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Proposals for Future: Starting
from Inconvenient Truth after
FUKUSHIMA

Hideaki Takabe

Professor, Institute of Laser Energetics
and Dep of Physics, Osaka University, Japan
ished Guest Prof
Sharlghal Jiao Tong University, China

{This is prepared for plenary talk at Chicago, Noversher 4, 2011}

Prepest b Tavees

St e et T s 11K SHIMA Fiyer a1 Chicago

November 4, 2011

Abstract at San Francisco
October 27, 2011

Outline of My Talk

1. A View on Why Sustainable Energy for Descendant.

2. What Happened in FUKUSHIMA on March 11,2011,

3. History of Nuclear Power Plant in Japan

4. Science of Global Warming by Carbon Dioxide

5.1PCC, Nobel Peace Prize, 2007

6. Thirst for Energy in China and India

7. New Policy for Energy after FUKUSHIMA

8. Can We Find a Roadmap of Energy Policy for
Sustainable Future?

9. Conclusion
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1. A View on Why Sustainable
Energy for Descendant

Exfra-solar Planets has been
discovered almost 100 per year !
. o.o.recently. oo w0 w 'm\ Drake EQuation

il
M N=Rxfxf xnxfixfixf xL

L - The Number of Years an Intelligent Civilization

)
- Remains Detectable
. ) . The L parameter turns the equation from a rate into a
number. It is also a number for which there is no real

intelligent civilization we know of and we do not know
how long we will remain detectable. A conservative
estimate for this value would be 50 years based on our
own experience to date. Drake felt that 10,000 years
was a good guess.

I| basis for the assignment of a value. We are the only

Domenico
Theotocopuli,
called El Greco
(Spanish,
1541-1614; b.
’f j Greece) 2. What Happened in
) FUKUSHIMA on March 11,
in 1580s 201 1

The paintings by El Greco
took 2-300 years to ba
propery evaluated. Think
about the energy policy
after al laast 100~200 years
later

in 1577 (Art Institute , Chicago).
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Seismic Intensities by
the Earthquake

2545 e
W RS 42 0 T8

Heights of TSUNAMI, March 11,

LU E]
—

= Tk (LT Ty

Sienn

Fukushima NR |

Beyond All Expectation ? No!

Height of Tsunami was far
beyond expectation at
Fukushima NPP

FRAT—HALRRARSEATFRIG>ERR (ERE—)

—emm
\!!:::!in“.:f; = “m;.fo' I~ || RMEOXZ(S~ani)
+6. T m m #13m
Height of Tsunami [14{
[(WAE=] smomm +1emut
P siean
R s ol ws
Akira Yoshimura, Assumption {~6m) "1 =
“Huge Tsunami in Tohoka™ (1970) Y i
LU T s - r_ M
B L rT] 24 m of Taunami 115 years ago (Mesi 29) o — |‘F:
R Same s above 77 years ago (Syows, 8) saanm

]'l_\'droﬁcn combustion at UNIT 1, but UNIT
3 may be the nuclear explosion triggered by
hydrogen combustion

11:01, March 14, 2011

15: 36, March 12, 2011

URIIT UNIT 3

Hydrogen Explosion at Unit 3,
Fukushima Nuclear Power Station

11:01 AM, March 14, 2011
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Structure of Nuclear Reactor same as
Fukushima

|
1 10,000 years take -3
0 radiation level e
. same e
s IOF as natural 0
T . Uranium  yonum
g |g’ L pas, Oviginaily Mined 710_7 :.'..
-~ 4 - o
g o 2
- -8 L
3 6" &
3 =
? 6 w” s
& a
é ] “,—In
! 3w, PU—g
&' 2
10?10 10* 10 1* o’ o*
= Yeors ofter Reprocessing e
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3. History of Nuclear Power
Plant in Japan

(s M g
QAK RIDGE. Tenn. - The faderal government spent 18 months building the
massiva K-25 uranium envichment plant in this once-secret ety for the Word Yar
l-gra Project

The First Nuclear
Reactor
U Chicago (Dec. 1942)

* - -_:..-'..

Height of Tsunami was far
beyond expectation at
Fukushima NPP

FRAT—HLRRANSERATRICESLRR (ERE—)

BAE-—TEFLT e | [ ——
+10m +13m

Height of Tsunami (14

+5.Tm

[(waE=] smomm +1emut

Brax sovan
AR o rmap At |

Assumption {~6m) "% > 1

4]

|

o comaEE
— —r
e

Hydrogen combustion at UNIT 1, but UNIT
3 may be the nuclear explosion triggered by
hydrogen combustion

15: 36, March 12, 2011 11:01, March 14, 2011

UNIT 9 UNIT 3

Osaka was completely destroyed in

WW 11 (1945)

iy

B 29 Supes Bonibers
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The Treaty of Peace with Japan The Korean War
= San Francisco Peace Treaty = (25 June 1950 — armistice signed 27 July 1953)

September 8, 1951 (Signed at UN) -

The First Hydrogen Bomb Test by
Soviet Union

Date: August 12, 1953 | Type: Tower
30m|Y 4 was the fifth
Soviet nucle ated

Controlled Usage of Nuclear Power
USS Nautilus, SSN-571

Nautfus's keel was laid at
General Dynamics' Electnc Beat
Division in Grofon, Connecticut
by Harry S. Truman, President
of the United States, on 14 June
1052, and the ship was
designed by Jehn Bunham,
She was christened on 21
January 1954 and kaunched into
the Thames River, sponsared
by Mamse Elsenhower,

Shigeru Yoshida Nobusuke Kishi
15 October 1948 25 February 1957

10 December 1854 19 July 1960 -
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Prime Minister, Kishi,
mentioned in public that
It is possible for Japan to
have nuclear weapons even
under the present
constitution.
May, 1958

Japanese Key Persons

"B (government) % (academy)

EE(industry)

Shoriki, Matsularou ;a:ra_. Seiji
-] Shil ident, Ja
CED, Yomiur-5hibun Nakasone, Yesuhiro chr:dl i 1v=mw

Reprasentative

Japanese Physicists Required
“Independence, Democratic, and
Openness” for Nuclear Energy
Research

“Japanese nuclear power
plant started when the
politicians slapped the
scientists on the cheek with a
bunch of money note™. (Prof.
Fushimi)

Fukushima Unit-3

o= Fukushima Unit-1
T = pircii i
" T1870 1980 1950 2000 2010

B R »

How Energy is used in Japan

Energy Consumption fyear

4. Science of Global Warming by
Carbon Dioxide
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s Sowions e Physics of Green-house Effect by Co,
diation Ti itted by the h
02 1 0 0
Pt gttt
E & 7
Elw
L
':LJJ
§ . e
N A Cmoe and Drone
e T A Mt
5‘ —
02 1 R E ] -

Modeling Everything Related to
Climate Chnage

i b g 9.

@ | -
i = “_,l

Computer Simulation of Climate Amﬁm‘ V5 Scale :Relation between space scale and time
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Figure 2. DOE Office of Scionce
major compuling facilties. Enabling
waorld-class research and scientific
advancements, DOE Office of
Science resources include: (lop)
Jaguar, a 2.6 petafiop's Cray XT
systam at ORNL; (middia) Frankiin, a
352 terafiop's Cray XT system al
LENL; and (battom) Intrepid. a 557
leraflops IBM Blue Gena/P HPC
systam at ANL
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Cqnferance on Computational Physics 20
[CCP2012)

Supparted by IUPAP
Chair, H. Takabe

Octaber 14 - 18, 2012, Kobe
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Computer Simulations
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5. IPCC, Nobel Peace Prize, 2007

The Mool Peace Prize 2007

Panel on Chmate Change, M fore

The Nobel Peace Prize .
2007 s avrod Jond 6. Thirst for Energy in China and

to Intergovernmental
Panel on Clmate Ch; - .

(IPC) and Albort Amcid India (total 2.5 bill.)
() Gora Jr. Yor their
afforts fo build up and

knowdedge -
——— made climate change,
Intergovernmentahibert Amald and lo lay the foundations
Panel on (M) Gore Jr. B
Climate needed to countersct
Change (IPCC) such changs » “

‘Increase of Electric Power
Generation
s 00 % ' i
i
i
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China is too fast to modernize
all

e et

Shanghai Subway Accident,

7. New Policy for Energy after
FUKUSHIMA

How Much Energy Do We Use
?

Solar Power 3.86x10%% W

Solar Power to Earth 1.74x107 W

Solar Power to Earth Surface).7 = 10" W = 100PW
Total Power by Human = 1.5%103W = 15TW
Efficiency to convert o electricitgd®  x0.3 =14.5%

(very low)
15TW /100PW =1.5x107*

If this number becomes 1% , the average temperature is sure
to increases 3 degrees - The end of the world. -

How to avoid such hell (1)
Solar Energy and Super-Conduc

tivity

o

AEAXE —BR/IT—IL
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How to avoid such hell (2)
Thermo-chemical storage of solar energy

Thermo-chemical storage of sclar energy uses a molecule whose structure
changes when exposed 1o sunlight, and can remain stable in that form @

How to avoid such hell (3)
High-density storage of hydrogen

Developing syslerns lor hlgl'rdensuty storage of hydrogen is
crucial to .The
depicted Ti,, Cyy t|tan|urn carbtde nanopamcle dlsplays aspects of
bolh hydmgen splllover and di- hydmgen boncing, and can ad%prb

Hell will come earlier
For example, Heat Island Effect

ground *

| expect the United State of

lanan

Each different state law
attracts young people to
spread over Japan.
Good competition among
states make Japan better

Post-Fukushima Nuclear Energy
Policy

> M Noda's Statement at the United

] MNations: Seplember 22, 2011, New York
1

1

Then, Prme Minister expressad his view that
the NPP should pass a “stress lest” before
restar,

(Privata Comment by Chair. Kondo) | also
believe it important that the energy policy of a
country should be a thoughtful mix of near-term,
mid-tem. and leng-term actions, The future of
nuclear energy should be discussed in the
context of mid-lerm pelicy, clarilying the relative
merit and the demerit of nuclear energy for the
attainment of the specified energy policy goals
under possitde new conditien for competition.

AMET BFNARAEIAS
Shunsuke KONDO, Chairman, Japan Atomic Energy 'l
et
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8. Can We Find a Roadmap of Energy
Policy for Sustainable Future?
+ Muclear power will not be produced in Japan
(Agreement with local people is difficult)
» Disperse energy source (change the law more)
+ Regional monopoly power supply should be free
+ Japan should be like USA. State system is
needed.

+ Without increase the energy production rate, help
to make developing countries happy.

+ Increase the efficiency of generation and usage of
energy.

* Use of solar energy should be the main source of
man-use energy

9. Conclusion

+ Convert Sun'’s energy to electric energy

+ Human should live in dispersed way and use
dispersive energy based on solar energy.

+ Japan should be “US of Japan” or like EU

* Information technology and re-usable energy

development are new task in post-FUKUSHIMA.

We will face the time when our production rate of

energy increases the temperature locally and

globally.

Increase efficiency and reduce the energy used for

promising happy life for our grand, grand, grand

children.
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2. Apart from work, what is important to you to
achieve a happy life?
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Risk Management
in Miyagi Prefecture

— From our Experiences of the Great East Japan Earthquake —

Toward
¥ Recovery!

Miyagi

o e

Tsunami strikes Minamisanriku-cho
[vitien provided by Teheku Bresdessting]

I. Disaster profile

{1) Overview of the Great East Japan
Earthquake
Tima and date: About 2:46 p.m, on Frcay,
Masch 11,2011

Epicenter. Undersea off the Sanriu coast
IB1N 1428°E
About 130 km eastofthe  Oshika
peninsua

Magnitude: 9.0
Sessmic intensity: 7 (in Kurihara-s)

{2) Human toll {as of October 11, 2011)
9.430 dand ard 2,071 unaccounted oo
(Thase casuatties account for about 58% of the
Gsastor's nasomwide human ol §

Mymy
Prafocture|
(3) Damage to housing (as of October 11, 2011)

TEOTS resadences destroyed and 92,174 heavily
damaged
[This damage accounts for about 55% of Al
damage 16 housng caused by the disase
naticrwsse. )

(4) Evacuees (a5 of October 13, 2011)
Numbar of emergency sheliers: 19 (in 4 towna and
Glies)

Numbar of svacuses: 332

A paak mmamm\-‘m., 1183
(M14) Mumber of evecuses: 320,

Myl

¥ prateciire

{5) Height of the tsunami at locations in () Land subsidence

Miyagi Prefecture and area of flooding [T

Height af tbunari: 8.6 m and nmw fat M\l
River, Ishinomaki-ghi)

Asna of fooding: 327 kmé

Area ot elevaton £8 k¥ Adw
of 0 m or lass
Areastorbeiow | 120km? | 1w
Pigh water of
spning tide

Aroaatorboiow | 21Bkm? | 1dw
Fistorical high tide

*Total area of flccding in
he stx prefectures of
Aomen. twate. Miyagi
Fukushima, haraki, and
Chiba: 551 km?




42 FREEHRTOVII 201

(T} Aftermath of the disaster

(8) Extent of damage o,
(a5 of September 21, 2011; area continues to ba under survey)
A, Extent of industrial damage: ¥1,962.4 billion
W Daenage o agriculiues, foensiry, and fisharies: ¥1.227.4 bilian
(1) Damags to agricuturs (farmiland, agrcultural faciities, crops. etc. ) ¥514.4 bilion
(2] Damags ta bvasiock Tarming (bams, Ivesiock, products, alc. ) ¥5.1 bdlion
(4] Dmaguo oresiry foreatiand, ncities, ofc.) ¥13.7

“ nmg.m Tiabwiias (fishary Taciilies, Tiahing ports, fishing wedsels, alc.): ¥604.2
bilion

B Damage Yo ndustry. ¥590.0 bilkon
o

B Damage to wade: ¥145.0 bilon
(Estmate based on 2007 Cansus of Commarce, 2006 Census of Offices and
Companie, and caher sourtas)

B. Extent of damage to buildings (residential): ¥3,738.6 billion

o i
C. Extent of damage to public and civil engineering facilities and
transportation infrastructure: ¥1,004.6 billion

Py 120
——

T .
Ny B |

| OROT (st o ot e 5 ey comaes o) Loy |
billion

[ Total damage gu oy is valued at ¥7.209.3 bilion. |

(9) Emergency response

Sama locrson afe cieaning of debrs

o < : .| ofi [uomy
Il. Crisis management in the immediate—""*~
aftermath of the disaster
1) Miyagi Prefecture’s initial response
Friday, March 11, 2011
ek 25 s g et 5

2 b A a1 T At
ety o 4 s e s T

s Yo Faria e
Tt R bt b g 4 o Ay, ek e Pt
Wb

aamem

BUEgm A ranemarn tsrared baghtof 10 i Foercast B Wi Protechr iy Fon
ALERT sy o o Spot Usiscosigce Agtocrt.

b

X330 The Prabnctarn Cmawes Tuss Farce bk By st maing
A par—

400 pen Tae goramar nakh & rawn costumaca

- o b 8 e ek b s

Friday, March 11, 2011 {continused)

[T TR L ST T p—y
Eom Toe P Dasm Tus Facs & rbcrnd 8 tcons e
mdterisn e prelaca e

D T L
g Poobecon

[T P S—

o Toe peermentsl wevey lna e = Ay
et

T The Pratmrars Cimanes Tt Famte hkh B b
ety

Saturday, March 12, 2011
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Il. Issues after the initial dlsaster rieire
(1) Lack of information .

‘The prfectursl gavemmant, cies, fowss, vilages, sad

Py e S
erereim e ol o e o e o b i
s et Sy o 4

L T Toow vt st g
- ity

‘Thews i girvermesest wsbings s fve cties snd lewms.
e cun 6 it 0 etk and busras damge, snd

In arder to Micials’ ability

mmm systems (phones uﬂ fax machines)

smargancy
and satelite phones by air and ground from March 1310 15,
[ e i |

-
(2) Securing road access Prefactu

T e i ey et e
A0S P 8 S SR PEASoA .

B e s e 2 e e

1 Touth of the comb” (ackie fatwey Repanat Surmss
Miscry o Lare, ntrantructes snd Trasmport)

mdmmmuwmwmuw‘mm

I\'n—tun ey
=
‘o-o--«m

2] Cioaring and Lo

All debris had been
ared from 45 Prefoct
{185.4 km) by July.

My
Prefociure|

Mywy
13 Serious fuel shortages i—-u\."

I Refireien. fusi depots, tank bnucks, and other infrastrcts suffered
damage.

(mchcns survay) e .

Depioymant of pooe io mantan ore {Sendsi-sh)
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[T My
ativ s fuel shorta L= frefechrs, IR] Sacuring fusl supply routes —
[3] Initial respans in disastor-atfectad arnan e ] Sacuring sea routes through Sendai's
W sought rbor
cil distributoes, and other entities.
" bi Salt-Dafensa Fi
ol distributors, and other entites (diesel and kerossna ).
T
We in the
the Se Miyagi Trucking Assceiation.
Task Fors, e )
Shipenarts 15 desauter-alincted S jus: K1)
o Dheasl | Karosen
o T
March 1 | WA 4 Fnrrcrenl o deioris | e, oyvier cuturs shifioss,
mchm | #me wa Darieg i, e i, |
arca 2 N (Shogamaicorie, Shogama Harbor, Sertsi)

Marca 22

March 21 A tanker eniers e haror ke the oo M oo M
ce 92 Eretociure » — " Prefociire
i e s £ et “ Peaole of Mind DECIaI‘a:i;.(::‘I I
ey a special press confarence an Masch
March 37 A Lo inniar sodaes Ing havbor, T .04 Srduct sipmarts n Msyac) Protectue

el . o
armtaans ot sar Shoha Mars s Tkl T igamriei

i i i
! z
- .

Toward a resolution of serious fuel shortages

* Mywy * Mywy
[#} Securing food and water supplies Fratocure| 1%} Processing debris from the disaster Frefochre|
e T —l oama of et Vorm o s Uy Prdecton
e B Tkt s e S L e X
" o ! et o g Aot s e of ks P
e e o e e Et

Do b o o | BB b sy | : :
8 e s 2 o x e 1 e e Aot 3. 3611
v ot e SPA = nr d

" Yokame st o s Rkl csig S
S v U TR | s :
panacs mane i T
o S g o s, Pty Lyt
om rverr e tm T mored xemTe . ’
SRR N el
ot 11 At
mp| ==
2 Traspartar ey tamgorary = =
[y = ~
i 81T mition o (35% hns bearn =
naportud
o v v by P R 3 | ey
et s BT mp
© Pracesing schedss
Processng facimes wil be budl in sach blosa $ Tagacrn

ere prars.
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|§§

Debris processing blocks
BT g ppe———r

RN

06} Volantesr activities
ot corsers et ma
- v
of the Canter (Apri 20t May 15, 30111

Ability of valunteers to function smoothly |

Myog
Prefochure|

Toward
Recovery!

Miyagi

Thank you for your attention.
Thank you for your heartfelt support.

)
(7} Dealing with the accident at the Fukushima Daiichi ad Prefocture|
Nuclear Power Plant
© Working with the cooperation of Tohaku University, we have measured
radiation and provided information.

© We have created the
Adddress the Accident st Toky
Powar Plant [Septamber 12).
Martansig:






