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Report:

By means of X-ray Photon Correlation Spectrosco¥iPGS) we have measured for the first time the
evolution of the structural relaxation process B&SiQ — 0.2NaO glass former in the glassy statg<749

K). The measurements were carried out in a widéeacapfiguration by measuring the dynamics maioly
wave vector Q, corresponding to the position offttet sharp diffraction peak in the static struetdiactor
S(Q). In this way we have been able to look diyeatl the atomic dynamics, a task which is not rahth
with any other technique.

The top panel of Figure 1 reports an example ofcitreelation functions measured in the glassy digte
using a 2-dimensional CCD detector. The data grerted together with the best fit line shape oladiby
using the Kohlraush-Williams-Watt expressiog(tr1+Aexp(-2(tt)*) wheret is the structural relaxation
time, B the shape parameter and A the contrast factor.t®tige law scattering intensity of the sample, the
data presents some noise, which leads to a large lear of about 13% in the determination of thapsh
paramete. Notwithstanding at all the investigate tempereguwwve found a stretched valf3e0.8, close to
the equilibrium liquid value reported in Literatu@iquia (Tg)=0.63) , confirming the validity of our
measurements.

In order to increase the statistics, a second Cé&Botbr has been mounted, placed vertically wisipeet to
the first one, which has allowed us to collect iemgorresponding to the same Q simultaneously tinthe
CCDs. The lower panel of Figure 1 shows a corm@tatiurve measured at the same temperature by awgrag
the data obtained with the two CCDs. The improveniemhe quality of the data allowed us to confitime
stretched behaviour of the correlation curved oleskin the glassy state. Unfortunately, due tocarieal



delay we could used the two CCDs configuration anlthe last days of the experiment, while the migjo
of the measurements are taken with just one detecto

The slight difference in the decay time with resgecthe
L L L one reported in upper curve (top panel) is simplg
the different thermal path used to reach this teatpee.
Indeed it is well known that the dynamics in thasgly
state strongly depends on thermal history and mgtime
and that the system slowly evolves toward the
corresponding equilibrium liquid phase. A companiso
with previously measured XPCS data on the micrascop
dynamics in a metallic glass former, will give uset
possibility to discriminate between universal alydtem
dependent behaviour of the structural relaxati@cess in
the glassy state. We are therefore confident that t
experiment will strongly improve our knowledge dret
dynamics of out of equilibrium systems.
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Figure 1. Normalized XPCS correlation functions
measured at T=698 K with one (a) and two (b) CCD
detectors.

(9,(H)-1)/A

o
[N

il MR Aastay

10 100 1000

o
[=}
T

time (s)

A study of the Q dependence of the structural etlar time can therefore elucidate on the nature of
different observed dynamics in the glassy stateiriguhe experiment we have measured the dynansos a
for few wave vectors Qs around the maximum of trst peak of the S(Q). The XPCS data seems toviollo
the shape of the S(Q) (De-Gennes narrowing), stiggea diffusive nature of the dynamics in the glas
state. These data have been however taken by using single CCD detector which does not allowdor
more accurate analysis of tReparameter which comes out to be almost constathirwihe error bars. A
diffusive motion would be in agreement with theegthed behaviour of the correlation functions butauld

of course require a more accurate study. It is tlear that the simultaneous use of two CCD detsatan
strongly improve this kind of measurements allowifogy a deeper and faster investigation of the Q
dependence.



