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The Nobel Prize in Physics 2008

Press Release

7 October 2008
The Royal Swedish Academy of Sciences has decided to award the Nobel Prize in Physics for 2008 with one half to

Yoichiro Nambu
Enrico Fermi Institute, University of Chicago, IL, USA

"for the discovery of the mechanism of spontaneous broken symmetry in subatomic physics"
and the other half jointly to
Makoto Kobayashi, High Energy Accelerator Research Organization (KEK), Tsukuba, Japan
and
Toshihide Maskawa,Yukawa Institute for Theoretical Physics (YITP), Kyoto University, Japan

THE ROYAL SWEDISH ACADEMY OF SCIENCES

“for the discovery of the origin of the broken symmetry which predicts the existence of at least three families of quarks in nature"
Passion for symmetry

The fact that our world does not behave perfectly symmetrically is due to deviations from symmetry at the microscopic level.

As early as 1960, Yoichiro Nambu formulated his mathematical description of spontaneous broken symmetry in elementary particle
physics. Spontaneous broken symmetry conceals nature’s order under an apparently jumbled surface. It has proved to be extremely
useful, and Nambu’s theories permeate the Standard Model of elementary particle physics. The Model unifies the smallest building
blocks of all matter and three of nature’s four forces in one single theory.

The spontaneous broken symmetries that Nambu studied, differ from the broken symmetries described by Makoto Kobayashi and
Toshihide Maskawa. These spontaneous occurrences seem to have existed in nature since the very beginning of the universe and
came as a complete surprise when they first appeared in particle experiments in 1964. It is only in recent years that scientists have
come to fully confirm the explanations that Kobayashi and Maskawa made in 1972. It is for this work that they are now awarded the
Nobel Prize in Physics. They explained broken symmetry within the framework of the Standard Model, but required that the Model be
extended to three families of quarks. These predicted, hypothetical new quarks have recently appeared in physics experiments. As
late as 2001, the two particle detectors BaBar at Stanford, USA and Belle at Tsukuba, Japan, both detected broken symmetries
independently of each other. The results were exactly as Kobayashi and Maskawa had predicted almost three decades earlier.

A hitherto unexplained broken symmetry of the same kind lies behind the very origin of the cosmos in the Big Bang some 14 billion
years ago. If equal amounts of matter and antimatter were created, they ought to have annihilated each other. But this did not
happen, there was a tiny deviation of one extra particle of matter for every 10 billion antimatter particles. It is this broken symmetry
that seems to have caused our cosmos to survive. The question of how this exactly happened still remains unanswered. Perhaps the
new particle accelerator LHC at CERN in Geneva will unravel some of the mysteries that continue to puzzle us.

rize amount: SEK 10 million. Nambu receives one half and Kobayashi and Maskawa share the other half.






Broken Symmetry report
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Density, headway distance
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Velocity; v

Flow: Q




showing the existence of phase transition
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Traffic flow in phase diagram
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10) M. Tanizuchi, M. Bando, and A. Nakayama, Economic Fluctuation based on Optimal DI Model.
J. Phys. Soc. Jpn. 76 (2007) 124003
[1) M. Bando, K. Hasebe, A. Nakayama, A. Shibata and Y. Sugivama, Dynamical Model of Trafhc

Congestion and Numerical SimulatiegZ Thys. Rev. E51 (1995) 1035-1042. >
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Business Cycle and Conserved OQuantity in Economics

Masa-aki Taniguchi'*, Masako Bando', and Akihiro _"'--.'nl-:nj;nm;1"3'l
L Aichi University, Miyoshicho, Aichi {61-8641. Japan.

] — - - T .
< Meijo University, Nagoya {68-8502, Japan.

We propose a dyvnamical model for business cycle based on an optimal DM model. In the
model there exists a conservod guantity, which corresponds to the total encorgy in a dyvnamical
svstem. We found that the business cycle with the period 6 ~ 7 years is nicely reproduced,

since the model predicts a periodic motion in the conservative system.

KEYWORDS: business cycle, econo-physics. economic fluctuations




Optimal Velocity Model
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Limit cycle in phase space
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Application of Optimal Function

Traffic Flow
Microscopic and Macroscopic View
6-7 Dec. 2007
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Basic quantities of economics
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Optimal DI Model

Difference Equation

\ DI (i +1)— DI (i) = a(ODI (AG(i)) - DI (i))
m AG()=bDI (i)+c

R e EICEE b =23.8 c=980




Acceleration Deceleration

Optimal DI
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AG(i+1)+aAG(i)+ (a- 1)AC(i - 1) = abODI(AG() 4+ ae

) a<?
The behavior of z(7) & similar to that of the original ODI model, ) namely z(i) tends to

a fixed pomnt irrelevant to the mitial condition,

2) a=?

This is a special case and we find that (i) shows a periodic behavior.

(3) a =2

[rrelevant to the initial condition, x(i) tends to infinity.




AG(i+1)+aAG(i)+ (a- 1)AC(i - 1) = abODI(AG() 4+ ae

2r(i) + z(i — 1) = 4[bODI(z(i)) — (i) + €.

I |

= 4] bBODI (z(t)) — z(t) + ¢ ]
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Phase space [l [] trajectory
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1965-70 | Izanagi boom
1974 first oil shock
1979 second oil shock
1986-91 | bubble economy
1997-98 | Heisei depression
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The Critical Mass
in Collective Action

A Micro-Social Theon,

Micro-Social Theory
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