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Explosive growth and collapse of helium 4 crystals

Sébastien Balibar, Xavier Chavanne, Fréd́eric Caupin

Laboratoire de Physique Statistique de l’ENS, 24 rue Lhomond, 75231 Paris Cedex 05, France

We have shown that high intensity ultrasound waves can be used to study the nucleation of solid
He4 far above its melting pressurePm. In such conditions, micro-crystals grow and melt at
velocities close to the sound velocity. We have found evidence for the generation of shock waves
by the crystal collapse, and studied their frequency as a function of crystal size. We also observed
that the life time of these crystals is rather short and we consider the various physical mechanisms
which may control their dynamics.

26AP2

Thermodynamics of metastable superfluid helium

Fréd́eric Caupina, David O. Edwardsb, Humphrey J. Marisb

aLaboratoire de Physique Statistique de l’Ecole Normale Supérieure assocíe aux Universit́es Paris 6 et
Paris 7 et au CNRS, 24 rue Lhomond 75231 Paris Cedex 05, France
bDepartment of Physics, Brown University, Providence, Rhode Island 02912

Using Landau’s approach of elementary excitations, we calculate thermodynamical properties
of superfluid helium 4 at negative pressure. The dispersion curve for the excitations is obtained
from the density functional theory by Dalfovoet al.[Phys. Rev. B,52, 1193 (1995)]. Interactions
between excitations are accounted for in the frame of the roton liquid theory. We also consider
the liquid above its solidification pressure, and discuss the hypothesis of a softening of the roton
mode, which would give raise to spontaneous appearance of spatial order in the liquid.
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26AP4 Visualization of 3He Nucleate Boiling

Masanori Katagiria, Minoru Maedab, Yoshiko Fujiia

aDepartment of Applied Physics, Okayama University of Science, 1-1 Ridai-cho, Okayama 700-0005,
Japan
bNational Institute for Materials Science, 3-13 Sakura, Tsukuba 305-0003, Japan

Boiling behavior of liquid3He was visualized as shadowgraph image between 0.5K and 2K. A
light source and video camera were arranged at room temperature. The light was guided to the
3He cell by an optical fiber, and the shadowgraph image was transferred to the camera by an
image fiber. The3He bubble shape on the heated copper surface was hemispherical reflecting
the excellent wetting property. The size at departure from the surface and the bubble growh rate
were measured as functions of heat flux and temperature.

26AP5 Homogeneous Nucleation in Phase Separation of Solid3He-4He Mixtures

M. Poolea, A. Smitha, V. A. Maidanovb, E. Ya. Rudavskiib, V. N. Grigor’evb, V. V. Slezovc,
J. Saundersa, B. Cowana

aDepartment of Physics, Royal Holloway University of London, Egham, Surrey, TW20 0EX, UK.
bVerkin Institute for Low Temperature Physics 47 Lenin Avenue, Kharkov, 61103, Ukraine.
cKharkov Institute for Physics and Technology, National Science Centre Kharkov, 61103, Ukraine

NMR and pressure have been measured during phase-separation in solid3He-4He mixtures.
Spin-echoes were used to observe bounded diffusion and to estimate the diffusion coefficient,
size and nuclei concentration in the3He-enriched phase. The characteristic phase separation
time constant of the mixture was found from pressure measurements. The results argue convinc-
ingly for homogeneous nucleation. The surface tension of the nuclei is found independently from
NMR and from pressure measurements; the two determinations agree well and yield a surface
tension coefficient of 4.9×10−6J m−2.

26AP6 Observation of Heterogeneous-Homogeneous Nucleation Transition with
Increasing Supercooling Degree of Phase-separated3He - 4He Mixtures

V. Maidanova, A. Ganshina, V. Grigor’eva, A. Penzeva, E. Rudavskiia, A. Rybalkoa,
V. Slezovb, Ye. Syrnikova

aB. Verkin Institute for Low Temperature Physics and Engineering, 47 Lenin ave, Kharkov 61103,
Ukraine
bNational Science Center ”Institute for Physics and Technology”, 1 Akdemicheskaya st., Kharkov 61108,
Ukraine

The phase-separated solid3He - 4He mixtures are studied at temperatures 100-200 mK under
pressure of 33-34 bar. The measurements display a drastic change in the decay rate within a
narrow supercooling degree range. The comparison of the experimental data with a theory taking
the finiteness of cooling rate into account makes it possible to estimate the principal parameter of
the homogeneous nucleation theory, namely, the surface tension at the boundary of a new phase
nucleus as(5.5± 1) · 10−3 erg/cm2.
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Scattering of atoms from liquid helium films and slabs

Eckhard Krotscheck, Axel Rimnac, Vesa Apaja

Institut fuer Theoretische Physik, Johannes-Kepler Universitaet Linz, A4040 Linz, Austria

We have studied the scattering of4He and impurity atoms from liquid4He films and slabs.
The density profile of the host liquid is computed using the optimized hypernetted–chain theory
for inhomogeneous quantum liquids. Inelastic scattering is described by a complex self energy
within the correlated–basis–function theory.
We have computed the probabilities of elastic and inelastic reflection, sticking and, in the case of
slabs, transmission. In thicker slabs the excitation spectrum of the host liquid is approaching that
of bulk liquid 4He, and a detailed analysis of the decay channels gives the production rates of
R− andR+ rotons. Finally, the atom current in each excitation gives a pictorial view of quantum
evaporation. The calculations are relevant for the experiments of the Exeter group.

26AP8

Transmission of helium atoms through a freely suspended slab of helium-II

Charles D.H. Williams, Adrian F.G. Wyatt

School of Physics, University of Exeter, Exeter EX4 4QL, U.K.

We describe an experiment motivated by a recent theoretical calculation of the transmission
probability of4He atoms through a freely suspended slab of superfluid4He at low temperatures1.
In our experiments the slab is realised by using an array of parallel cylindrical holes of diameter
0.05 mm in a glass disc of thickness 0.2 mm. By controlling the chemical potential, the holes can
be made to fill or empty with liquid, and the surface curvature varied. We have made preliminary
measurements of the transmission of atom beams, generated by a thin-film heater and detected
with a sensitive bolometer, through this structure.

1C.E. Campbell, E. Krotscheck and M. Saarela,J. Low Temp. Physics(1998)113, 519.

26AP9

Topological defects and hcp nucleation in bcc Helium

Nir Gov

Department of Materials and Interfaces, The Weizmann Institute of Science, P.O.B. 26, Rehovot 76100,
Israel

We propose a new model for the nature of the nucleation of hcp from bcc Helium. The dy-
namic release of shear at the surface of the bcc-hcp phase boundary, sustains the simultaneous
nucleation and growth of topological defects in the bcc phase. The topological defects are lines
of dynamic shear in the bcc phase. The shear energy gain of this process balances the surface
tension, as the growing hcp surface is quickly covered by many defect-loops. We show that
this scenario gives better agreement with experiments, which differ with the classical theory of
homogeneous nucleation by 6-10 orders of magnitude.

26AP10
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26AP11 Reflection of Second Sound Thermal Pulse Obliquely Incident on He II Free
Surface

Masahide Murakami, Jun Fujiyama, Yasuto Tanaka

Institute of Engineering Mechanics and Systems, University of Tsukuba, Tennodai 1-1-1, Tsukuba
305-8573, Japan

Reflection of a thermal pulse obliquely incident on a He II surface was investigated by measuring
the temperature and also with the aid of an optical visualization. Evaporation from the free
surface is induced by the impingement of a thermal pulse with a pulse duration of several hundred
micro seconds. However, for large incidence angles a total reflection of a thermal pulse occurs
at the pulse front portion, and the situation then transfers to regular oblique evaporation within
a pulse. The reflection coefficients are measured both at the moment of the total reflection and
during the regular evaporation. The transient gas dynamic state in the evaporated vapor is also
investigated.

26AP12 Superfluid 3He A-B Surface Tension

Marek Bartkowiaka, Shaun N. Fishera, Richard P. Haleya, A. M. Guénaulta,
George R. Picketta, Peter Skybaa,b

aDepartment of Physics, Lancaster University, Lancaster, LA1 4YB, United Kingdom
bInstitute of Experimental Physics, Slovak Academy of Sciences, Watsonova 43, 04353 Košice, Slovakia

We have measured the surface energy associated with the interface between the A and B phases
of superfluid3He. The measurements have been made below 300µK at zero pressure and in
magnetic fields up to 400 mT. Using a shaped magnetic field we control the passage of the phase
boundary through a small aperture. The interface is held at the aperture by surface tension, and
we obtain the inter-phase surface energy from the level of over- or under-magnetisation require
to“pop” the interface through the hole. This is the first measurement of inter-phase surface energy
in high magnetic fields at ultra-low temperature.

26AP13 Quantum Nucleation On a Wall

Seishi Kondo

1-29-12,Chofugaoka,Chofu-shi,Japan

Quantum nucleation of solid4He on a wall was discussed on a phenomenological model which
describes incomplete wetting. While this model behaves as well-known thin wall nucleation
model near the equilibrium point, it describes the nucleation as softening of ripplon on the ad-
sorbed film near the critical point. As the corresponding experimental researches were done near
the critical point, the nucleation rateW of the model was estimated in the the manner, which
was developed by Lifshitz and Kagan, near the critical point. The result indicates the pressure
dependencelnW ∝ (Pc−P )5/8, wherePc is a critical pressure. The assumption that the origin
of metastability is the structural mismatch between the adsorbed film and the bulk leads to the
value ofPc and the contact angle dependency ofW .
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Faceting of3He crystals

Igor A. Todoshchenkoa, Harry Allesa, Heikki J. Junesa, Alexander Ya. Parshinb,
Viktor Tsepelinc

a Low Temperature Laboratory, Helsinki University of Technology P. O. Box 2200, FIN-02015 HUT,
Finland
b Kapitza Institute, Kosygina 2, Moscow 117334, Russia
c Department of Physics, Stanford University, Stanford, CA 94305-4060, USA

We report on our optical observations on bcc3He crystals in the temperature range of 8 ... 55 mK.
In a course of growing the crystals show different facets on the surface. With our interferometric
technique we were able to identify at least three different types of facets, (110), (100), and
(211) at temperatures up to 55 mK. Previously, only the (110) facet was observed at such high
temperatures with it’s roughening transition at 100 mK. Thus, our observations suggest second
and third roughening transitions in3He crystals to be in the range 55 ... 100 mK, which is in
contradiction with existent theoretical predictions.

26AP14

Melting Rate of U2D2 Solid3He

Yuki Kawaguchi, Takao Mizusaki

Department of Physics, Graduate School of Science, Kyoto University, Kyoto 606-8502, Japan

We measured the melting rate of nuclear-ordered solid3He in a low magnetic field of 0.33 T and
in a temperature range of from 0.5 to 0.9 mK. The melting rate strongly depended on temperature
and increased asT−n when temperatures decreased, wheren is approximately 5.
We evaluated the melting rate for rough surface by two models. We derived the intrinsic melting
rate limited by energy dissipation due to surface scattering of magnons. The other model was
the extrinsic one in which the thermal impedance of liquid and Kapitza resistance between solid
and liquid boundary limited the melting rate. We concluded that the heat transport model agreed
with our result of the melting rate.

26AP17

The effect of substrate roughness on theT3–dewetting of molecular hydrogen

Jörg Angrik, Masoud Sohaili, J̈urgen Klier, Paul Leiderer

University of Konstanz, Department of Physics, D-78457 Konstanz, Germany

Triple-point dewetting is a well-known behaviour of molecular hydrogen and other van der Waals
systems like noble gases on a solid substrate. Recent theoretical and experimental investigations
(PRL 88, 55702 (2002)) suggest that it is caused primarily by the roughness of the substrate.
Strain induced due to the mismatch of the lattice constant of the substrate and the growing layers
of the adsorbed materials is increased by the micro-roughness of the substrate which eventu-
ally leads to the growth of only a thin solid film of the adsorbate. The dominating role of the
substrate roughness is demonstrated, e.g., by ellipsometric measurements on smooth Si surfaces
(rms roughness 0.15 nm), where a much thicker solid hydrogen film than the 3 monolayers on
”usual” substrates is observed. We present different ways to modify and improve the surface
quality of substrates for such wetting studies of solid van der Waals films.

26AP18
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26AP19 Absence of critical point wetting near the3He-4He tri-critical point

Tomohiro Uenoa, Sébastien Balibarb, Takao Mizusakic, Fréd́eric Caupinb,
Maximilien Fechnerb, Etienne Rolleyb

aCenter for Ultracold Atoms, Massachusetts Institute of Technology, Cambridge, MA 02139, USA
bLaboratoire de Physique Statistique de l’ENS, 24 rue Lhomond, 75231 Paris Cedex 05, France
cDepartment of Physics, Graduate School of Science, Kyoto University, Kyoto 606-8502, Japan

We have measured the contact angle of the3He-4He interface on a sapphire window near the tri-
critical temperatureTt. For this we have used an interferometric method in an optical cryostat.
We have found that the contact angle does not go to zero when the temperature approachesTt.
This surprising behavior is different from what has been generally found in the case of ordinary
critical points where J. Cahn predicted the occurence of a critical point wetting transition. Our
results confirm ealier MRI measurements by Ueno et al. We propose tentative interpretations for
this surprising behavior.

26AP20 Nonlinear Transport of the Wigner Crystal on 3He-4He Liquid Mixtures

Hanako Isshiki, Yoshiyuki Shibayama, Keiya Shirahama

Department of Physics, Keio University, 223-8522 Yokohama, Japan

The Wigner crystal formed on a free surface of liquid He shows a strongly nonlinear electron
transport. The nonlinearity is observed both on liquid4He and3He, but the characteristics are
quite different for these isotopes. For example, the threshold driving voltage at which an abrupt
jump of conductivityσxx occurs on liquid3He, is more than an order of magnitude small com-
pared to that on4He. Moreover, in the absence of magnetic field, the conductivity becomes
proportional to the driving voltage only on3He.
In order to elucidate the role of underlying liquid on the Wigner crystal conductivity, we perform
a series of transport measurements employing3He-4He liquid mixtures. By controlling the3He
concentration, one can reveal the effect of3He surface bound states and of3He quasiparticles in
the bulk part of phase separated liquid. Results for various3He concentrations will be discussed.

26AP22 Nonlinear transport of ions trapped below the free surface of superfluid3He - B

T. Shiinoa, H. Mukudaa, K. Konoa, W. F. Vinenb

aLow Temperature Physics Laboratory, RIKEN, Hirosawa 2-1, Wako-shi, 351-0198, Japan
bSchool of Physics and Astronomy, University of Birmingham, Birmingham B15 2TT, United Kingdom

We have studied the driving-field dependent transport of ions trapped below the free surface of
superfluid3He-B. For small driving-fields the velocity of ions is a linear function of the field.
At high electric fields the velocity is observed to be a nonlinear function of the field. The onset
velocity of the nonlinearity is consistent in magnitude with the Landau critical velocity. This
implies that the nonlinear behavior is caused by the pair-breaking effect of the moving ions.
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Ion mobility near a free surface of superfluid BW state

Yasushi Nagatoa, Jun’ichiro Harab, Katsuhiko Nagaic

aInformation Media Center, Hiroshima University, 1-7-1 Kagamiyama, Higashi-hiroshima, Japan
bFaculty of Science, Yamaguchi University, 1677-1 Yoshida, Yamaguchi, Japan
cFaculty of Integrated Arts and Sciences, Hiroshima University, 1-7-1 Kagamiyama, Higashi-hiroshima,
Japan

Recently, mobility of ions located near the free surface of superfluid3He was measured by
RIKEN group. (T. Shiino et al., J. Low Temp. Phys. 126, 493 (2002)) In anisotropic super-
fluids, the profile of the order parameter changes near the surface and the surface bound states
exist below the gap energy∆bulk. We discuss such surface effects on the ion mobility near the
surface.

26AP23

First Observation and Mobility Measurements of Negative Ions in Superfluid4He

Aziz Kasimov, Christiane Zuehlke, Klaus Jungmann, Gisbert zu Putlitz

Helium Group Heidelberg Team, Physikalisches Institut Universitaet Heidelberg

We present the results of mobility measurements in superfluid He studied for negative ions of
different elements for the first time. Different negative ions like F−, Cl− and I− were produced
by laser ablation from targets consisting of NaCl, NaF, NaI, LiF, NaF and KCl immersed in a
He bath. In addition to halegonide ions ablated from salts we have studied the mobility of the
negative metallic ions Ba- and Ga- implanted into superfluid He.
Besides single drift time measurements at a fixed temperature the temperature dependence of the
ions mobility has been investigated in a temperature range where the interaction with rotons is
dominant.

26AP24

Electrons in liquid channels. Comparison with two-dimensional electron system

Sergey Gladchenko, Victor Nikolaenko, Yuri Kovdrya

B. Verkin Institute for Low Temperature Physics and Engineering, Lenin ave. 47, 61103, Kharkov,
Ukraine.

A system of channels filled with superfluid helium was used for realization of the quasi-one-
dimensional electron system. Studies on properties of the present system were carried out in the
wide temperatureT =0.5-2K and magnetic fieldB =0-2.5T regions. The measured dependence
of magnetoresistance on the magnetic field showed a significant declination from the earlier
both experimental and theoretical results obtained for the two-dimensional system of the surface
electrons. Studies on electron behaviour at the zero magnetic field revealed a significant mobility
dependence on the carrier density. Experiments carried out with several concentrations showed
the mobility decrease with the rise of the carrier density.

26AP25
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26AP26 Quasi-one-dimensional surface electron transport over liquid helium film

Nelson Studarta, Sviatoslav Sokolova,b

aUniversidade Federal de São Carlos, 13565-905 S̃ao Carlos, S̃ao Paulo, Brazil
bB. Verkin Institute for Low temperature Physics and Engineering, National Academy of Sciences of
Ukraine, 61103 Kharkov, Ukraine

The mobility of quasi-one-dimensional surface electrons on a suspended liquid helium film is
studied. The conducting channel has been created by geometrical or electrostatic means. The
electron mobility along the channel is calculated considering the processes of scattering by he-
lium atoms, ripplons, and surface defects of the film substrate both in the one-electron approxi-
mation and in complete-control regime which takes into account the effect of interelectron col-
lisions on the distribution function. We show that the electron mobility in the low-temperature
regime is dominated by the defect scattering and is essentially different from the temperature
dependence in the case of the ripplon scattering.

26AP27 Edgemagnetoplasmons in a partially screened electron gas

A.J. Dahm, M.I. Goksu, Mokyang Kim

Case Western Reserve University, Cleveland, OH 44106 USA

We present measurements on the resonant frequenciesω and linewidths of edgemagnetoplasmons
in an electron gas supported by a helium surface as a function of magnetic field to test theoretical
predictions. Our data are taken in small and intermediate fields. The frequencies are in agreement
with Fetter’s theory when a sufficient number of terms are used in an expansion and in agreement
with the theory of Volkov and Mikhailov in their limitsω/ωc ¿ 1 andω/ωc À 1. The magnetic
field and temperature dependence of the linewidths are in qualitative agreement with theory, but
disagree in magnitude. The temperature dependence differs from measurements taken by other
workers in the high field and over damped limits.

26AP28 A Realistic Model of Spin-Transport in dilute 3He in 4He in a Finite Geometry

Robert Nyman, Olivier Buu, David Clubb, John Owers-Bradley, Roger Bowley

School of Physics and Astronomy, University of Nottingham, Nottingham NG7 2RD, UK

We have investigated the spin-motion of spin-polarised solutions of Fermi-liquid3He in 4He be-
low 100mK. The linearised version of the equation of motion is solved for a finite cylindrical
geometry with fully spin-reflecting boundary conditions, and is used to model an actual NMR
spin-echo experiment. We include non-linear gradients as well as the applied, linear gradient
and we have also incorporated the effect of finite-amplitude NMR excitation pulses. We find
that the boundaries cause marked deviation from the analytical expressions previously used for
data analysis. The non-linear gradient causes spin-echoes to be delayed and it is noted that the
finite amplitude pulses also have a significant effect on the appearance and timing of spin-echoes.
Previous values for the ’anisotropy temperature’ in the spin-polarised Fermi-liquid, derived ex-
perimentally from spin-echoes, are shown to be overestimates.
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Thermal conductivity measurements of polarized liquid He-3

D. Sawkeya, V. Goudona, O. Buub, L. Puecha, P.-E. Wolfa

aCentre de Recherches sur les Tres Basses Temperatures, CNRS, BP 166, 38042 Grenoble, Cedex 9,
France
bPresent address: Nottingham University, School of Physics and Astronomy, Nottingham NG7 2RD, UK

We present preliminary measurements of the thermal conductivity of spin-polarized normal liq-
uid He-3 Our experimental apparatus allows good thermal homogeneity of the He-3 as well as
high sensitivity to the He-3 conductivity. Initial measurements show the conductivity at 60 mK
and 27 bar changes by<10% for polarizations up to 70%.

26AP29

Spin Diffusion in 3He-4He Mixtures with x3 ≈ 3.8%

H. Akimotoa,b, J. S. Xiaa, D. Candelab, W. J. Mullinb, E. D. Adamsa, N. S. Sullivana

aDepartment of Physics and NHMFL, University of Florida, Gainesville, FL 32611, USA
bDepartment of Physics, University of Massachusetts, Amherst, MA 01003, USA

We report measurements of the transverse and longitudinal spin diffusion coefficientsD⊥, D‖
for 3He-4He mixtures with3He concentrationx3 ≈ 3.8% in a magnetic fieldB = 14.8 T.
At this special value ofx3 the spin-wave dispersion coefficientµM/D⊥ vanishes, permitting
a direct measurement ofD⊥ without large corrections due to the Leggett-Rice effect. We find
D⊥ ∝ 1/(T 2 + T 2

a ), with an anisotropy temperatureTa = 4.0 ± 0.5 mK. This value forTa

is smaller than expected from extrapolations of earlier experimental results at lowerB/T or
x3 6= 3.8%, but it agrees with the dilute-solution result for this magnetic field. Conversely,
D‖ ∝ 1/T 2 down to lower temperatures thanD⊥. We observe deviation ofD‖ from this law at
the lowest temperatures, which we attribute to “spin heating” due to irreversible spin diffusion.

26AP30

Anomalous spin echoes in highly polarised liquid helium mixtures

Genevìeve Tastevin, Nathalie Piegay, François Marion, Pierre-Jean Nacher

Laboratoire Kastler Brossel, E.N.S., 24 rue Lhomond, F75005 Paris, France

NMR experiments are performed on laser polarised liquid helium mixtures in low field (2mT)
above 1K. Concentrations range from 0.5% to 10% and nuclear polarisations up to 0.1. For
large magnetisations, following a 90◦-τ -180◦ RF pulse pair the spin echo signal detected at time
2τ is significantly smaller than expected from attenuation due to diffusion in the applied static
field gradient. Unexpected echoes are also observed at times 3τ , 4τ , 5τ ... The first feature may
be related to other effects of large dipolar fields in bulk samples (dynamic instabilities, altered
transverse decay1). Numerical simulations on lattices have been performed in an attempt to
quantitatively interpret all spin echo results.

1P.-J. Nacher et al, J. Low Temp. Phys. 126 (2002) 145.

26AP31
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26AP32 Spin Polarization of Xenon Films at Low Temperature Induced by3He

N. Bis̆kupa,b, N. Kalechofskyb, D. Candelaa

aDepartment of Physics, University of Massachusetts, Amherst, MA 01003, USA
bOxford Instruments America, Concord, MA 01742, USA

We report NMR measurements on thin xenon films plated onto a silica-gel substrate and im-
mersed in liquid3He under high field, low-temperature conditions. The motivation for these
experiments is to explore the possibility of preparing hyperpolarized xenon via a brute-force po-
larization technique. We have observed the129Xe NMR resonance and measured the spin-lattice
relaxation timeT1 for various conditions of cell filling (vacuum, pure3He, and3He-4He mix-
tures). With the cell filled with pure3He, we findT1 ≈ 2000 s atT = 50 mK in an 8 T magnetic
field. This value agrees well with an estimate ofT1 due to quantum tunneling in the3He layers
in contact with the xenon film.

26AP33 Anomalous Magnetic-Field Dependence of Positive Ion Mobility in Superfluid3He

Akira Yamaguchi, Daigo Ueno, Ken Obara1, Victor Efimov2, Hidehiko Ishimoto

The Institute for Solid State Physics, The Univ. of Tokyo, Kashiwanoha, Kashiwa, Chiba, 277-8581,
Japan

Magnetic field dependence of positive ion mobility in liquid3He has been studied for the su-
perfluidA1 andA2 phases. It exhibits an anomalous behavior, which is sensitive to the liquid
pressure especially above 20 bar. The behavior is similar to that observed recently in the normal
phase at 3.2 mK. This fact indicates that there exists a similar magnetic scattering mechanism
between the positive ion and the3He quasiparticles in the superfluid phase.

1Present Address: Graduate School of Science, Osaka City University, Sumiyoshiku, Osaka, Japan
2On leave from Institute of Solid State Physics, RAS, Chernogolovka, Russia

26AP34 Pressure and Temperature Dependence of Positive Ion Mobility in Superfluid
3He-A1 and A2

Akira Yamaguchi, Daigo Ueno, Ken Obara1, Victor Efimov2, Hidehiko Ishimoto

The Institute for Solid State Physics, The Univ. of Tokyo, Kashiwa, Chiba, 277-8581, Japan

The positive ion mobility (µ) in superfluid3He has been measured as a function of temperature
under high magnetic fields up to 15 T at several pressures. It exhbits a steep increase at both
transition temperaturesTA1 andTA2 . The inversed mobility normalized atTA1 ( =µ(TA1)/µ(T)
) is found to follow a field independent universal curve as a function ofT/TA1 in theA1 phase
and as a function ofT/Tc in theA2 phase. HereTc is a zero field transition temperature. The
observed behavior and the effect of the pressure is discussed in a so called ”two-fluid model”.

1Present Address: Graduate School of Science, Osaka City University, Sumiyoshiku, Osaka, Japan
2On leave from Institute of Solid State Physics, RAS, Chernogolovka, Russia
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Influence of Spin State in Positive Ion Motion in Fermi-Liquid

Victor Efimova, Hidehiko Ishimotob

aInstitute of Solid State Physics RAS, Chernogolovka, Russia; Physics Department of Lancaster
University, UK
bInstitute for Solid State Physics, University of Tokyo, Kashiwanoha, Japan

Experimental study of ion motion in a degenerate Fermi liquid has shown that the mobility of
positive ions has a weak temperature dependenceµ = A−B ∗ log(T ), whereas the mobility
of negative ions is temperature independent. The mobility of positive ions impure by4He lays
in a middle - theµ(T) is more weak than in pure3He. The mobility of negative ions is field
independent, whereas theµ(T) of positive ions rises at low magnetic fields and reduces as large
applied fields are applied. All these effects indicate the important role of spin interactions on ion
motion in a Fermi liquid. In this work we discuss the change in polarization of Fermi liquid and
solid ion cover.

26AP35

Vortex Nucleation by Negative Ion in Superfluid He4

Hiroshi Yamamoto, Koji Ishikawa

Graduate School of Integrated Science, Yokoham City University, 22-2, Seto, Kanazawa-ku, 236-0027,
Yokohama, Japan

In superfluid He4, moving ions nucleate vortex loops by quantum tunneling through the barrier
for T < 0.3 K, while thermal phonons activate the system over the barrier at higher temperature1.
The energy barrier height and the nucleation rate are calculated numerically. These are well fitted
with the experimental data for low pressuresP < 16 bar and low electric fieldsE < 105 V/m.

1P.C.Hendry,N.S.Lawson,P.V.E.McClintock,C.D.H.Williams and R.M.Bowley,Phil.Trans.Roy.Soc(Lond)A
332,387(1990)

26AP36

Cold Electron Attachment to Atomic Hydrogen on Liquid Helium Surface

Toshikazu Arai, Toshiyuki Shiino, Kimitoshi Kono

Low Temperature Physics Lab., RIKEN, Hirosawa 2-1, Wako-shi, 351-0198, JAPAN

Surface state electrons (SSE) on liquid helium is applied to cold electron-atom/molecule collision
experiment. In a two-dimensional mixture of SSE and adsorbed atomic hydrogen below 1 K,
we found a chemical reaction reduces the SSE density. From the SSE density decay kinetics
measurement, we found that the reaction is expressed as H + H + e− → H− + H. As a possible
explanation, we propose a dissociative attachment mechanism to a highly rovibrationally excited
hydrogen molecule which is an early product of atomic hydrogen recombination.

26AP37
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26AP38 First experimental observation of propagative oscillation modes of a helium-4
contact line.

Mathieu Poujade, Claude Guthmann, Etienne Rolley

Laboratoire de Physique Statistique, E.N.S., 24 rue Lhomond, 75231 PARIS cedex 05.

A helium-4 meniscus with finite contact angle and no contact-angle hysteresis on a solid sub-
strate can be obtained thanks to pseudo-dewetting. Such a system offers a unique opportunity
to study the dynamics of the oscillations modes of a meniscus in absence of viscous dissipation:
we can generate localized distortions and analyze their propagation. We find that pulses do prop-
agate along the contact line according to a dispersive relation which is in good agreement with
theoretical predictions.
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