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WHAT DoN'T WE KNOW?

What Is the
Universe Made Of

very once in a while, cos-
Emn]ogists are dragged,

kicking and screaming,
into a universe much more unset-
tling than they had any reason to
expect. In the 1500s and 1600s,
Copernicus, Kepler, and Newton
showed that Earth is just one of
many planets orbiting one of
many stars, destroying the com-
fortable Medieval notion of a
closed and tiny cosmos. In the
1920s, Edwin Hubble showed
that our universe is constantly
expanding and evolving, a find-
ing that eventually shattered the
idea that the universe is unchang-
ing and eternal. And in the past
few decades, cosmologists have
discovered that the ordinary mat-
ter that makes up stars and galax-
ies and people is less than 5% of
everything there is. Grappling
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In the dark. Dark matter holds galaxies together; supemovae
measurements point to a mysterious dark energy.

Science 309 (2005) 78
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More is different

P PUI=IVDEE
s QDEDVEDHIEMTETE,
K IAEFRETRTHAEDS
s KIZ13FHO TIERELRW, {SAEDDEHED

s I KSADRF - BF2EDESITMDEISZN?
[BIFE M ) ( emergence) DYPIE =

P %Ewﬁé&&wn\éwuﬁ?uﬁo)L_
g (ET547—7)

s FEAR (ETEEIE)
s BEEHEK (V=7E—4%hH—)
s 8K (OvE1—%)
s JtFME  (DVD)
> B, MEOREBED I R TEFETITLARL,

s MBOYIBZIIEEBICHOZ7AYT147h 55

Department of Physics, Nagoya University



BE 25 FO/—R)VYIEFE

» 1985 BFHR—ILWR > 2000 34K LSI
> 1986 EFFERMSEEEELS P 2001 RFHADKR—X—

Y RIVERIER TPAVY294 588
> 1987 mRBEH > 2003 BEEDIEH
» 1989 1A 57 » 2005 BFHAF
» 1991 YIhTH— » 2007 BEXESIER
> 1994 iEFEREL > 2009 Y&E(E

» 1996 3He DB E)

> )
1997 L—¥ =% R A
» 1998 /P EFER—ILWRE Sol-YIRFEE WS

Department of Physics, Nagoya University



RIEREFEGRDEWNL?
- HFHRHRAELLIEATWANE I D DEL




X #-fLFRET —

HitZR5E e

att

© © 000 O

XRE. BEFEEFORBDERERIUKOVDKRR%
o BRURBAD T, GBI FOLOICIRS
W BRI AETORdT %

Department of Physics, Nagoya University



7

I [counts]

S ~
N i - ~
WK SERICIRDE
SER
¥R CoKa
X387 (45kV. 40mA
HEE BE=
4000
r{)
3000 a{211)
¥(200) e (200) l
1 l. "L r(220) I (311
2000 e AP o I!.T i Aol i i "'I-r-‘\— ..'-a-—-—n-.fr..m-_-'m...-.m: gt pinl A ]'r-.-,-_—- A EENYC
bt S I T___.,,lu_,_“_ A Moo oo A Moo Pann  700°C
_| ' A - - 727°C [ iB
1000 - p—— | -_ I P 1 | T T o L Ty vy 950°C '3
=, ) 1100°C it
a4 s 1147°C
""" = =5 = - st e e 1200°C
0 T T T 50 . LR, R P 0 R SR L L L R S
50 60 70 80 a0 100 110 120

Position ["2Theta] (Co)

Mg/ —

BRDVRIKICIRD &, X HR[D
- E—JDHDRLTREDEEDH

Department of Physics, Nagoya University

o

—HRINEFE Web Y1 b

o/ CE—UDEAS

XFITES




AY|

ST A RY

EE e

%Dr
O,D"D
EXLE
70v7

4815 1 °"°

§§

o
B OEEEE -7 Al E 7=
Y OBAB RN RN

IR |

Sop | o
BB T REFEND. BFESL B .
DIEE RN R E

Department of Physics, Nagoya Universi



AR EF: B<HEREAT S RDYE

B (=8F) ERER (=BFR) OREE

B =
—>fthDE & FHZE L 4L -
Eii :1 TéS’CZ)Iifiﬁa_ .jf : 1>L :ili

— 1R \ === I =
>t DEDALE N FERE g PR - 2 BT A e
_)Eﬁgﬁbilanﬁi N « P
—>EBEREIAEEL TV | f
N AL E SREBEODO ST g —EROLER
O R

2Q2ADNFDT—TIL10 Y MIT, —ATDODEN 10N (ZFE 10F)
— 11 BZFBOREITEY (T W
— BEORD

Department of Physics, Nagoya University



dl
It
e
21

BTDIK: BEKEF/

CDEESFODEICIZ.DF 2 1E
H=Y 1 BEOEFHWS

CDEFIE BEWICIIFHWNAHE5
HFREfRICASIES>ELT KR TE
72725 (ED)

DA ERDFDDFDMNET
EEOEKRET Tib)ﬁa\ﬁéct’)&
INI—VTEFHED
(7eEZIL RIFEFHANDETS,
EHNEFOVLRWNETS)

FryhH—hRh—RNE

ANZATHY

Department of Physics, Nagoya University



Im:

ST ERD X #REIHT

mipe s

LRGN, & t j “:::__u_:

o | __
" mwﬁtg ;’::“:‘“

lllllll

IIIIIIIIII

lllllllllllll

e B EOBEILE
- E*hfméwf
B 3% )2 Tldel, m4x

THIT=AENS

Department of Physics, Nagoya University



EFO
R

EFO
X

BFDKIEXFETRHEDIRASHD

- @

O O—O——O X BRE 5
O—0—0—0—@ ® O
O—O—0O—0O0—0O ® © ©
e—0—0—0—0© ® o

0—0—0—0—©

@
@
o—0—90—0—0 XiREE °c
® O
*—0—0—90—9
*—0—0—0—© 000
*—0—90—0—o© W..
o0 0609 _
EFDKDODARYES @

Department of Physics, Nagoya University



X #REFTCRATEF DK

(b) 136 K

RFHNES
CI‘I !f‘nEIEIfJ\’\Q@
BT D 2k
T YANSY()

o] 1fT

Ito et al., EPL, 84 (2008) 26002

Department of Physics, Nagoya University



BEDN ENDERITDE

(@l

F DK

32K 42K 52K 12K

Ito et al., EPL, 84 (2008) 26002

Department of Physic

, Nagoya University




BN CBITBETFDIK

- } k; 4 B

P T e

: .
-l

OmA 0.5mA TmA 1.5mA  2.5mA

_ Ito et al., EPL, 84 (2008) 26002
7

Department of Physics, Nagoya University



TANBIE RS

BIEEFDRN, BRI
g“riej.jl‘@ﬂ(

ANBEFITESDL

%‘ODﬁL\ H (f\_/ﬂ“ﬂ)ﬂqi/ﬁ%ﬁ
&, DKIBRSTH/NS -
i Tb%ﬁkd)r’ﬂm\ (IR LMET
ol 5 Pl

Department of Physics, Nagoya University



%5” \';IQ AIBE _jl‘@ﬂ((ri'fx(u_ﬁ?

KD = LVIREE 103
- BFIIETEIIRRE
ETR>TEYF IR .

- [EFDIK]IIKREE

AL IR AR 1
> BF DK IR 10
—>BFDKITEEZ —~

LiFBEBTS

Y4

EFODKITEBBRERL 4

TEETB o e e
N 3

Department of Physics, Nagoya University



Z—LDFERICHEDE WK

BE - 1 < B
V = R 1

~— 10

WE. RATOBEBT. 1&
EHICAREICTINBT. V
[T EEEFIL AR,

?&?ﬁb\%/ﬁtt% IC/NE<
7‘_&%@75\/%& l./\/\t\ I§IE?./Jll,
e L TEEER TS

o > = a
A=

Department of Physics, Nagoya University



Tl
iy
N2¢
=t
T
(]

BEFEEIYAIRSERLU

ENw ey
3, 7)1L

2 DODLEEREBEEEZE>TWNADT,
Ay FRREIRLOIFKICHEDFERRF

Z|=|z|=}—

il

FEREHMEMITELL BET 1) YL &8
L ERR SRS %ﬂ:??@i’)k RDEED,
&7

Department of Physics, Nagoya University



EA > /N—%4

| ! | ! | ! | !
(a) 6 G{BEDT-TTF),CsCo{SCNY,

o 10 Sample B2 1,,/ib — ; I
% o 100V (b)] (©)
% 10¢ N 10.0 V]
F el TR 8.0V )
) 6 7 8 o 10 & e
Vtot (V) :'_" .2
O - 80V
o [ 65V | 3
0
Vstd:Iesttd g E
O et
g_ o 65V
o |63V u g
3 Vsample Q o
) i Q w 6.3V
Standard i | Organic salt <L -
Resistor R, [ | Sample jEO A &
i [ e § ) iﬂML(\uth%—~p1wnEiii:i;
ex il T nta Pl lastfigih
Current/\Voltage
i Source - 6.0V | 6.0V
:= | ] 1 | 1 | | 1 ] 1
Vio 0O 01 02 03 04 O 100 200
Time (s) Freguency (Hz)

Sawano, Terasaki et al. Nature 437 (2005) 522

Department of Physics, Nagoya University



St A1) Y D4FER

N\ |

> X $REIIRDBELHEHS. BFDIKOYAAHHHh3
BT/ A—BMILLBVDAEX
BA BECHBILLTRE2T /77

> EE‘JE‘Jkﬁ:\.\EMF%E

s BERICLDERHEFEORMEEDRA S
10 A/cm?, 5 V/iem 12/E

E %1‘1*9%1_'_0)7('3'5‘317'/‘&47\ (10 nm)

F i TRET (BFEREIE) 5x10°V
s E_%ﬁkwéj_]'ﬂz g T {Iit/\xf&‘ulj\-&<7‘—d~jt‘:€) 0.1-1V
> BLERE

s NI EIICFH /A ZXHEIR

Department of Physics, Nagoya University



N\

SR A RYTIL 2 BIEDEFDIKDHS

.. Dihedral angle - 400 [ | [ | I
N 0-(BEDT-TTF),MM’(SCN)
%% Q%% 2 4
o
L 300 |-
(%%5’ ﬁ N
fﬂ?‘:% " g: wol | e
a E._:E ’
N %
100 |-
BT A1YRS |
I%(T}
)| M——
140 130 120 110 100 80

Dihedral Angle 0 (degree)

Department of Physics, Nagoya University



HEFTD 2 DOKIE IKTEKTERL

FRULNVIK EFRDIK
MNELTHES

Temperature

J1>J; J, <J,

0.0

-0.2 —0.1 0.0 0.1 0.2

Burgy et al. : PRL87(2001)277202 J —_— J




Wi CHRMN L EEEDME

1rr1Fx|r|I||11r|1r1!|||1|_|||r
5L X -
]{} ; % x 15[}_7|r|r|-’|lujl|l_ E

L Insulator

Ins.

Met.

Resistivity [L2cm)]

.......
.....
-----

—o—35T
— 55— 6T E
o— 17T ]
—— 7 T (warming)
- II|I|||||||1||!||||||.||1||| EE‘/: :t ﬁ \ :t
0 50 100 150 200 250 300 B XDMNDERT (Met) E/gb;h
Temperature [K] fd:\l\li:llﬁﬁ (Ins) NHEEL, W37

S-oTES

Phys. Rep. 344 (2001) 1 WHAZEH D



\H

L7 9 BIKIFIZICILD

mE i B2 1647 Mn B2 1E47) Mg/Nb B2t 47
I —EiE HBIn SR GE Y el = 58 5% BB 14
EHBIRA BRI EEBER
BRIGE SYiElrret] B Ri# B ERFEEX
PEBED I =T & HDD AR AV TV
ma Co E&1E47) BB E
I —EiE AEVBEIREE | RIBRDIRED
TRk BEEHKF
EAGE | BAREERSN | BEARRKEGHE -
WEOSE | RERERT | AMILIIO=s | WAMEFRE
2? 74(2005)3

Department of Physics, Nagoya University



MERZ D fE ]

57(7‘3\53:1—_[75\75\,73—*)% OmA  05mA  ImA  15mA  25mA
STRERT RITIE 100V ()
o E /)Ibfl"ﬂ”’% E_'%O)ﬂ(T\ /m’m Y _
éﬂ(b\/%bfd\\,\fi 75\1/)75\% (75\ Em
sl 2 55V i
c |
*EFDIKERMNT &, E‘H:,LOD}EE L _
M&1000f5 & 2615 3
— AVIN—H|TT2 BT Qs A

*[H <T1X‘k—_Lj 60V

T T
0 01 02 03 04
Time (s)

MBOYIEFZHIELT

Department of Physics, Nagoya University



	ページ 1
	ページ 2
	ページ 3
	ページ 4
	ページ 5
	ページ 6
	ページ 7
	ページ 8
	ページ 9
	ページ 10
	ページ 11
	ページ 12
	ページ 13
	ページ 14
	ページ 15
	ページ 16
	ページ 17
	ページ 18
	ページ 19
	ページ 20
	ページ 21
	ページ 22
	ページ 23
	ページ 24
	ページ 25
	ページ 26
	ページ 27
	ページ 28

