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Full Counting Statistics of a Superconducting Beam Splitter 21DP1

Wolfgang Belzig Johannes &lin, Christoph Bruder

Departementifr Physik und Astronomie, Klingelbergstr. 82, 4056 Basel, Switzerland

The complete information about a charge transfer process is contained in the sdutiatieaht-

ing statistics We study the statistics of charge transport in a mesoscopic three-terminal device
with one superconducting terminal and two normal-metal terminals. We calculate the full dis-
tribution of transmitted charges into the two symmetrically biased normal terminals. In a wide
parameter range, we find large positive crosscorrelations between the currents in the two normal
arms. We also show that the third cumulant provides additional information on the statistics not
contained in the current noise.

Excitonic condensation in a symmetric electron-hole bilayer 21DP3

De Palo S. posdé§¢ Rapisarda F. ddcsenatore G. Professor

2Universitr di Roma “La Sapienza” and Istituto Nazionale di Fisica della Materia @ndi Roma, Italy
bInstitut fur Theoretische Physik, Johannes Kepler Universitat ,Altenberger Strasse 69, A-0404 Linz,
Austria

“Dipartimento di Fisica Teorica, Universitdi Trieste, Strada Costiera 11, 34014 Trieste, Italy

Using Diffusion Monte Carlo simulations we have investigated the ground state of a symmetric
electron-hole bilayer and determined its phase diagraffi at 0. We find clear evidence of

an excitonic condensate, whose stability however is affected by in-layer electronic correlation.
This stabilizes the electron-hole plasma at large values of the density or inter-layer distance, and
the Wigner crystal at low density and large distance. We have also estimated pair correlation
functions and low order density matrices, to give a microscopic characterization of correlations,
as well as to try and estimate the condensate fraction.
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21DP4 Oscillations of Magnetoconductance in semiconductor-superconductor junctions
with a laterally potential barrier isolator inside semiconductor region

Tzong-Jer Yang, Ben-Yuan G8, Young-Chung Hsue

2Department of Electrophysics, National Chiao-Tung University, Hsinchu, Taiwan
bInstitute of physics, Academia Sinica, P.O.Box 603, Beijing 100080, China

Magnetoconductance(MC) in junctions of a superconductor and a semiconductor(Sm) consisting
of two parallel quantum waveguides coupled through a potential barrier under a perpendicular
applied magnetic field in the semiconductor region is studied theroretically. The results of MC
showing a series of oscillations with stepwise platform and spikes may be understood well within
the phenomenological argument similar to Y. Asano (Phys. Rev. B 61, 1732 (2000)) proposed.
Also, MC spectrum may be tailored by changing height, width, position, and the number of the
isolating barrier layers in Sm .

21DP5 Response Times of a Thermometer Based on Normal Metal - Insulator -
Superconductor (NIS) Tunnel Junctions

Jani M. Kivioja, llari J. Maasilta, Jukka P. Pekola
Department of Physics, University of &gkyh, P. O. Box 35, 40351 Jiekyh Finland

Thermal effects in a thin film NIS structure fabricated by electron beam lithography are studied
by heating electrons in the normal metal island in the frequency range 0.1 Hz - 80 MHz. This
is done by applying an ac-bias to one pair of junctions, and measuring the dc response of the
additional junctions connected to same N metal. Unexpectedly, the response shows a cut-off
frequency well below the one corresponding to the electron-phonon interaction. The effect does
not seem to be a simple equilibrium phenomenon of the electrons and quasiparticles, since the
measured differential conductance curves indicate non-trivial changes in the superconducting
density of states at the high frequency side of the cut-off.

21DP6 Magnetic-field-tuned Superconductor-Insulator-Metal Transition in ultrathin TiN
films

Tatyana |. Baturing D.R. Islamo¥, Z.D. Kvorf*, M.R. BaklanoV, A. Satt&

%|nstitute of Semiconductor Physics, 13 Lavrentjev Ave., 630090, Novosibirsk, Russia
’IMEC, Kapeldreef 75, B-3001 Leuven, Belgium

We report the experimental observation of a magnetic-field-tuned superconductor-insulator tran-
sition (SIT) in ultrathin TiN films. The low temperature transport properties of these films
show scaling behavior consistent with a transition driven by quantum phase fluctuations in two-
dimensional superconductor. The magnetoresistance reveals peak and a subsequent decrease in
fields higher than the critical field. The temperature dependences of the isomagnetic resistance
data on the high-field side of the SIT have been analyzed and the transition from insulating to
metallic phase is found, with at high fields the zero-temperature asimptotic value of the conduc-
tivity being approximately equal t&? /.
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Inductive Coupling of Two Superconducting Loops with Three Josephson 21DP7
Junctions

Yoshihiro Shimazu

Department of Physics, Yokohama National University, Yokohama 240-8501, Japan

A superconducting loop with three Josephson junctions can behave as a macroscopic quantum
two-level system, which could be used as a flux qubit. Coupling of qubits is necessary to realize
a quantum computer. We have been measuring on two such loops which are inductively coupled.
Antiferrromagnetic ordering of the two loops is expected when the magnetic flux in each loop is
around half a flux quantum. The quantum coherence of two-qubit states will be discussed.

Long—range coherent transport in macroscopicV.S systems 21DP8

Yuri N. Chiang Olga G. Shevchenko

B.Verkin Institute for Low Temperature Physics and Engineering, National Academy of Sciences of
Ukraine

In the system Aluminium-Indium, the metals being in a mechanical contact of different area, the
temperature-dependent transport in normal single-crystal bulk Aluminium has been investigated
over the temperature interval included the superconducting transition temperature for Indium.
One of the normal voltage leads was located on Aluminium at a macroscopic distance either
from the Al-In interface or from the other, superconducting, voltage lead. After In went into the
superconducting state the change in normal Al conductivity over helium temperatures exceeded
by an order of magnitude or more that change in case whelNthbeoundary was absent.

Unusual Quantum Magnetoresistance Oscillations in the Superconducting 21DP9
Microstructure with a Small Loop

Vladimir I. Kuznetsoy Sergey V. Dubonos, Viacheslav A. Tulin

Institute of Microelectronics Technology and High Purity Materials, Russian Academy of Sciences,
142432 Chernogolovka, Moscow Region, Russia

The magnetoresistance R(H) of a small thin film aluminum loop connected to a large Al con-
tacts by Al narrow lines is measured near the superconducting transition temperature. We find
quantum oscillations in R(H) which is different from Little-Parks ones. In low magnetic fields

the oscillations are superposed on the anomalous background of negative magnetoresistance. We
also find the oscillation amplitude versus the applied current to be nonmonotonic and differen-
tiated in low and high fields. We attribute this behavior to non-local effects, to contributions of
phase-coherent paths that passed through the loop as well as large contacts, so the contacts isn't
ideal reservoirs.
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Using vortex pumps to control the motion of flux-quanta in superconductors

Franco Nori

Frontier Research System, The Institute of Physical and Chemical Research (RIKEN), Wako-shi
351-0198, Japan; Physics Department, University of Michigan, Ann Arbor, Michigan, USA

We have studied several types of pumps to control the motion of flux-quanta in superconductors.
These systems consist of superconductors with pinning sites shaped either: (a) as triangles, (b) as
boomerangs, or (c) as two overlapping square arrays of round blind holes. These systems rectify
(in different ways) an applied electrical alternating current, transforming it into a net DC motion

of fluxons. The asymmetry of the pinning potential induce this diode effect. This type of control

of the motion of fluxons can have important applications in devices, like SQUID magnetometers,
where the removal of trapped flux would greatly help the reduction of noise in these devices.

Superconducting SET with Tunable Electromagnetic Environment

Michio WatanabeKaoiji Ishibashi, Yoshinobu Aoyagi

Semiconductors Laboratory, RIKEN, and CREST-JST, 2-1 Hirosawa, Wako-shi, Saitama 351-0198,
Japan

Small-capacitance superconducting tunnel junction is a promising candidate for solid-state real-
izations of quantum computing. In solid-state systems, a major obstacle is decoherence resulting
from coupling to the electromagnetic environment. We have studied the environmental effect on
superconducting single-electron transistors (S-SETSs), which are building blocks of nano-circuits,
by biasing with 1D arrays of small-capacitance dc SQUIDs. The advantage of this SQUID con-
figuration is that the effective impedance of the array can be varigitli by applying an external
magnetic field, i.e., the arrays are tunable environment to the S-SET. As the zero-bias resistance
of the arrays is increased, Coulomb blockade in the S-SET becomes sharper. Furthermore, the
dependence on the gate voltage changes frgariodic to 2-periodic. These results imply that

the SQUID arrays are effective on-chip noise filters.

Critical current distributions in ballistic Andreev junctions

Edgar Hirfeld®, Thilo Baucl, Vova M. Krasno¥, Per Delsing, Hideaki Takayanagi

“Microtechnology Centre at Chalmers an@t®borg University, 41296 @eborg, Sweden
PNTT Basic Research Laboratories, 3-1 Morinosato-Wakamiya, Atsugi-Shi, Kanagawa 243-01, Japan

We have measured swithing-current histograms for different Andreev based Josephson junctions
made of niobium — InAs two-dimensional electron gas — niobium. From the histograms we
extract both the escape temperature and the “real” critical current. Measurements are presented
as a function of temperature, magnetic field and applied gate voltage.

By comparing the effects of temperature versus those of magnetic field and gate voltage we can
evaluate the nature of the escape process and its dependence on different parameters.
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Mesoscope interference effects in ultrathin Bi films 21DP14

A. |. Golovashkirt, G. V. Kuleshov&, A. M. Tskhovrebo¥, A. N. Zherikhir?,
L. N. Zherikhin&

2P, N. Lebedev Physical Institute of RAS, Leninsky pr. 53, Moscow 119991, Russia
bInstitute of Laser and Information Technologies, Russian Academy of Sciences, Pionerskaya 2, Troitsk,
Moscow Region, 142190, Russia

The resistance of continuous quantum size Bi films as a function of magnetic field (5 T) was

investigated. The films thickness (below than 25 nm) was less than the de Broglie wavelength
of the electrons on the Fermi surface. The oscillation of the resistance periodic in magnetic
field were observed, that could be interpreted as the result of the electron interference on the
occasionally arised local films regions of the mesoscope size with better conductivity. The area
of this local regions define the period of oscillations.

Dynamical Conductivity and Localization Corrections in Small and Large 21DP15
Quantum Dots and Disordered Systems

Nobuhiko Taniguchi

Institute of Physics, University of Tsukuba, Tennodai Tsukuba 305-8571, Japan

Localization effect on the dynamical conductivityw) is examined in quantum dots and disor-
dered electron systems. For the small volume limit (OD limit), which is well described by the ran-
dom matrix theoryRe[o (w)] is known to be proportional to the DOS correlato(E)v(E+w)),
hence to the two-level correlatdt;(w/A). Looking on localization effect, however, should re-
veal the discrepancy betwe®e[o(w)] and(v(E)v(E + w)), because only the former, not the
latter, is consistent with the weak localization result and its RG treatment of conductivity. We in-
vestigate and clarify the issue by evaluating the linear respsfisedirectly from the nonlinear
sigma formulation.

Many Body Relaxation Induced By an External Alternating Field in Strongly 21DP16
Disordered Media

Ilya Ya. Polishchuk, Alexander L. Burif, Yuri Kagarf

?RRC Kurchatov Institute, 123182 Moscow, Russia
®Department of Physics and Astronomy, Northwestern University, Evanston, IL, 60208-3113

In papers [1] a concept of resonant pairs was put forward to explain low temperature relaxation
properties of glasses. Then it was established [2] that strong external field gives rise to a new
nonlinear relaxation mechanism in disordered systems. In the present communication we com-
bine the ideas of both papers [1,2] to describe many body relaxation in glasses affected by strong
external alternating field what allows to eliminate the quantitative discrepancy between the ex-
periment and the theory.

[1] A. L. Burin, Yu. Kagan, L. A. Maksimoy, I. Ya. Polishchuk, Phys. Rev. Le80, 2945
(1998).

[2] A. L. Burin, Yu. Kagan, l.Ya. Polishchuk, Phys. Rev. Le86, 5416 (2001).
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Is weak temperature dependence of electron dephasing possible?

Y.M. Galperirt, J. Berglt, V.V. Afonin®, V.L. GurevicH, V.I. Kozut®

¢ Department of Physics, University of Oslo, P. O. Box 1048 Blindern, N 0316 Oslo, Norway
YA. F. loffe Physico-Technical Institute, 194021 St. Petersburg, Russia

A first-principle theory of the electron dephasing by disorder-induced two-state fluctuators is
developed. Two channels of the dephasing can be discriminated. They are, respectively, due
to (i) direct transitions between the defect levels caused by inelastic electron-defect scattering,
and to a "breathing” scattering potential produced by the fluctuators which breaks the symmetry
with respect to the time reversal. Both mechanisms predict weak temperature dependence of
dephasing rate at low temperatures. The quantitative estimates based on the experimental data
concerning the fluctuators density show that the disorder-induced dephasing can dominate at
low enough temperatures. It is capable to explain the experimental low-temperature behavior of
magnetoresistance of two-dimensional electron gas.

Disorder and Its Effect on the Electron Tunneling and Hopping Transport in
Semiconductor Superlattices

Olga V. Pupyshevalexey V. Dmitriev

Department of Low Temperature Physics, Faculty of Physics, Moscow State University, Moscow, 119899,
Russia

We study theoretically vertical electron transport in semiconductor superlattices subject to an
electric field. A disorder is introduced into the layer parameters. Both, disordered superlattices
with a strong electron scattering and those with a weak scattering, are considered at low temper-
atures. The interwell hopping transport is simulated for the former structures, and the tunneling
approach is adopted for the latter superlattices. In both models the current—voltage characteristics
are calculated for various types and degrees of the disorder. The superlattice transport properties
can be controlled by the disorder.

Variable Range Hopping Conduction in Copper Ternary Compounds

Carmen Quirogg Renate Oentrich Ismardo Bonalde Ernesto Medina [, S. M. Wasin,
G. Maiin®

2Centro de Fsica, IVIC, Apartado 21874, Caracas 1020-A, Venezuela
bCentro de Estudios de Semiconductores, Universidad de los AnéesglaN6101, Venezuela

We report on the temperature dependence of the resistivity in single crystals of the;-Cu-lll

Te; systems. A crossover from Mott variable range hopping (VRH) to Efros-Shklovskii VRH
conduction is observed below 15 K in some of the samples. Although both types of conduction
mechanisms have been found previously in several different materials, they have been seen rarely
in the same sample at different ranges of temperature. The crossover has been observed mainly in
highly insulating 3D films, and only recently in a weakly insulating single crystal of the CulnTe
semiconductor. As it happens in the 3D films, the predicted temperature for the crossover is
significantly below the one found in experiments.
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Magnetic Freeze-Out and Impurity Band Conduction in n-InSb 21DP20

Shuichi Ishida
Fac. of Sci. & Eng., Tokyo University of Science,Yamaguchi, Onoda, Yamaguchi 756-0884, JAPAN

Effective Bohr radius of the donors of InSb is very large (a*=65nm) on account of its small elec-
tronic effective mass (m*=0.014m) and the metallic impurity band is formed due to the overlap of
wave functions. Metal-nonmetal (M-N) transition in the impurity band of n-InSb can be induced

in a moderate magnetic reflecting the shrinkage of the donor wave functions due to magnetic
field, and the magnetic freeze-out as well as conspicuous non-ohmic behavior shows up with
increasing magnetic field at low temperatures. In this contribution, the non-ohmic conduction in
magnetic fields of n-InSb with the different donor concentration at low temperatures is demon-
strated systematically and the temperature- and magnetic-field dependence of the impurity band
mobility is discussed as well as the magnetic-field induced M-N transition, extracted from the
analysis based on the two-band model for the non-ohmic conduction.

Sizeable Enhancement of Anti-Weak Localization Effect infn,O5;_x Thin Film 21DP21
caused byH, Gas Mixing in N, Gas Atmosphere on Heat Treatment

Hiromi Kobori?, Masaya Kawaguchi Tyuzi Ohyamé

%Dep. of Phys., Fac. of Sci. and Engi., Konan Univ., Okamoto 8-9-1, Hyogo 658-8501, Japan
®Dep. of Phys., Grad. Sch. of Sci., Osaka Univ., Machikaneyama 1-16, Toyonaka, Osaka 560-0043,
Japan

Through magneto-conductance (MC) measurements, we have observed sizeable enhancement of
anti-weak localization effect (AWLE) ifin,O3_x thin film (60nm) caused by, gas mixing

(10%) in N, gas (90%) atmosphere on heat treatment (HT). In case of the HT insugas
atmosphere, the AWLE is recognized, but very small. The MC is obtained as functions of the
magnetic field, the temperature, the sample thickness and the azimuth between the film surface
direction and the magnetic field direction. Bfs gas mixing inN, gas atmosphere on the HT,

we consider that interstitial In atoms im,0O3_x are effectively generated and the sizeable
enhancement of the spin-orbit (SO) interaction is caused.

Localized Phonon Assisted Electron Tunneling in DBRT structure in Quantizing 21DP22
Magnetic Field

J.S. BhatB.G. Mulimani
Department of Physics, Karnatak University, Dharwad - 580 003, India

A calculation of confined and interface optical phonon assited electron tunneling in GaAs/AlAs
double barrier resonant tunneling (DBRT) structure in the presence of quantizing magnetic field,
along the growth direction, is presented. The excess current is calculated employing transfer ma-
trix method. Confined optical phonon modes are described by the microscopic lattice dynamic
model due to Huang and Zhu. Interface modes are described following the work of Lassnig. Nu-
merical results obtained, based on Huang and Zhu model, for GaAs/AlGaAs DBRT structure are
in good agreement with experimental observations. Calculations are presented for the variation
of excess current with well and barrier width, temperature and magnetic field.
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Effects of Disorder on the Conductance through Small Interacting Systems

Yoshihide TanakaAkira Oguri
Department of Material Science, Osaka City University, Sumiyoshi-ku, Osaka 558-8585, Japan

We consider a two-dimensional Hubbard model of finite size connected to two noninteracting
leads, as a model for the superlattices of the quantum dots or the atomic networks of nanometer
size. To study the effects of disorder on the transport through this kind of small interacting
systems, we introduce the randomness into the hopping matrix element, which preserves the
electron-hole symmetry. We calculate the conductance at zero temperature by using th& order
self-energy, which is obtained numerically by taking the random potential into the unperturbed
Hamiltonian. Our preliminary results show that the conductance is sensitive to the randomness
when a number of the eigenstates of an effective Hamiltonian exist near the Fermi‘emealgy
contribute to the transport.

Y. Tanaka, A. Oguri, and H. Ishii, J. Phys. Soc. Jph.211 (2002).

Tunneling Picture of Interlayer Magnetotransport in Multilayer Systems

Toshihito OsadaMasahiko Kuraguchi, Kaya Kobayashi, Eiji Ohmichi
Institute for Solid State Physics, University of Tokyo, Kashiwa 277-8581, Japan

Interlayer magnetotransport of multilayer systems has been generally studied theoretically and
experimentally. In multilayer systems with weak interlayer coupling, interlayer conduction is
mainly dominated by single tunneling process between neighboring layers. The selection rule
and probability of single interlayer tunneling are controlled by orientation and strength of mag-
netic fields. This tunneling model gives the most general explanation of several kinds of angular
dependent magnetoresistance oscillation (AMRO) phenomena observed in Q2D or Q1D layered
conductors. The existence of the Fermi surface is not necessary for appearance of AMRO’s. This
model can also be applied to the interlayer cyclotron resonance or AMRO's under strong elec-
tric fields. The experimental results of GaAs/AlGaAs superlattices and low-dimensional organic
conductors are also presented.

Numerical Study of the Sideband Quenching in Driven Mesoscopic systems

Jun-ichiro Ohe, Kousuke Yakubb

2Department of Physics, Sophia University, Kioi-cho 7-1 Chiyoda-ku, Tokyo 102-8554, Japan
®Department of Applied Physics, Hokkaido University, Sapporo 060-8628, Japan

Coherent electron transport through a system driven by a time-varying potential is theoretically
studied by employing a transfer-matrix method which enables us to investigate not only dc but
also ac transport of dynamical mesoscopic systems. It has been found that dc and ac currents in
the driven mesoscopic system vanish if the strength of the time-varying potential coincides with
certain valuesy*, namely, the sideband quenching. We have clarified the frequency dependence
of o* and discussed the origin of this phenomenon.
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Polarization of Bloch electrons and Berry phase in the presence of electromagnetic 21DP26
fields

Jun Goryg Mahito Kohmoto

Institute for Solid State Physics, University of Tokyo, Kashiwanoha 5-1-5, Kashiwa, Chiba 277-8581,
Japan

We consider Bloch electrons in the presence of the electromagnetic field. We show that the
macroscopic electric polarization are written in terms of the Berry phase, which is induced by
the adiabatic change of the time-dependent vector potential. The relation between the macro-
scopic polarization and the Berry phase is analogous to that in the crystalline dielectrics, which
is mentioned by King-Smith and Vanderbilt, and Resta.

Rashba precession in quantum wires with interaction 21DP27

Wolfgang Hausler

Fakultt fur Physik, Universit Freiburg, Germany

One of the realizations of a spin transistor uses the precession of spins when moving along
a lateral electric field. This effect usually is explained, assuming noninteracting electrons,
by spin splitting caused by the spin-orbit interaction. Here, this ‘Rashba precession’ along
a one-dimensional quantum channel is calculated accounting for Coulomb interactions. The
Tomonaga-Luttinger model is solved by Bosonization with the spin-orbit term included. Apart
from the strength of the lateral electric field the spin velocity (compared with the Fermi veloc-
ity) is identified as the crucial parameter to influence the Rashba precession [1]. Spin velocities
have been found [2] to decrease with increasing interaction strength at decreasing carrier density
which enhancespin precession and the nominal Rashba parameter.

[1] Wolfgang Hausler, Phys. Rev. B3, 121310(R) (2001)

[2] C.E. Creffield, Wolfgang fdusler, and A.H. MacDonald, Europhys. L&R, 221 (2001).

Clustering of the electron-hole liquid 21DP28

M. Saareld, T. Taipaleenraki®, F. V. Kusmartsek/

2Dept. of Physical Sciences, University of Oulu, P.O. BOX 3000, FIN-90014 University of Oulu, Finland
®Department of Physics, Loughborough University, LE11 3TU, UK

Free excitons created in semi-metals and semiconductors under irradiation of light may condense
into an electron-hole liquid when their density is large enough. This quantum phenomenon has
been intensively studied theoretically and experimentally. The exciton gas undergoes Mott's
metal insulator phase transition at much smaller density. This mismatch between the critical
value of the density for the instability of the free excitons and the threshold value of the density
for the appearance of the electron—hole liquid stimulated a controversial dispute over a decade
of what arises in the range of densities between these two critical values. We show that a new
structural liquid consisting of the charged clusters can be formed where each cluster is like a
molecule consisting of different numbers of electrons and holes.
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Quantum Nyquist Temperature Fluctuations

Alexander V. BalatskyJian Xin Zhu

Theoretical Division, Los Alamos National Laboratory, Los Alamos, NM 87545

We consider fluctuations of a temperature of a small object. Classical fluctuations of the tem-
perature have been considered for a long time. Using the Nyquist approach, we show that the
temperature of an object fluctuates when in a thermal contact with a reservoir. For large tem-
peratures or large specific heat of the obj€¢t we recover standard results of classical ther-
modynamic fluctuation$AT?) = "%—TZ Upon decreasing the the size of the object, we argue,
one necessarily reaches the quantum regime that we call quantum temperature fluctuations. At
temperatures belo@* ~ h/kp7, wherer is the thermal relaxation time of the system, the fluc-
tuations changes the character and become quantum. For a nano-scale metallic particle in a good
thermal contact with a reservoif* can be on a scale of a few Kelvin.

Acousto-Electric Effect in Bounded Metal

Valentyn M. Gokhfeld, Vyacheslav D. Fif

2Donetsk Inst. of Physics and Technology, Donetsk, 83114, Ukraine. E: gokhfeld@host.dipt.donetsk.ua
®Inst. of Low Temperature Physics, Kharkiv, 61164, Ukraine. E: fil@ilt.kharkov.ua

We consider vibrations of electric scalar potential, accompanying the longitudal ultrasonic wave
in metal at low temperatures, when the wavelength is less than free path of conducting electrons,
L. It is shown that in bounded sample, aside from item similar to a field of deformations, the
potential contains non-local part due to ballistic motion of carriers; it is essential at a distance

from border. In general case of nonhard fixed border we calculate the temperature and frequency
dependencies of magnitude and phase of surface potential, and find a qualitative agreement with
experimental data measured in monocrystals Al, Ga and W. In pulsed mode a non-local part of
potential takes form of quasi-wave impulse passing through the sample (of thickk&3svidh

Fermi velocity, maximal for given crystal direction.

Flow equation renormalization of a spin-boson model with a structured bath

Silvia Kleff®, Stefan Kehreity Jan von Delft

2Center for NanoScience/Sektion Physik, Ludwig-Maximilians-Uniégy&0333 Minchen, Germany
bInstitut fur Physik, Universit Augsburg, 86159 Augsburg, Germany

The spin-boson model is a standard model for dissipative quantum systems. We will discuss the
dynamics of a spin coupled to a damped harmonic oscillator. This system can be mapped to a
spin-boson model with a structured bath, i.e. the spectral function of the bath has a resonance
peak. We diagonalize the model by means of infinitesimal unitary transformations (flow equation
method [1]) and calculate spin-spin correlation functions for low temperatures and all energy
scales. Structured baths were discussed in connection with electron transfer processes [2] and
guantum measurement processes [3].

[1] S.K. Kehrein and A. Mielke, Ann. Phys. (Leipzig) 90-135 (1997); [2] A. Garg, J.N.
Onuchic, and V. Ambegaokar, J. Chem. Ph§8, 3391 (1985); [3] F.K. Wilhelm, submitted to

PRL.
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Anomalous Temperature and Disorder Dependence of the Electron-Phonon 21DP33
Scattering Time in Impure Metals

J. J. Lirf, Y. L. Zhond, L. Y. Kao?, A. K. Meikap®

%Institute of Physics, National Chiao Tung University, Hsinchu 300, Taiwan
®Department of Physics, National Tsing Hua University, Hsinchu 300, Taiwan

We have measured the electron-phonon scattering tipan disordered metals at liquid-helium
temperatures, using weak-localization method. The temperature and disorder dependgnce of

is determined for AuPd and AgPd thick films, ang VAl . alloys. In all three cases, we find an
anomalous temperature and disorder dependentgrgf o< 721, wherel is the electron elastic

mean free path. This temperature and disorder behavior cannot be explained in terms of current
theoretical concepts for the electron-phonon interaction in impure conductors. Current theory
predicts a form of eithet /7., oc Tl or 1/7, o< T?~! in the dirty limit, depending on the
(vibrating or static) nature of the defects.

Quantum oscillations of Bi and alloy BiSb magnetoresistance in magnetic fields up 21DP34
to33T

Vitaliy B. Krasovitsky
B. Verkin Institute for Low Temperature Physics & Engineering, Kharkov, 61103, Ukraine

The special quantum oscillations of bismuth magnetoresistance have been considered. In contrast
to Shubnikov-de Haas (SdH) oscillations observed at temperature less than 4K, the oscillations
were detected in the temperature range 6-65 K and were referred to as “high-temperature” oscil-
lations (HTO). The results of joint studies of SdH oscillations and HTO of the magnetoresistance
for pure Bi and alloy Bi_,Sbh, (x=2.6 at.%) in stationary magnetic field up to 33 T are pre-
sented. The oscillations are measured for different magnetic field directions at temperature 4 -
30 K. It was found that SdH oscillations and HTO reached its quantum limit at the same value of
magnetic field. The analysis of the experimental data verified one of two alternative models of
HTO.

Pressure tuning of the quantum critical point in a CrV alloy 21DP35

M. Lee”, A. Husman#, T.F. Rosenbaufn G. Aepplf’

2The James Franck Institute and Department of Physics, The University of Chicago, Chicago, US
®NEC Research Institute, Princeton, United States

The concept of a zero temperature quantum phase transition, which is characterized by quan-
tum rather than thermal fluctuations, has been invoked to understand various kinds of strongly
correlated systems. We report here a magnetotransport study of the quantum critical behavior
of Cry_,V, as its spin-density-wave (SDW) transition is driven to zero temperature. In order to
look for quantum critical behavior, we substitute a small amount of V for Cr which driye®T

zero forz = 0.035. The effect of pressure onyTis similar to that of V substitution, but per-

mits continuous tuning of the magnetic transition. We focus on the issues of whether the charge
carrier density changes discontinuously through the transition and how the fluctuation spectrum
develops in the immediate vicinity of the quantum critical point.

11
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New Hamiltonians to calculate electronic states in strain fields

Tatsuo Suzuki

Tokyo Metropolitan College of Aeronautical Engineering, 8-52-1, Minami-Senju, Arakawa-ku, Tokyo,
116-0003, Japan

Semiconductor strain structures are made from materials with different lattice constants. Re-
cently attempts to use strain structures as the low-dimensional quantum confinement have be-
come popular. The effect of strain was formulated by Pikus and Bir. However the Pikus-Bir
Hamiltonian is invalid when the strain is spatially modulated in the low-dimensional quantum
structures, and moreover it is invalid when the strain exists in a magnetic field. Another formu-
lation of the strain effects is the theory of deformation potential, but | conclude that it is wrong.
Hence in this paper | propose new Hamiltonians that generally describe the effects of strain. In
conclusion, the new Hamiltonians are enough accurate, and they are very useful.

Electron localization and replica symmetry breaking in the quasicrystal-like
system

lkuzo Kanazawa

Department of Physics, Tokyo Gakugei University, Koganei-shi, Tokyo 184-8501, Japan

The electronic properties in quasicrystals are quite unusual. That s, the resistivity is anomalously
large at low temperature, and decreases with increasing temperature. Recently the present author
[1, 2] has considered the transport property in the randomly distributed system of the correlated
configurations(the aggregation), in which the nearest distance between each configuration is

27 /2kp (the quasicrystal-like state). In this study, we shall consider the transport property in
the randomly distributed system of the correlated unit-cell configurations such as the prolate and
oblate rhombohedra, by using the effective Lagrangian of diffusion modes, taking into account
the sp-d hybrization. [1] I.Kanazawa, Physica B284-288,1161(2000). [2] I.Kanazawa, J.alloys
and compounds (2002), in press.
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