FA45%
$522

2005%7H

MEOEE- rr o cer maes e nn s -
SR FRALYEELHSARERHDO 725V UF — - - HE B

g Bl FiRAY 4 FEFEAOT A4 FMaBHER ORI
SUSLRABB - P REE
&
RS &Y
ol | T P R CRTRTRERPe 3. .F P
WA EBARS S

EOFO0-JERALLCEERMEHREOEM—RIL-FR—

WMERRAISSPO—-HYa v THE
-0 RV RFE- T

J WERRARES

A =a1—2
CABRRE
CEEAESAEAOREE RO &T

s

LI

#2e M)

A P ) AT WL 0
ER R .| b L s s e i

REKLYER TR

IESN DEsh - de







1807

kg
ton 10 ton
45.5 0.00001

10km/ 36,000km/
200

1.2km
25,000

1900

20cm

20cm



1955

1960

10

1970

95



1492

861 19
861

11

54

1450 +/-300




17 4 1

Fragility
1980 Angell
dl
m = dloglr). M
d(T/T) |1,
nert
2
( ) (LAM-80ET)
LAM-80ET
D (SP) PS)
10K
1 LAM-80ET Q 2 2 200K
2
2
200K 373K
3



0.6

o Polystyrene 8e=10ueV I, ~exp(-<u™>Q)
05 | e Polystyrene §e=2 meV o 4
= Styrenetrimer de=10peV 5
04 o Styrene pentmer de=10peV Polystyrene g
~ Tg=375K o
<L
~ 03| g
N Styrene pentmer 5
7 Tg=235K
02 Styrene trimer # o © 5 e
Tg=223K &, <U>,
u 8
o ]
01 [ v " ]
0% m 2
0 L L L
0 100 200 300 400 500
T/K
1 ST SP PS 2
2meV 2
2
10 peV 2 2
2
35
3L
MELH I
& o polystyrene
A2k
k7
\~. 15 |
A
-]
v 1L
[ CJPC 1
D;.!%‘aaﬂ;raﬁxgé‘g‘_H_H_H_Hi
0 02 04 06 08 1 12 14
7T
g
ST SP PS <u?>¢
Buchenau 2
2
uO
n=n,ex T 10, Uo (2)
(v)
f
2)
103s
101t g



. d@/(u*) )
dT/T) |1,
PS 139* 2.92
ST 85 1.78
SP 123 2.58
Glycerol 59...(53%) 1.24

101 g

103 s



(MRAM)

Ba

ISSP
CMR
Mn
At Ca2*, Sr2*
A
Mn Eg
A
A
2 A
1
Ba
12

Mn
(CMR)
1
Mn TMR(
Resistance RAM(RRAM)
CMR
R1xAxMnO3
) A
2
2)
CMR
Mn A
R Ba
A

R, A

CMR

R3*MnO3s

R3+



Ordered RBaMn;0Os5

©9°® ! 09, 0@

Ordered RBaMn;0g

1573 K 49° 500 go° 773K
Pure Ar (6N) flow ° 0, flow 12731523 K
20 o9 &) [ 0O, flow
2U3
BaCO, B Path 11
MnO SO0
Path I >
1623 K L= | 1173 K
1% O,/Ar flow 0O, flow
Disordered Rg.sBag.sMnOs3
1 RBaMn20s¢ / Ro.5BaosMnO3
RBaMn20s5
RBaMn20s(R = Y, La~Ho)
RBaM:0s5 A M=Co, Fe M=Mn
Millange 3
RBaMn20s¢ A
Ro.5Bao.sMnOs A
RBaMn20s A
A A A o
A RBaMnz0e¢
A A
RBaMn20s
A
2 MnO2
RO BaO
MnOs
Mn BaO
RO MnO:
Mn RO
R

4)

2 (@) RBaMn20¢
(¢) MnOg

O ) RO layer

(b) RBaMn:20Os



600 T T T T T T RBaMn20s 3(a)
-Y;{H% (a) RBaMn,Og - 5 R3* Ba* RO
500 PM e p .
i Gdg, PM | BaO
400 r RBaMn20s
1
300 | R=La Pr Nd MnOs
200 R R=Pr Nd
100 AFICE) | ] Ay A (AFM():  4(2))
— L ,AFT(A)E AFI:CE) i A
< 9 — A 2
~ s (b) RosBapsMnO; - RO BaO 5
500__ | R=Sm Eu Gd 3 (R=Tb Dy Ho Y) MnOs
400+ .
i PM(PI) = ) B
3007 e ( 40-) CE
200} - RosA0sMnOs (A= Ca  Sr) 100
I fem 1 K YBaMn:0s 480K A
100 y Gd Sm Nd Prj ] A
O-Af.”Al_AS/.GA’T‘A. | | Mn
0.72 0.76 0.80 0.84 RBaMnzOs ab
IR/ Tga? CE (40 c
3 () RBaMn:Os /(b) RosBaosMnOs 4 ¢ A4cd) 0
; PM: , PI: ,
FM: , AFM(A):A , 2
COI(CE):CE , AFI(CE):CE CE ( 4@) 6 RO
» SG BaO 3 (R=Tb
Dy Ho Y)
(a) (b)
A-type AFM dieyp CE-type AFI daeel dayo o
4 (@A , (b) CE
, (c,d)RBaMn20s c 4
CE ( 2
), (¢) RBaMn2Os c 4
CE
(d) Cp (e) fﬁ
orbital f;;;%éﬁ%ﬁ':— ./'.'c‘)%?-:’f charge ;g;lqéﬁ;%? -é:_?-fsiz%?é? orbital spin %‘.i%fg _;?%;%%*
o FFTIELT o AL e e oS
R st I g Vs
e I R e
bt P b L g ey Bl

10



A MnO2
MnOs ( 2(c)
NdBaMn20s SmBaMn20e (A ) CE
Mn (RixAxMnOs A=Ca Sr) 2
1 A
A Mn
Mn
0.1 I T T Yw Ruséa.,sMnoa : RBaMn20s
. Gd 4
4 sG A"‘“ﬁ,yxﬁ{ Ro.5BaosMnOs
2t Ho A
- o, 30)
. F o e = AFM(A) ] LaosBao.sMnOs
%_:/ 45 ' o D»f" Ry5SrosMnO;
S L
b 2F \Nd ~,tlsa
0.001 | " 4
. M 3
sf  AFI(CE)
4r LaosBaosMnOs
r “Pr
I 50 K
RosCagsMnO; “la
0.0001 L - L !
1.25 1.30 1.35 1.40 1.45 1.50
<> (A)
5 Ros5A0sMn0Os (A=Ca,Sr,Ba) <ra>-c2
. FM: , AFM(A):A 5 A
, AFI(CE):CE , SG: Vi LA
(Ca,Sr 1,7 ) <ra>
o2
Ro5CaosMnOs Ca Sr Ba R
Sr c? 102
A CE o? 102
Ba o?
A
Mn A A
A
A Mn

de-yZ

¢ 20)

LaBaMn20s

oo’ =Y yr’-r. .,
i

o2

CE

)y A

<ra>

Lao.sBaosMnOs

11



12

400

_(a)l (PIrBaI)MInzOIe S
300} o
200+
100+
Ao FM + AFM(A)
& SG
< O+ttt
~ _(b) (SmBa)anoe d
300+ ﬁc -
(C
i PI j
200+ j‘f/f
i AF1 ]
100 (CE) 5

SG

0 1 | 1
0 20 4
A-site Order (%)

6 (a)PrBaan()s /(b)SmBaanOa A

; PM: , PI:

FM: , AFM(A):A
, COI(CE):CE
AFI(CE):CE , SG:

’

Mn

Franck Millange

(YBaMn20s)

60 80 100

PrBaMn20Os SmBalMn20s

SmBaMn20s

PrBaMn20Os A
2 ( )
PrBaMn20s
(Sm?3+/Ba2*)
Sm Ba
A
CMR
o2
Smi-xLax+yBaiyMn2Os
CMR
CMR

A

¢ 6)¥

CMR

2)

o)

1,000%

3)

ISSP



D
2)
3)

4)

5)
6)

7

8)

)

See reviews, C. N. R. Rao and B. Raveau: Colossal Magnetoresistance, Charge Ordering and Related Properties of
Manganese Oxides (World Scientific, Singapore, 1998)

Y. Motome, N. Furukawa and N. Nagaosa, Phys. Rev. Lett. 91 (2003) 167204.

F. Millange, E. Suard, V. Caignaert and B. Raveau, Mater. Res. Bull. 34 (1999) 1.

T. Nakajima, H. Kageyama, M. Ichihara, K. Ohoyama, H. Yoshizawa and Y. Ueda, J. Solid State Chem. 177
(2004) 987.

T. Nakajima, H. Kageyama, H. Yoshizawa and Y. Ueda, J. Phys. Soc. Jpn. 71 (2002) 2843.

H. Kageyama, T. Nakajima, M. Ichihara, Y. Ueda, H. Yoshizawa and K. Ohoyama, J. Phys. Soc. Jpn. 72 (2003)
241.

T. Terai, T. Sasaki, T. Kakeshita, T. Fukuda, T. Saburi, H. Kitagawa, K. Kindo and M. Honda, Phys. Rev. B 61
(2000) 3488.

T. Nakajima, H. Yoshizawa and Y. Ueda, J. Phys. Soc. Jpn. 73 (2004) 2283.

13



1994 4 11
5 10
1 2
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
|
I ____________
Mike Zhitomirsky | Stephanie
PD Curnoe
[ Matthias Troyer |
PD
I I i i I
| |
I I
PD
| |
I PD
|
i
i
i
1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
i 115
!
YbsAsz
i
| CaV409 I SrCuz(BO3)2

14



70

70 CeAls CeCu2Si2
80
80
80 f
1/N
Manfred Sigrist
f d
infinite method finite
method
[1]
(2] [3]

YbaAss

15



111 4 Yb
Yb
Peter Fulde
Affleck YhaAss
g Dzyaloshinsky-Moriya
(4]
(5]
2001 4
1 5
3
4
CeTIns T=Rh, Co, Ir
HoCoGas f 115
Cells 115
2002 3 115
Joe Thompson PuCoGa
(6] ¥
(7]
2003 4
CaV409
1/5 4
\Y 4 d quench
1/2
[8,9]
CaV4O9

16



SU®“)

[10] SU@©2)x SU(2)
[11]
SU@2)x SU(2)
1998
SrCuz(BO3)2 SrCuz2(BO3)2
D1
[12] Shastry Sutherland
1980
SrCuz2(BOs3)2
[13] SrCuz(BOs3)2
1 ¢ ) [111]
4
1 1/2 2
1 1 Haldane
Affleck, Kennedy, Lieb, Tasaki 4 4
spin driven
Jahn Teller [14]

17



CuO2

P.W. Anderson

RVB(Resonating Valence Bond)

Reports on Progress in Physics

review

Keldysh

review

1986

CuO2
RVB
RVB
[15]
2000 [16]

-

G(V)  (2¢/h)

5

18

2003



Fano Fano

Fano Fano-Kondo

[19]




[ 1N. Shibata, K. Ueda, T. Nishino, and C. Ishii: Phys. Rev. B 54 (1996) 13495.

[ ]H. Tsunetsugu, M. Sigrist, and K. Ueda: Rev. Mod. Phys. 69 (1997) 809.

[ ] ( 1998).

[ ] M. Oshikawa, K. Ueda, H. Aoki, A. Ochiai, and M. Kohgi: J. Phys. Soc. Jpn 68 (1999) 3181.
[ ]H. Shiba, K. Ueda and O. Sakai: J. Phys. Soc. Jpn 69 (2000) 1493.

[ 1T. Maehira, T. Hotta, K. Ueda and A. Hasegawa: Phys. Rev. Lett. 90 (2003) 207007.
[ 1T Hotta and K. Ueda: Phys. Rev. B 67 (2003) 104518.

[ ]K. Ueda, H. Kontani, M. Sigrist, and P.A. Lee: Phys. Rev. Lett. 76 (1996) 1932.

[ 1M. Troyer, H. Kontani, and K. Ueda: Phys. Rev. Lett. 76 (1996) 3822.

[10] Y. Yamashita, N. Shibata, and K. Ueda: Phys. Rev. B 58 (1998) 9114.

[11] Y. Yamashita, N. Shibata and K. Ueda: J. Phys. Soc. Jpn 69 (2000) 242.

[12] S. Miyahara and K. Ueda: Phys. Rev. Lett. 82 (1999) 3701.

[13] K. Ueda and S. Miyahara: J. Phys.: Cond. Matter 11 (1999) L175.

[14] Y. Yamashita and K. Ueda: Phys. Rev. Lett. 85 (2000) 4960.

[15] H. Kontani, K. Kanki, and K. Ueda: Phys. Rev. B 59 (1999) 14723.

[16] T. Moriya and K. Ueda: Adv. Physics 49 (2000) 555.

[17] T. Moriya and K. Ueda: Rep. Prog. Phys. 66 (2003) 1299.

[18] T. Fujii and K. Ueda: Phys. Rev. B 68 (2003) 155310.

[19] I. Maruyama, N. Shibata and K. Ueda: J. Phys. Soc. Jpn 73 (2004) 3239.

20



40

10

10

10

10

2005

13

00

10

30

50

20

10 10

10 30

10 50

11 10

13 (
14 (

96

10:00
12:30
20
SPring-8
100
X
GaAs/AlGaAs

J-PARC

17

27

60

21



11

11

11

12

13
13

13

14

14

14

15

15

15
16

16

10

30

50

50

10
30

50

10

30

50

10

30

50
10

30

-10

-11

-12

22

11

11

30

50

12 50

13

13
13

14

14

14

15

15

15

16
16

18

1

LiCu202

10

30
50

30

50

10

30

50

10
30

30

- ESR
- ESR
- S=1/2 M3Cus(PO4)4 (M=Sr, Ca)
- F5PNN
-10
-11
COFFEE BREAK
-12 60T>H>20T
-13 PrPbs
-14 CdCr204
-15 InGaAs/AlAs
DMACuCls ESR
ACuCl3(A=TLK) ESR
MCuP207(M=Sr,Pb) ESR
RbFe(MoO ): ESR
ESR
ESR
CdCr204 ESR
GaAs/AlGaAs 2

ESR



10

10

10

11

11

12

-14
-15
-16

-17

-18

-19
-20
-21
-22
-23
-24
-25

-26
=27

14

00

30

00

30

50

20

50

10

AlAs:Yb/GaAs

30T

30

10 00

10 30

10 50

11 20

11 50

12 10

12 30

2DEG v<l1

-16

-17

-18

-19
-20

-21

-22

AFesSbi2(A = Ca, Sr, Ba)

SrCu2(BOs)2

J-PARC

COFFEE BREAK

30 X

23



O-1

(CDW)
CDW Zeeman
CDW CDW
10K CDW
(Per)2Pt(mnt)2 CDW
CDW Zanch
) Fermi Zeeman
CDW (CDWx ) CDWo CDWx
Zanch Fermi
CDW Fermi
) Fermi
0-2
Kuraguchi
2
2
2
0-3 GaAs/AlGaAs

24

CDW

a-(BEDT-TTF):KHg(SCN).4

CDW

Fermi

CDW

CDW
CDW
(

1

(CDWy

(CDWy

1

IFW Dresden?®

2



GaAs/AlGaAs (100)

MBE (411DA (100)GaAs
40 Tesla OMA
12 nm
o4
Aharonov-Bohm (AB ) (1
45T
21 AB
120T
AB
[1] H. Ajiki and T. Ando, J. Phys. Soc. Jpn. 62, 1255 (1993).
[2] S. Zaric et al., Science 304, 1129 (2004).
0O-5
NMR
50y m 50T
MOSFET
FET

[1] K.Mackay, M.Bonfim, D.Givord and A.Fontaine , J. Appl. Phys. 87, 1996 (2000).

GaAs/AlGaAs
ICCD

7.2 nm

(1]

(100)

Ajiki, Ando

25



0-6

ESR

150GHz

ESR

(1

X-band ESR

ESR

ESR
2 3
1.2 2 1 3 3
ESR
ESR X-band ESR ESR
X-band
1Imm
0.6THz ESR 20T
ESR Co(NH4)2(S04)26H20
2] 1010 spins/G

[1] H. Ohta, H. Nojiri, M. Motokawa eds., Application of Submillimeter Wave Electron Spin Resonance for Novel

Magnetic Systems, J. Phys. Soc. Jpn. 72 (2003) Supplement B 183 pages.

(2]

CuBe

8 kbar

26

2004-215203

O-7

ESR

NiCrAl

16 7 23
ESR
3.5 kbar
3 6
NiCrAl
6.5 kbar
KCuCls

KCuCls

1 GPa
ESR



0-8 S=1/2 MsCusz(POa)s (M=Sr, Ca) ESR
A) B) 0
D) E) ) G)
A) B) A B) C) D)
E) E) 1)) B A A Belik®
M3Cus(PO4)4 (M=Sr, Ca)
129K(Sr) /3
16T ESR g g 100K
100K 100K
Cu2+ powder pattern
Cu-Os
powder pattern 25K g S=1/2
ESR M;Cus(PO4)s 100K —
25K
0-9 FsPNN
FsPNN S=1/2  Heisenberg (2d/kp=-5.6 K o =J/J=0.4)
t ¢ 3D (¢ 77
[2]
2
5K EPR
g 2 K 4 T o
0.4 0.5
5 kbar 3]

[1] M. Takahashi, et al., Mol. Cryst. Liqg. Cryst., 306, 111-118 (1997).
[2] Y. Yoshida, et al., Phys. Rev. Lett., 94, 037203 (4 pages) (2005).
[3] Y. Hosokoshi, et al., Mol. Cryst. Lig. Cryst., 306, 423-430 (1997); M. Mito, et al., Solid State Commun., 111,

607-611 (1999).

0-10

27



NDMAP ; Ni

NDMAP

S=1/2

NDMAP

[1] H. Tsujii et al., Phys. Rev. B71, 014426 (2005).

[1]N. Maeshima, K. Okunishi, K. Okamoto and T. Sakai: Phys. Rev. Lett. 93 (2004) 127203.

0-12

Ce

Ce

28

O-11

(11

T1CuCl13

Landau—Ginzburg

Celns

(1]

Celns

CePd2Si2



0-13 PrPbs

4f

(AFQ) AFQ
PrPbs
5T

1T Sinusoidal

Ref. [1]Onimaru et al., Phys. Rev. Lett. 94, 197201 (2005).

0-14 CdCr:z04

CdCrz204 Cr3+(3d3, S=3/2)

Cr

Crat  togd

28T
“1/2

77T
1/2

60T

M [pB/cP*]

Te=0.4K AFQ

Celns

GPTAS
AFQ
L) L) L) T 10
g CdCr_ O v
2 4 'l 1s
[111]//8 .
N ext. '0
long pulse g
1.6K -e==s 16
14

single turn 12
6 K
40
1 1 1 1 -2
0 20 40 60 80 100
7]

ext.

['un “qre] Hp/wp

29



0-15 InGaAs/AlAs

x

InGaAs GaAs T = 300K
GaAs-AlAs "\, 88
~ T

\ 74

65

]

7

47

(InGaAs)s/(AlAs)s

Transmission (a.u.)
Jj
?ﬂ
~ Ix

21K

2=10.6um / (InGaAs)g/(AlAS)SL
0““5‘0‘ “160““15(:

Magnetic Field (T)
GaAs/AlAs
(InGaAs)s/(AlAs)s
0-16 J-PARC
10T SrCu2(BOs3)2 TICuCls
SrCuz(BOs)2 Dzyaloshinski-
Moriya il T1CuCls
2 2007
25T

[1] K. Kakurai, N. Aso, K. Nukui, M. Nishi, H. Kageyama, Y. Ueda, H. Kadowaki and O. Cépas in ‘Quantum
Properties of Low-Dimensional Antiferromagnets’ ed. by Y. Ajiro and J.-P. Boucher, Kyushu University Press (2002)

ISBN 4-87378-740-8, p. 102-108.
[2] H. Tanaka, S. Oosawa, T. Kato, H. Uekusa, Y. Ohashi, K. Kakurai and A. Hoser; J. Phys. Soc. Jpn. 70 (2001)

939-942.

O-17 f

1996 5 10T 13.5T

30



135T UsPd20Sis

PrOs4Sbie NpTGas 5f
2 JRR-3 T2-3
1-2
0-18
CuO2 d

La1.85Sr0.15CuO4 Te (rt,m)

Zn  0.1% La1.855r0.15Cu04 7Zn :0.8-1.1%

(in-gap state) Zn:1.7%
Ni Ni renormalize
Ni: 2.9% Zn Ni
Zn : 0.5% 3meV Zn : 2 .0%
14.5T 50% Zn
HMI-BENSC
0-19
SPring-8/
SPring-8 BL19LXU X
15
1 CuGeOs
15
2 CeP c Ce
I's I'7 I'7
14.5 I'7 8 9
3 Cu2(CsH12N2)2Cly
E. Lorenzo 40 mK 7.3
X

31



0-20

X
X
30
SPring-8
YbInCuy
2 1
0-21
X
k
k
10
X X AgKa MoKa CuKa
7
30K 2
5 6
0-22 X
(5T) (8 330K)X
MnFePosAsos

32

30

FesP

7K

S/IN

360

33T

CREST



(Aa/a=+0.5% Aclc=-0.6%)
[1]

[1] K. Koyama, T. Kanomata and K. Watanabe, Jpn. J. Appl. Phys., 44 (2005) 1.549-551.

P-1
1 2 3
4 5 6 7 8JST-CREST
1 2 3 3 4 4 5 6
6 6 6 6 6 7 8 78
ADMRO
(DMET)2X(X=I3, CuCls) B’-(BEDT-TTF)(TCNQ)
(DMET)2X Is CuCl2
Is
B’-(BEDT-TTF)(TCNQ)
P-2 DMACuCls ESR-
A B C D VBLE F G
A B C D B A E
AR F F C G
DMACuCls 4 1/2
DMACuCls
ESR g
0 420GHz(20K) 325GHz(16K) gap

singlet-triplet gap

33



P-3 AcUCIs(A=TI,K) ESR

A B c D E
A B B c D E E
ACuCl3(A=T1, K) S=1/2  Cu2*+ CuzCls
[1]
ESR
TI1CuCls 42 K 1 bar
75T 1.5 kbar 4T KCuCls 42 K 1 bar
22T 6.4 kbar 9T
7.8 kbar

[1] : M. Matsumoto at al.: Phys. Rev. B 69 (2004) 054423.

P-4 MCuP20-(M=Sr, Pb) ESR
VBLA B c D E F
A AB AB C
D Alexei A. BelikE F F
MCuP207 zigzag Belik
w 5K 4K 1
Heisenberg Bonner-Fisher curve
ESR 10K

Nagata-Tazuke
Cu Benzoate MCuP:207
Nagata-Tazuke

zigzag 2]

[1] A. Belik, M. Azuma, M. Takano, J. Magn. Magn. Mater, 272-276 (2004) 937.
[2] S.Miyashita,T. Yoshino and A. Ogasahara, J. Phys. Soc. Jpn, 68 (1999) 655.

34



P-5 RbFe(M00:). ESR

RbFe(MoO4)2 P3m1 (@=5.69  c=7.48 ) Fe3*(S=5/2) ¢
(2D-TAFM)
c 1/3 Ha H He)
Hes( Her) (1 ESR
H ¢ ESR — 90GH
2
6 H ¢
ESR — Het
Hee Hee
3 ESR 2D-TAFM Hes

[1] T. Inami et al. JPSJ, 65, 2374 (1996 ). L. E. Svistov et al. PRB, 67, 094434 (2003)

P-6 LiCu:z0: ESR

LiCu20s2 ( Pnma) b Cuz+
1 ESRE 23K ab
[ ESR 23K
LiCuz02 ESR
1.3, 1.5K, 30GH 1.5THz 0-55T
a b
¢ a,b
ab ab c
ESR

[1] T. Masuda et al., Phys. Rev. Lett. 92, 177201 (2004).
[2] A.M.Vorotynov et al., JETP 86, 1020 (1998).

35



P-7

S=1/2 FsPNN

ESR

P-8

CdCr204
28.5T (1

70 1400GHz ESR
(2]

28.5T ESR

ESR

CdCrz04

ESR

5T
ESR

ESR

0.06
0.05
0.04
< 0.03F
- 0.02F
0.01F
0.00

O 18K 1bar
X' 42K 1bar

329

X
0
ke

O 18K 3kbar
0.04

0.03F
0.02F %
0.01F X0

OO><
0.00

X' 42K 3kbar

ESR

1/2

10

ESR

ESR

collinear

55T

[1] H. Ueda, H. A. Katori, H. Mitamura, T. Goto and H. Takagi: Phys. Rev. Lett. 94 (2005) 47202.
[2] J.-H. Chung, M. Matsuda, S.-H. Lee, K. Kakurai, H. Ueda, T. J. Sato, H. Takagi, K. P. Hong an S. Park: preprint.

36

(v=2)

GaAs/AlGaAs



Quantum Mobility

strip Incompressible

P-10 GaAs/AlGaAs

2
” GaAs/AlGaAs2
“ 9 "
“ Quantum Mobility”
GaAs/AlGaAs
“ 9 »
P-11
4um
1.3um
RT 0.4K
1.6pum)
(up to 12T)
( 30mK)

Iv

mobile
Compressible
2
NA 0.55
( 0.4K)
GRIN
PM

37



P-12

II-VI

LO

II-VI

2 CdMnTe/CdMgTe

P-14 2DEG

GaAs/(AlGa)As

v<l1

P-15

GaAs/AlGaAs

38

7m0, ZnS, ZnSe, CdS, CdSe, CdTe

v<l]1

2DEG
InAs

v>1

v<l1

Vg=0V

I1-VI

CdS/ZnSe



GaAs/AlAs

GaAs/AlAs
P-16
(SWNT)
SWNT
(B//E)
SWNT
P-17

(Cd, Zn)Te/ (Cd, Zn, Mn)Te

P-18

SWNT

SWNT
SWNT

SWNT

SWNT

SWNT

CdS/ZnSe

SWNT

B

SWNT

E)

39



CdMnTe/CdMgTe

2T
( v<1)
v )
P-19
7-MosO11 10
(QHE) [
2
QHE Fermi v
* Field-dependent Fermi surface model”
QHE 40

QHE
Bq>19T
36T 49T

[1] M. Sasaki, N. Miyajima, H. Negishi, K. Suga, Y. Narumi, and K. Kindo, Physica B 298, 520 (2001).

P-20

300
&y

622

[1] Y.H.Matsuda et al., Rev.Sci.Instrum. 73, 4288 (2002).

40



P-21

SPring-8 BL19LXU 15
X 15
X
60 2
40 SPring-8
36.5
X
IP(Imaging Plate) APD(Avalanche Photo Diode)
40 50
P-22 30T
30T 5.5 mm 6 mm 1.6
mm
20 T
600 ps
P-23
S=3 Mn(S=2)-Ni(5=1)-Mn(S=2)
ESR 100
15K g=2
A Sz=1 2

41



ESR

P-24 1

(1

S=1/2

10%

[1] T. Sakai and M. Takahashi: J. Phys. Soc. Jpn. (1989) 3131.

P-25 AFesSbhi: (A =Ca, Sr, Ba)

AFesSbi2 (A=Ca,Sr,Ba)
100K

A=Ca 13T
Tmax Heff
Ca-Sr—Ba

A=Na

AFesSbi2 X (Tmax)'l BC(T:OK)

42

50K

A=Sr, Ba

Bc(T:OK) X (Tmax)-l



P-26 SrCuz(BO:s)2 -

1/3 1/4 1/8
SrCu2(B0s)2 NMR
1/8
NMR 50T
1/3 1/4
1/4
1/4
pP-27
160 K 80 K

50T S=1 120

43



44

17

ISSP

11

14

50
Si/Ge



11:00
11:30
11:40

12:00

13:00
13:20
13:40
14:00
14:20

14:40

15:00
15:30
15:50
16:20
16:40

17:00

17:20
17:50
18:10
18:30

B
LaOssSbi2
SPring-8
Si/Ge
Ge
Si
it

RT4Sbi2
PrOs4Sbis

R3Pd20Ges

R=La, Ce, Pr, Nd; T=0Os, Ru

Si

45



B AOs206 A 3 Cs Rb
K T 3.3K 6.3K 9.6K o
Cd2R6207 Tc 10K Tc
0s0s¢ 3 5d
A A
A
A
A Cs
Rb K K 40K
p
10K T3
T> o q
q 3/5
Si/Ge/Ga
KOs206
14T
Cs Rb Cs Rb KOs206 Y
Os 20md/K?2
B
p
B AOs206 (A=Cs Rb K T=3.3K 6.3K 9.6K [1-3]
A Os12018 cage 0
A
A=K A=Cs Rb KEK-PF BL-1B
Cs Rb K Os O 2 5
K Biwo=5.7 A2 Cs Rb K

46



[4] A cage 0
K <111>
<111> 0Os12018 cage <111>
channel A=K Te Ty=7.5K
A=Cs Rb
[1]. S. Yonezawa et al., J. Phys. Condens. Matter 16 (2004) L9.
[2]. S. Yonezawa et al., J. Phys. Soc. Jpn. 73 (2004) 819.
[3]. S. Yonezawa et al., J. Phys. Soc. Jpn. 73 (2004) 1655.
[4]. Z. Hiroi et al., J. Phys. Soc. Jpn. 74 (2005) 1255.
i
AOs206 A=K, Rb NMR
NQR
Rb SDW
K 2
2
200K
RT4Sbi2 R=La, Ce, Pr, Nd; T=0Os, Ru
RT4Sbiz2 R=La, Ce, Pr, Nd; T=0s, Ru
Vega Rietveld
RIETAN-2001T Os  RuSh: X

RT4Sbi2 Im3

47



PrOs4Sbi2

Ca4,(C11-C12)/2

10-100MHz

PrOs4Sbis
PrOssSbi2 I1-T4®
(C1u1-Ci2)/72
Sb 20
107-108s
Pr
PrOs4Sbis

PrOssSbiz

Y. Nemoto et al., Phys. Rev. B 68 (2003) 184109.

T. Goto, Y. Nemoto et al., Phys. Rev. B 69 (2004) 180511(R).

T. Goto, Y. Nemoto et al., Phys. Rev. B 70 (2004) 184126.

T. Goto, Y. Nemoto et al., J. Phys. Soc. Jpn. 74 (2005) 263.

S. Yotsuhashi, K. Miyake et al., J. Phys. Soc. Jpn. 74 (2005) 49.
K. Mitsumoto and Y. Ono, Physica C (2005) in press.

PrFesPi2

LaOsaSbi2
RM4P12(R : M :Fe,Ru,Os
PrFesP12 P-NMR P
@) Pr-4f r Ce Yb
[1] PrFesP12 T Otsuki et al.
splitting coupling
Pr-4f
PrOs4Sbiz r

48

PrOssSbiz

(Cu-Ci2)/2

20-40K
I's
20-40K
)
B
A B C
P :P,Sb)
PrOs4Shis
(quadrupole-Kondo)
(1/Ty) Pr-4f

PrFesP12

I



4 LaFesP12 LaRu4Pi2
Knight-shift  1/T: LaOs4Sb1s

[1] K. Ishida et al., Phys. Rev. B 71 (2005) 024424.
[2] Otsuki, Kusunose, and Kuramoto, cond/mat 0503665.

X meV

RT4X12

RBs R 2

La 200K

[1] N.Ogita et al., Phys. Rev. B 68 (2003) 224605.

LaRusSbi2 LaOssSbi2 La-NMR
1/T:
Os4Sb12
X
3
RBs
Si Ge
RBs
3
Bs
2
ROs4Sbi2
LasPd20Ges

La

49



Si/Ge

v C Si Ge Cso
1995
Ba Sise
BagsIVioo(IV=Si Ge
BazsGeioo MaxPlanck
Baz4Sii00
X MEM Ba
SrgsGaieGezn BasGaieGeszo
M. A. Avila
13 14
(1] (2]
I XsGaisGeso 14 X=Eu Sr 0.45A 0.3A
(3]
BasGaisGeso(BGG)  SrsGaisGeso(SGG)
Ga 0.3K p
n kL 0.3-1K T2 10-20K
SGG BGG 1/3
(4]
W BGG SGG 70K 44K C/T3
logT 10K 7K W
BGG SGG
1THz 0.7THz

[1] J. L. Cohn et al., Phys. Rev. Lett. 82 (1999) 779.
[2] A. Bentien et al., Phys. Rev. B 69 (2004) 045107.

[3] R. Baumbach et al., Phys. Rev. B 71 (2005) 024202.

[4] L. Gil et al., Phys. Rev. Lett. 70 (1993) 182.

50



R3Pd20Ges Si

Si R3Pd20Ges
(R=La,Ce,Pr,Nd) Caa 12 Pd 6 Ge 32
=1nexp(E/ksT)
E=70 225K o = 3x10711-2x1012¢
4f LasPd20Ges Caa 3K
Si
Si
100nm  105cm 10%cm-3
50
101%m- 10'cm3
Intrinsic point-defects in commercial-base silicon crystals Behavior and influence on afer-processes
Fujitsu Laboratories Ltd., Hiroshi Yamada-Kaneta
10
0.35
16M DRAM
16M DRAM

“ " DRAM

51



0.1 0.2

3 4

10
B- AOs206 A=K,Rb,Cs A A

3
A=Cs A=K
=K
3 au
3 La
LaFesPi12  LaOssSbi2 2
PrOs4Shie
PrOs4Sbis R3sPd20Ges R=La, Ce, Pr, Nd)

52



double-well

80 VsSi NbsSn Al5 AszB
p(T) T2
Debye-Waller
80
AsB A 2
Matsuura-Miyake 2
B AOs206 (A=K, Rb, Cs)
2
4

Yu-Anderson

53



2005 5 16 (

Emeritus Prof. Richard S. Stein
(University of Massachusetts)

Why Polymers?

Polymers, composed of large molecules, have unique properties leading to important applications and increasing
use. They may be composed of a single repeating unit (monomer) or several, forming copolymers. In this latter case,
controlled variations in the order of their monomer units is possible, serving to affect properties and convey
information. Various geometries are possible involving linear or branched chains or structures like dendrimers.
Structure and composition controls their ability to assemble in patterns having special electrical, optical, or biological
properties. They may be oriented to produce anisotropic materials and can be made in the form of films, fibers or
other shapes. The flexibility of polymeric chains permits large strain reversible deformation. They may be soluble to
produce solutions of controlled viscosity, or joined together (crosslinked) to give swellable gels. Their economic
attractiveness relates to their ease of fabrication. They are serving an increasing role as materials for construction,

communication, and for biomedical applications.
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Dr. Bernard Barbara

(Laboratoire Louis Ne’el)

Classical and quantum nanomagnetism

Nanomagnetism is a branch of magnetism devoted to the study of magnetic particles with sizes going from a few
nanometers to a few hundred nanometers. In order to understand the (classical) nature of the magnetization reversal
of these objects it is important to perform single-particle measurements. This review sketches what we learnt during
the last decade, after single nanoparticle measurements became possible (using the micro-SQUID technique).

Other "particles" with similar properties but with subnanometer sizes are also studied. These "particles" are in fact
large spin molecules. Each molecule spin results from the addition of its strongly coupled constituent spins (Mn, Fe...).
These molecules form single crystalline networks. They are generally weakly interacting through dipole-dipole
interactions. Ensemble measurements show that, in this case, nanomagnetism is no longer classical but quantum. In
particular magnetisation reversal occurs by resonant tunneling. This leads to a new field of research with many
interesting aspects on the slow quantum dynamics of these systems and its transition to classical dynamics.
Extensions to the case of rare-earth ions where tunnelling is associated with two (single ion) or four (two ions) bodies

entanglements will also be discussed.

2005 7 4 ( 4
6
Prof. Robert M. Metzger
(Department of Chemistry, University of Alabama)

Unimolecular Electronics and Unimolecular Rectifiers

Molecular-scale electronics, or unimolecular electronics, is coming of age. Molecules, with their small size (1 to 3
nm) and fast intramolecular electronic transitions (ps to ns), may present a viable alternative to inorganic electronics
when the present drive to faster and faster integrated circuits may become problematical. Gordon Moore’s “law” [1]
chronicled the doubling of the speed of computer circuits, as the separation (“design rule”) between electronic
components halved, at present roughly every 18 months. Commercial inorganic integrated circuits now use a 100 nm
design rule, and 2 GHz microcomputers are now on sale. These are exciting times. What is needed is a good way to
interrogate a single molecule with three electrodes, and see power gain in an electronic device based on a single

molecule. When that is done, the game will have been won. The recent advances (1996-present) in unimolecular
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electronics by other research groups will be reviewed. For the last several years we have been studying unimolecular
rectification [2,3]. In 1997 we showed that hexadecylquinolinium tricyanoquinodimethanide is a unimolecular
rectifier, both by scanning tunneling microscopy and also as a Langmuir-Blodgett (LB) monolayer of this molecule,
sandwiched between Al electrodes. The current is due an allowed electronic transition between the highly polar
zwitterionic ground state and an excited state with much less polarity. Later, we observed the same rectification, but
between Au electrodes: this required a deposition of "cold gold" atoms atop the organic monolayer: the current was as
high as 90,000 electrons per molecule per second; the rectification ratio was as high as 27, but decreased upon
repeated scans. Rectification was also found in an LB monolayer of 2,6-di[dibutylamino-phenylvinyl]-1-butylpyridinium
iodide, which may be an interionic back-charge transfer rectifier, and in an LB monolayer of dimethyanilinoazafullerene,
within which Au stalagmites often form, which can sometimes dominate the current-voltage behavior. Rectification was
sought in thioacetyl derivatives of alkylquinolinium tricyano-quinodimethanide, which exploits the joint advantages of
good film transfer (LB method) and covalent attachment (self-assembly on Au). A Langmuir-Schaefer monolayer of a
fullerene acceptor with two triphenylamino donor substituents, sandwiched between Au electrodes, rectifies above
4.5 Volts; the rectification does not decay with cycling, and there is evidence that the Fermi level moves
inhomogenously within the monolayer.

[1] G. E. Moore, Electronics, p. 114 (19 April 1965).

[2] R. M. Metzger, Chem. Reviews 103: 3803 (2003).

[3] R. M. Metzger, Chem. Record 4: 291 (2004).
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