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Eq. 1- In this model the mean | | the case of “He in porous matrices (Xerogel powders

kinetic energy is the sum of the

contributions of the atoms close to - With mean pore diameters of 24 A and 160 A), helium
the suriace (solid-ike) and the | atoms have a <E,> higher than the bulk value in the

atoms in the inner part of the pore

(liquid-like). same conditions (T=2.5 K and saturated vapor
N ""T:yee'ff atoms in the liquid-like | nressure, Tab. 1). The results are interpreted in terms
N,: number of atoms in the soli-ike | OF @ model (Eq. 1) where “He atoms are arranged in

layer concentric annuli along the cylindrical pore axis (Fig.

N, total ber of at - - M
e numbereratoms 1), with the <E,> mainly dependent on the ratio
- N tot

Fig 1: On the right, illustration of the He atoms : <g » - mean kinetic energy of the between the atomic diameter and the pore diameter. In

(blue spheres), adsorbed on the pore surface. On i iquid-li - A
the let, ilustration of the two pores and the He | __ _ f:;’::l'(’l‘n:‘:c'f:::;ysz'i’::’s the case of the pore of 24 A diameter, the experimental
ks

atom, to scale. atoms in the solic-like layers | <E, > is well reproduced by assuming the first layer to
N|<E, > +Ns<E, >g be solid-like with all other inner layers in the liquid
Eq.1: <E >:M:(l—f)<E > +f <Ep > -
k Niot k7l k “si phase [1]. The <E,> extrapolated value of the first layer
o is 58.5 K. For the pore of 160 A diameter the result is
ol 1 laver solic-ike ACF [3] interpreted in term of three solid-like layers [2].
o liquid “bulk” [4] Tab. I: <E,> experimental results for 4
801 » 1 solid-like layer, experimental (24 A) the two samples with mean diameter H
70} * 3 solid-like layer, experimental (160 A) pore of 24 A and 160 A, compared with H € In nano po rous SySte ms ‘
— the bulk liquid value [4].
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Fig. 2: <E,> dependence on the fraction f. Blue circle: bulk - £ 605+ N Y
value; greenquuare: ;xp. value for the 160 A pore; black square: In this work we present the Study of the = j‘ %
exp. value for the 24 A pore; red diamond: slit geometry [3]. H _ H H H H H H . “
single-particle dynamlgs of Iqu_ud heliumin mvﬂﬁ_‘mww”f “mrtayea]
two systems where disorder is added: a
statistic disorder (provided by isotopic 20 0 0 350 400
mixtures) and a spatial disorder (*He in . AL .
A A . Fig. 4: Example of Time of Flight spectrum obtained by
Deep Inelastic Neutron Scattering nanometric porous systems). In both cases means of VESUVIO spectrometer. In this case the three
- - - - peaks correspond to the 3He, “He and Al scattering
VESUVIO the microscopic dynamlCS is influenced by contribution respectively (from left to right).
Newtons the disorder, showing a change in the mean
kinetic energy value, <E, >, of the helium
Sample tank atoms.
Analyser
foils
Variable position H Fig. 7: <E,>, as function of the 4
detector banks H molar volume for pure 3He
) B (open circles) and for *He in °
Bﬁ;:&mﬁg H 3He-“He mixture (full circles). 35
: The red full circles are the w0 %
Foil cooling and cyciing ] : results of the presented work. 2 }
equipment for Foil cycling equipment To beam H Qe {
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Fig. 3: Picture of the VESUVIO spectrometer (Isis pulsed H (cm®/mol) ks s
neutron source - UK), used for the studies of the liquid helium ; 25.3 12+3 18 % ? i
dynamics. . - 10 %% { §} .
3He-4He mixtures H 234 16530 | U BU—
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Previous experiments showed that in pure fluids, the
mean kinetic energy of 3He and “He are remarkably dependent on the molar volume, as expected from
the Heisenberg principle (Fig. 5) [5-6-7-8]. On the other hand, the <E,> of the 3He, when in mixture,

seems to be independent of the molar volume (Fig.

s e w e 6), for V> 28 cm3/mol [9-10-11-12]. Thus we have
-l s w0 { o pure’te performed new measurements to extend the range
2o . I Q t of investigated molar volumes down to the melting
Fal o { T } point. The presented Deep Inelastic Neutron
Ve el @ s Scattering measurements on mixtures, performed
» ey . f“ gt at T=2 K and pressures ranging between 15 bar and
S ‘m S S S 40 bar, reveal that the <E, > of 3He is dependent on
Vo (em?/mole) Vin (em®/mole) the total mixture density and is less than the value

3 . R R
Fig. 5: Molar volume dependence of mean Fig. 6: <E,>, as function of the molar of the pure bulk He' Whlle' near the meltlng pOInt’

kinetic energy for pure He (full circles) from  volume for pure *He (open circles) and for the two values are comparable (Fig_ 7)_
[5-6] and pure “He (open circles) from [7-8]. 3He in 3He-*He mixture (solid circles) [9-10-
11-12].
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