(2000-2004 )

http://folk.uib.no/csernai Ip/Sci-Policy/BCPL/1-BCPL-Review.html

The Bergen Computational Physics Laboratory

The Bergen Computational Physics Laboratory (BCPL) operated an EU Research Infrastructure in Framework Program 5 (FP5), which provided Transnational Access to more than 100 researchers in
the EU, using the SGI_ CRAY and IBM Power 4 supercomputers of the University of Bergen. It was operated by Unifob, by the theoretical and computational physics staff of the Physics Department of

the university and by the computational science staff of Unifob.

Parallel to the BCPL activity the university hosted also a Marie-Curie Training Site with large number of students from all over Europe, to support education at the level of doctoral studies. This
training program used the same facilities, and the synergy of the research and educational activities were highly appreciated. Local newspaper articles have frequently reported about the activity of

BCPL. [UhU-avis-2001-BCPL .pdf] [ph-16-00-2000.pdf]

The operation started with an EU FP3 grant on Jan. 1st, 2000, and have received three large EU grants amounting to 823 000 Euro. [BCPL-ari-TR-3.doc]

Starting from January 2000 BCPL has accepted and completed near to 70 research projects for EU scientists. BCPL has held yearly user meetings at ECT* in Trento Italy, another EU Research
Infrastructure for Theoretical Physics. Here BCPL gave scientific reports about its activity and achievements. [Bepl-Rep-02.pptx] [BCPL-Rep-Trento03.ppt] [Rep-d02.ppt]

Our projects were spreading over particle, high and low energy nuclear, atomic, plasma and molecular
physics, and extending to related fields in astrophysics as well as abstract statistical physics problems. The last
EU financed projects were completed in 2004. Most projects belong to BCPL’s core activity of reaction
modeling in different areas of physics, but several applied physics projects were also hosted, e.g. on
optimization of nuclear reactor core burning out cycles, nuclear waste management, or on marine gas turbines
designed at Rolls-Royce in Hodvikneset near Bergen.

This was one of the first large scale EU projects at the University of Bergen at the time. Subsequently the EU
financing was decreased, the financing for large scale EU physics and computational research was separated
and EU Integrated Infrastructures were coordinated from other countries. Thus high energy theoretical and
computational physics is now supported by the EU Hadron Physics projects (by 10-15 mill. Eur. grants). but
the Bergen share of these projects are small compared to the previous BCPL activity.

The Scientific reports of BCPL: [Scientific_rep-2001.doc] [Scientific_rep-2002.doc] [Scientific_rep-
2003.doc

The final assessment of BCPL's activity was exceptionally positive from the EU's International Evaluation
Panel: [Tech-Rev-Access-00094-00163-2003.pdf]

1 Future Plans:
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Summary

e Critical and Complex processes in natural
sciences

e Critical and Complex processes in society

 These two may even interact <—>
NordPool-Spot

e Quantitative and Accurate verifiable
studies

Thank you

L.P. Csernai
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