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Nearly critical ground state of LaCuOzs

BRI M.Troyer

Magnetic susceptibility measurements of the coupled ladder compound LaCuOz.s show
spin - gap features with a large spin gap [Z.Hiroi and M.Takano, Nature 377, 41 (1995)].
NMR [S.Matsumoto et al., Phys. Rev. B 53, 11942(1996)] and SR measurements
[R.Kadono et al., preprint Jshow indications for a long range ordered ground state (LRO).

We have simulated the coupled ladder system by Quantum Monte Carlo (QMC). Using a
continuous time cluster algorithm [B.B.Beard and U. - J. Wiese, preprint] we can simulate
spin systems with 8000 spins without any problems.

At a critical ratio of the interladder to intraladder coupling(J’/J)c =0.12 we find a
quantum phase transition between a Néel ordered and a disordered state. At criticality the
uniform susceptibility behaves as x (7) =a7® with a universal prefactor. The
experimentally detected Néel temperature of 110K is found at (J’/JJ)c = 0.13, very close to the
quantum critical point.

This fact leads to the following explanation for the experimental data. At high
temperatures the spins are free, showing a Curie - like susceptibility. At temperatures of the
order of the intra - ladder coupling J=1300K short range correlations develop in the ladders.
The susceptibility shows a steep pseudo - gap like drop, similar to uncoupled ladders.

At temperatures below the inter - ladder coupling the properties of the ground state can
finally be seen. For small couplings, below the critical value, there is an exponential decay

caused by the spin gap. At criticality ¥ (7)) = a7* and in the nearly critical ordered phase



X (T)= xo+aT*, with avery small x.

The measured susceptibility data shows a steep drop, and then at low temperatures a
Curie - like divergence caused by inpurity spins. As our theoretical investigations show, the
steep drop in the susceptibility is caused by the pseudo - gap of the ladders. In order to probe
for the eistence of a real gap, the low - T’ asymptotic form below J’=~140K is needed. But there
the experimental data is dominated by the impurity contributions. We show that the data
can be fitted well by a sum of a Curie - Weiss term for the impurity and the xo+aT* form for
a nearly critical ordered system. Thus we have shown that the measured susceptibility data
is consistent with the nearly critical ordered ground state that was observed in magnetic
resonance measurements.

As a conclusion we find that magnetic resonance measurements are better than
susceptibility measurements in detecting spin gaps, as they do not suffer so much from

impurity effects.
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NMR/NQR Studies on Spin Gaps in Ladder Compounds of (VO)2P207
and Sris-xA«Cu24041 (A=Ca, Y, and La)

K. Kumagai, S. Tsuji, Y. Furukawa, M. Kato*, and Y. Koikes
Department of Physics, Graduated School of Science, Hokkaido University, Sapporo 060,
Japan,
«Department of Applied Physics, Faculty of Engineering, Tohoku University, Sendai
980 - 77, Japan

In order to obtain insights into the physics of the high — Tc superconductivity, we have
investigated the spin ladder system of Sr14Cuz24O11, which forms a CuOz chain, a Cuz0sladder
and Sr layer. Carrier doping effects on spin dynamics of the ladder and the chain sites in
Sria-xAxCuz4041 (A=Ca, Y and La) are investigated by Cu- NMR and NQR.

The energy gaps in the spin excitation spectra (spin gap) are confirmed to be A=140K for

the CuOz chain and A= 470K for the Cuz203 ladder site of Sr14Cu24041. As shown in Fig. 1, the
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spin gap for the chain site does not change with Ca, Y (up to x=3) and La(up to x=1)
substitutions for Sr in Sri4-xAxCu20s. On the other hand, the spin gap for the ladder
increases with the Y** -and La"" - substitutions for Sr**, and decreases with increasing x
for the Ca”"' - substitution. The spin gap for the ladder seems to collapse around x~13 of the
Ca - substitution. Hole - doping effects on the spin gaps for the ladder configuration are
discussed in terms of magnon and hole - depairing excitations for the spin S = 1/2 ladder.

In addition to the Cu ladder system, 3'P-NMR is employed to study low energy spin
excitations in both (V0)2P207 and VO(HPO04)0.5H20, in which V'*(S=1/2) ions have a
ladder configuration and dimer one, respectively. The spin gaps of an order of 30~ 75K are
confirmed. Figure 2 shows the distinct difference of the T-dependence of (71T K)™'
between the two systems, namely, the 7 - independent behavior in the dimer system, and the
large decrease below temperatures of the order of the spin gap in the ladder system. The
result indicates that a spin gap is independent of wave vector q for the dimer system, while
the q-dependent spin gap for the ladder system results that Im x (¢=Q) decreases more

rapidly than Im ¥ (¢=0) with decreasing temperature below 7<A (60K).
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Fig. 1. x—dependence of spin gaps in Fig. 2. Temperature dependences of 1/(T,T * K)

Sr4ACu,0,; (A=Sr, Y and La). in (VO),P,0, and VO(HPO,)0.5H,0.
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Effect of Orbital Order in Two-dimensional

Spin Gap System for CaV40s

HAYMER & E 1T
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Magnetic properties of two - dimensional spin gap system for CaV40s have been studied

theoretically with the assumption that a non - degenerate orbital such as the dxy orbital on

V atom is occupied. However, recent neutron inelastic scattering experiments are

inconsistent with the above theoretical results. Experimentally, the wave number which

shows the lowest energy excitation is (0, 0), while (7, 7 ) or incommensurate wave number

is obtained as the lowest point in some theoretical results. Secondly, if the shape of the

dispersion is reproduced, a strong anisotropy of the spin exchange coupling between V
atoms appears, which is difficult to understand from the previous assumption.

In order to understand these problems, we consider an alternative model of the spin gap
formation. We investigate effects of the orbital order for dx. and dyz orbitals where the
strength of spin exchange coupling between V atoms depends on the configuration of the
occupied d orbital on the V atoms. We consider the super exchange coupling between the
nearest neighbor V atoms and between the next nearest neighbor V atoms. In the first case,
the angle of V-0-V is almost right angle. Then the super exchange coupling works
relevantly through the p. orbital on the oxygen when the d electron localizes at dx orbital on
V atom and the other d electron localizes at dy. orbital on the other V atom. However, the

super exchange coupling may be relatively small when the both d electrons are occupied at



the same orbital on each V atom. Because the transfer integral of p: orbital of oxygen and
d orbital which does not extend to the oxygen is rather small due to the symmetry of the
wavefunction of these orbitals. In the second case, the structure of V-0-V is almost
straight line. Then the super exchange coupling works dominantly when the d electrons
localize at the same orbitals which extend to the oxygen. The important point is that this
effect causes the anisotropy of the spin exchange coupling. Although the Jahn - Teller
distortion or tilting of the pyramid structure lifts the degeneracy of the atomic energy level
of dxz and dy: orbitals, we neglect this effect within this study. Then we consider several
models with the possible patterns of the orbital order. In this study, we discuss one choice
of the models. The pattern of the orbital is that the occupied d orbital of the nearest neighbor
V atom is always alternated.

In our model, the temperature dependence of the uniform magnetic susceptibility in
experiments is reproduced by the exact diagonalization in the region of 0~700K. The origin
of the spin gap is ascribed to the four - site singlet which is not necessarily the same as the
originally proposed plaquette singlet. The lowest energy excitations of the triplet states
within the second - order perturbation are ( 7 , 0) and (0, 7 ) since there are bonding and
anti- bonding triplet dispersions, which is inconsistent with the experimental results. The
wave number dependence of the triplet dispersion depends on the pattern of the orbital
order. Therefore, the effect of orbital order may be relevant in understanding the magnetic

properties of CaV40a.
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Static and Mobile Vacancies in Spin Gap Systems

BK -« L5 kK B B A
I will discuss the role of mobile holes and static Zn impurities in the underdoped cuprates
with spin gap.

(1) It is shown that the nonmagnetic impurities doped to the spin liquid with spin gap
causes nonperturbative topological disorder and the system is described by the nonlinear
o molde with random Berry phases. The classical nature of the staggered moment is
enhanced by the topological decoherence, which results in the antiferromagnetic long
range ordering.

(2) The mobile holes in the underdoped cuprates are described by the SU(2) gauge theory,
where the two species of the slave bosons are introduced. It is shown that the confinement
problem is closely related to the insulator - superconductor transition.

(3) When the mobile holes are present, the nonmagnetic impurities causes the residual
resistivity. The magnitude of this residual resistivity is strongly correlated with the
formation or screening of the localized spin moment. Iproposed this as the new type of the
Kondo effect in the spin - charge separated state where the correlation in the conduction
electrons play significant roles.

My collaborators are P.A. Lee, H. Fukuyama, A. Furusaki, M. Sigrist, X.G. Wen, and
T.K. Ng.
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[1] #lZ($, H.Réder et al., Nature 366, 141[1993): T.Michely et al., Phys. Rev. Lett. 70, 39
53(1993).
[2] H.Onishi, H.Sakama, T.Aruga, A.Kawazu, and Y.Iwasawa, to be published.
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32 EMTE B, MAESIK K ARMIFFRIFIITOERICIEE D, UTOBRENSREL TE[1],
1. Deexcitation processes.

(a) Resonance ionization+ Auger neutralization vs. Penning ionization.

(b) He*(2'S)—He*(2"S)conversion.

(¢) Negative ion formation such as He*(1s'2s®, *S).

(d Spin-dependent emission processes usung He*(1s ? 2s 1 ) and He*(1s | 2s | ).
2. Electronic states localized at the outermost surface layer.

(a) Surface states and adsorbate states.

(b) Spatial electron distributions.

(c) Molecular orientations and chemical reactions.

(d) Many - electron effects.
3. Other.

(a) Metastable electron emission microscopy( MEEM).
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[1] Y.Harada, S.Masuda, and H.Ozaki, Chem. Rev. to be published.
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Positron 2D-ACAR Study of Perfect Crystals and Vacancies in Si,

Diamond and Ge: (1) Experiments

OB M B T ¥ MG
7~ P kR
#id K& H EBH K E
mowEE B
& B
EBRECEELT, Keldlhig, k- ROLEYHFEETO 2D-ACARDEWN,Y ®, Sift
DFFHEZEIY SEAFRTE T, O/, BONDF A TEY FORIEE LIh, HulLk )P,
BEFORMBEDO K VRN (FRETHL, B) ABoNDT, IS, GeDHKRET 5.
FA4T7EY oSl L EEHE R, HEBRAHN _2OLIKE TSV LD EDHETH S
B, Thh, 2D-ACARICED L HBRME B E#ERm LIV,
Tz, (@Diamond, (b) Si, ()Ge® 2D-ACAREAH: (Mg TFERHTHEIE{L), &(dDiamond
D 2D-ACARN S, SIOERFHEITHHETH(67 %) #21F, Sid2D-ACARZZLI|VW b0,
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P <001> {mrad}
P <001> (mrad)

P <001> {mrad)
[} 2
P

4 =2
.
P <0015 (mrad)

-’B -.6 " vIZ 0 l2 ; '5 ! =12 -8 -4 0 ' ll ‘ 8 12
(c) Ge P <1105 (mrad) (d) Diamond - 67% Si <1105 (mrad)
(1) T.Chiba, T.Akahane: Proc. ICPA - 8(World Sci., 1989),p.674.
(2) M.Hasegawa, T.Chiba, A.Kawasuso, T.Akahane, M.Suezawa, S.Yamaguchi K.Sumino: Mat.
Sci. Forurm 196 - 201(1995)1481.
(3) M.T.Yin, M.L.Cohen: Phys. Rev. B24(1981)6121.
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Positron 2D-ACAR Study of Perfect Crystals and Vacancies in Si, Diamond

and Ge: (Il) Theory

Z.Tang*, M.Hasegawa®, T.Chiba" ,M.Saito®, S.Yamaguchi*
“Institute for Materials Research, Tohoku University,
" National Institute for Research in Inorganic Materials,
*NEC Infomnatec Systems, Ltd.

Positron 2D - ACAR distributions in elemental semiconductors: Si,diamond and Ge, are
studied by use of first-principles molecular-dynamics calculation based on the
two - component density - functional theory. The electron - positron correlation effect in the
9D - ACAR is investigated within the frame of local - density - approximation(LDA) and
generalized - gradient - approximation(GGA).

For perfect crystals, the calculated 2D - ACAR distributions along different projection
directions show significant anisotropies(Fig. 1 (@) and (b), for example), which are well
consistent with the present experiments. The 2D-ACAR of positrons trapped by
monovacancies in diamond and divacancies in Si are simulated by using a 64 - site supercell.
The results after geometry optimization can well reproduce our experiments and show
small anisotropies relative to the symmetries of defects(Fig. 1(c) and (d)). The analyses
based on the present experiments and calculations indicate that the 2D-ACAR is an

effective tool to provide microscopic information on vacancy - type defects.

Py along (011] (mrad)

-10

Px along [01T) (mrad)
Fig. 1. The calculated positron 2D - ACAR distributions(LDA )in the perfect crystal (ajand aligned
divacancies Va' ([111]axis) of Si (¢). Their anisotropies are shown in (b and(d), respectively.
Solid(dashed) lines indicate positive(negative).
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[1] Ishibashiet al. Phys. Rev. B in press.
[2] Chanetal. Phys. Rev. B 50(1994) 10393.
[3] Jeanetal. Physica C 221(1994) 399.
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Wave Function of Delocalized Ps in Alkali Halide
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KC1 o (k) 91 % 0.2% 7. 6% 1.4% 0.1%
B O (k%) 57 % 5.0% 37T % 1.4% 0 %
E 5 % 1. 6% 22 % 0.6% 0.8%
KI BOH (x ) 92 % 0.8% 5. 7% 0.9% 0.4%
OGH Ok o) 14 % 57 % 28 % 1.3% 0 %
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Gx/(27m/a) 0 1 2 3
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i 81 % 0 % 19 % 0%
%2  KC1® | (Kot E— 758, FldZhang, Song 12L& B5FHE[3] 2”7,
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#F1. Psfiggxr/VF—(ineV)

Aok PsH PsLi PsF PsCl PsBr Psl
HF =1.17 -3.41 1. 60 0.71 0.18 -0.43
VP2 =0;:12 -2.19 2.25 1.63 1.25 0.95
CcCcp* 0.70

QMC 1.98+0.17 1.91=0.16 1.14=%0.11
Hylleraas 1. 060

£ B 1.1£0.2 2.9%£0.5 2.0%0.5

‘complete coupled pair method
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bomHEAREARVEE 1306 RIS - 2 ZELEN TR L Table2i /R d

B TP TODPsIE(1~3) X10 "ofs ' T, BAFORMEICHF VEKFELIEh -7, TOfER
ER0.Inm O FOILMEHE L TR/NS T, o-PsOFEHRA X5 TOHEE REL S,
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XBAANOBEAES DV, o-Psid, EWEKHOBIT/NS BN REBLLBEHL, £
DAEHHA ZOINBICHVESIBFUC PS v TaN, Ey /A THBTH5ETEITI L
E£i 005, E->Trah okt s EHHARELOY A X, o-PsHLDLEEICHFAETESLKRE
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Quenchers Polymers
Q 0
'C /g\ u FyC_ .CFy || H,C
/
H;CH,CH,CH,C "N\ @L /N—CH;CHICN{:H: @l @ CHy
(0] 3
BPMI 6FDA-TrMPD
HyC, ,CHy
JORON:
1 PC
N—NDNO, o'c‘o’
ON %
—CH,-C— PBMA
DPPH I
=0
0—CulY

Table 1 Quenching rate constant, k, diffusion coefficient of o - Ps, DPs, and average
migration kistance, x, of o - Ps in polymer films at 298 k.

Polymers k DPs x 10° X
/Quencher [M 'ns™ '] [em*s™'] [nm]
6 EDA - TrMPD/BPMI 0.31 1.0 1.5
6§ EDA - TrMPD/DPPH 0.77 1.6 1.9
PC/BPMI 0.81 2.6 2.4
PC/DPPH 0.85 1.8 2.0
PBMA/BPMI 0.65 2.0 2.1
D=k/(47R* L), R*: 0.36nm(BPMI), 0.58nm(DPPH)
X :/( 6 Dt3),

73:3.7ns(6EDA -rMPD), 2.1ns(PC), 2.4ns(PBMA)
Table 2 Estimated values of average distance between free volume holes in polymer

films

Polymers Vr Vh, ps [nm?*) Nh
§ EDA -TrMPD 0.182 0.273 14
PG 0.165 0.100 74
PBMA 0.163 0.133 48

Vr=(Vr -Vo0)/Vn. Nh=(VE/Vhps)(4/3 mx*).
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PeakW\THEKT 5 LA E W DAFIF ZHITHHINT 5. ChEEKT 2 —20HEIIEHIED
IKFER TR AR ATV, RERICEZEPESIC L DKFEERETE2LTH S,
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On the Unstable o-Ps States in Low Molecular

Weight Organic Solids

Hamdy F.M. Mohamed and Yasuo |to

RCNST, The University of Tokyo, Tokai, l|baraki 319-11

In the previous work[1] we showed that the temperature
dependence of several low molecular weight organic solids
show two different o - Ps states. In one state both 73 and Is
Change smoothly from the liquid values as if to indicate the
existence of a kind of supercooled state. Another is the state
with short lifetime (1-1.5 ns) and low intensity.

The positron annihilation lifetime(PAL)and Doppler
broadened annihilation radiation (DBAR) were measured
more extensively for n-hexane by keeping the sample
temperature at 20 and 130 K and measuring PAL and
DBAR as a function of time.

At 20 K 73 was in the second state until 50 h and then it
came to the first state within 20 h and leveled off. Is showed
the same trend except in the region from 50 to 70 h where it
decreased and suddenly increased to the first state.
(V -shape) The S - parameter showed the same trend as 73
except it dropped after 75 h and then another V shape
appeared in the region 180- 240 h as shown in Fig. (1A).

At 130K 73, I3, and S-parameter show oscillations
between the first and the second states of o - Ps state almost
at the same time time as shown in Fig. (1B).

The interpretation of the oscillation between the two
states is not clear. Probably the o - Ps states are not stable
and are easily affected by the state of molecular
aggregation. It is slso probable that something like
charge - up effect as a result of accumulated positive charge

or irradiation effect by positrons is involved.
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& H Energy levels in quantum dots

2 F

We report on the calculations of energy levels for electrons, holes, excitons (X), bi- excitons
(X2) and charged excitons (X7, X*) complexes in Ga(In)As/GaAs quantum dots. The
shape of the dots is modelled by cones or hemispherical or cylindrical caps floating on a 2D
wetting layer. The one particle eigenstates have been obtained either by variational
calculations or by a numerical diagonalisation of the hamiltonian inside the basis formed
by the eigenstates of a free particle moving in a large cylinder enclosing the structure.
Piezo - electric fields were not taken into account. The energies of the exciton complexes
were also evaluated either by variational calculations or using the numerical one particle
eigenstates together with a first and second order perturbative evaluation of the coulombic
terms between the one particle states which are bound in the dots. We find that the exciton
correlation energy is rather large (25 meV) in actual InAs dots(10 nm basis radius, 1.2 nm
height) while those of the charged excitons are either small(2 meV) for X or negative for
X~. The reverse situation is found in Ga(In)As/GaAs hemispherical caps where the X~is
bound while the X* is found unbound. The bi - exciton is weakly bound (1 meV') as a result
of the large energy separation between the one particle states. We have also evaluated the
evolution of the lowest lying recombination line of dots containing up to 5 electrons or holes

prior to illumination.
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& H NON - FERMI LIQUID BEHAVIOR OF HEAVY - FERMION SYSTEMS AT A
MAGNETIC INSTABILITY
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The competition between on-site moment compensation by the Kondo effect and
long - range RKKY interaction between localized magnetic moments leads to either a
nonmagnetic or a magnetically ordered groundstate in heavy - fermion systems. Even in the
case of no magnetic order short- range dynamic intersite correlations are observed. Yet,
most heavy - fermion systems can be described at very low temperatures T within the
framework of Fermi-liquid (FL) theory with, however, a very large effective mass m*
derived from the huge linear specific - heat coefficient y=C/T and a correspondingly large
Pauli susceptibility ¥, both being only weakly dependent on temperature. The electrical
resistivity of Fermi liquids exhibits a contribution Ap=AT"* arising from particle - particle
collisions.

Deviations from FL behavior have been found recently in several heavy - fermion systems.
This non- FL behavior may have different microscopic origins such as the single-ion
quadrupolar Kondo effect which was suggested to be effective in Uo.2Y0.8Pds, a distribution
of Kondo temperatures, or a collective effect caused by incipient antiferromagnetic order.
Here we focus on the latter scenario which is exemplified by CeCus when alloyed with Au.
Long - range incommensurate antiferromagnetism is observed in CeCus-xAux for x> 0.1,
with the Néel temperature T increasing linearly with x, reaching 2.3K for x=1. For x =0.1
where Tn=0, marked deviations from FL behavior are found, e.g. the specific heat C
depends on T as C/T ~ -1n(7T/To), the magnetic susceptibility as x~1-a/T, and the
T - dependent part of the electrical resistivity as Ap~T.

It is suggested that low - energy spin excitations are at the origin of these anomalies, which
occur at a zero - temperature quantum phase transition. Large magnetic fields B restore FL
behavior. Detailed measurements of the specific heat and electrical resistivity show that the
low - T'range of FL behavior extends towards higher T with increasing B, with the crossover
temperature Ter varying roughly ~ B. Apart from changing the Au concentration x, the
transition can be tuned by applying pressure p to antiferromagnetic samples with x >0.1.
For x=0.3, T'w —0 at pc = 8kbar and non - FL behavior is observed in the specific heat for this
critical pressure. For x=0.2, where we observe a logarithmic divergence of C/T, pc= dkbar
and for p=6.9kbar we recover FL behavior. On the other hand, non - FL behavior cannot be
induced by a magnetic field at the antiferromagnetic - paramagnetic transition for x=0.2,
as low - lying spin excitations are frozen out.

Another interesting non-FL system is UCus-zPd:. Non-FL behavior in the

low - temperature specific heat was reported for x=1 and 1.5, with spin - glass ordering
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occurring below ~ 0.2K for x=1. This suggests the proximity to magnetic order, indeed
UCus orders antiferromagnetically. On the other hand, a remarkable
single - ion(q - independent) scaling was observed in the dynamic structure factor of
inelastic neutron scattering (1meV < hw < 25meV) for intermediate temperatures 12K < T

< 300K. Kondo disorder was invoked in particular for this system.
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& H THREE EXPERIMENTS WITH NEUTRON POLARISATION ANALYSIS

® B .

Analysis of the polarisation of the scattered neutron beam is useful in a number of aspects

of magnetism. Three will be described and illustrated with recent experiments. They are,

1. The separation of diffuse magnetic scattering from diffuse nuclear scattering in
disordered systems. The magnetic and nuclear diffuse cross sections have no
recognisable features which can otherwise distinguish them. The Co-Mn alloy system
has composition range between ferromagnetism and antiferromagnetism in which there
is no long range magnetic order. We have established that the magnetic diffuse scattering
is so small that there cannot be any local moments.

2. The determination of moment direction and the elimination of otherwise possible
magnetic structures. FesMnSi is ferromagnetic but at low temperatures acquires an
antiferromagnetic component. We show that this component is orthogonal to the
ferromagnetic direction and that no chiral component is involved.

3. The separation crystal field transitions from other events in neutron spectroscopy. We
have measured the crystal field transitions in PrAls by pulsing the spin flipper and
measuring in PA mode. Not only does this obviate the need for a companion experiment
on a closely similar non magnetic compound to eliminate other sources of scattering like

phonons, but it cleanly separates out the broadened magnetic quasielastic scattering.
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o H Order and Disorder in Spin Ladder

® B

Spin ladders formed from two antiferromagnetically interacting chains of spins S=1/2 are
characterized by an energy gap finite spin correlation length. In this talk, the relations
between these systems and other quantum spin models with an energy gap, such as
Haldane - , Majumdar - Ghosh - and spin dimer chains, will be discussed with the result that
the hidden order of the Haldane chain is also found in spin ladders. A new theoretical
approach using exact matrix product ground states will be described which shows that all
these gapped systems are in the same quantum phase. Finally numerical and analytical
results on the effect of nonmagnetic impurities and of free edges in the regular spin ladder

and discuss their influence on ordering.

B B 19965E12H16H(H) Fik | B~ 2R

B BT WIHERTERT QR | REERE

# O OH K Mx K

(Fil@) EHY 7 +IV=TKE

& H Aspects of d - wave superconductivity

® 5

After a briefintroduction on d - wave superconductivity in HTSC, I will discuss 2 topics. 1.
Zn - substitution in Cu - Oz plane has dramatic effects; the rapid suppression of 7. and the
rapid increase of the residual density of states, which are accounted for by a model with
impurities in the unitarity limit. 2. d - wave superconductor in a magnetic field exhibits a
number of surprising behaviors. Here we limit ourselves for B//c and discuss the vortex

state for B = Hc, and B Hc,,.
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The Mott transition: a tribute to Sir Neville
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A brief overview of a few experiments on the metal - insulator transition gives an indication
of Mott's profound influence on condensed matter physics. We will look at the motion of

electrons as they condense into a liquid, as they hop in a random potential and as they

vibrate in an unstable crystal.
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