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In the last years the dynamics of the glassy plese These experimental observations strongly indidade in

been extensively investigated: it reveals aspebtt t glassy systems dynamics, structure and potentiggn

cannot be directly associated neither with the latk are tightly interconnected.

order (relative to the crystalline phase), neitioethe loss

of mobility (relative to the liquid phase). Furthermore, our measurements can help to clahéy t
validity of theories proposed in the last yearexplain

With the present study we try to clarify this pearity of  the nature of the BP.

glasses focusing our interest on the investigatibthe

so-called Boson Peak (BP) [1]. The BP appearsén t [1] see, for instance, A. P. Sokoleval.,Phys. Rev. Lett.

vibrational spectra of basically all glasses agxcess of 78 (1997) 2405.

low-frequency modes compared to the Debye moddR] see, for instance, A. Chumakat al., Hyperfine

expectations. The universal character of the BP fo interactionsl23-124 (1999) 781.

glasses leads us to address some basic questiouisimb [3] C. A. Angell et al., J. Phys.: Cond. Mattl5 (2003)

origin: Is the BP associated with the structuriasbcter S1051.

of the system? Is the non-equilibrium nature aflass [4] T. S. Grigera et al Natue22 (2003) 289.

responsible for this phenomenology? [5] E. Duvalet al.,Europhys. Lett63 (2003) 778.

We investigate the connection between vibrational
properties, structure and energy landscape deiseripf

a glassy system. To fulfill this task, we probenhihe 0.0004

vibrational spectrum of a glass evolves with denaitd ~ P(GPa)

as a function of its thermal history using nuclieelastic FAAY :::2 =

scattering (NIS) [2]. N /'T\.“\ e o |t I
é i": 4 \,u —a—7 =
I ray £

First, we measured the vibrational spectra of dieki = ;}fm'\. 5
P00 L ! i €

glasses, i.e., systems that remain at elevatedtyetier I £
an external pressure (0-7 GPa) is released. Werdas £
that the density has a pronounced effect on the @#P:

increasing the density, the BP moves toward higher

0,0001+
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rapidly cooled

energies and decreases in intensity (Fig.1, lefith an - - - - slowly cooled

evident correlation between position and heightthef ‘ ‘ ‘ ) very.slowlylcoole(.j

peak. 0.000¢; 5 10 15 20 5 10 15 0 °
Energy [meY Energy [meV]

Second, in order to probe how the non-equilibritature

of a glass can control its dynamics, we measured th ) 5
vibrational spectra for hyperquenched materiarsfatt, Figure 1 Left: Reduced density of states RVDQE)/E
by fast freezing a liquid with various cooling ratét is Of Na&FeSiOs for different densities obtained
possible to obtain glasses with structure and pialen Pressurizing the sample at 0, 1, 2, and 7 GPa.htRig
energy corresponding to variofistive temperature§;  Energy spectra of NIS for Na/FeO/CaC/SiQ glasses
(the temperatures where the system falls out ofrepared with various quenching rates.

equilibrium during cooling) [3]. Figure 1 (righ§hows

that the intensity of the BP increases for sampleained

with higher cooling rates (Fig. 1). This resultshaeen

theoretically predicted [4], but till now only pely

experimentally verified [5].

The dependence of the BP on density and coolirg rat
shows that its phenomenology is controlled by kb#n
structure and the energy landscape of the system.



