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NEPIAHWH:

H npoBAewn Twv PakpookonikwVv IOIOTATWV TNG UANG ME BAon TNV XNMIKN TOUG
ouoTaon anoTeAei éva anod Toug Bacikoug oTdxoug TNG Mopiakng Mpooopoiwong.
Mapd TIC onUAvTIKEG NMPoddoUG Kal €MITUXIEC nou €xel va €mdei€el Ta TeAeuTaia
xpovia n M.M., ol avaykeg TnG OUYXPOVNG XNMIKAG Blopnxaviag odnyouv oTnv
QVTIMETWNION OAOEVA KAl N0 OUVOETWV PUOIKWV CUOTNHATWY NPoBAAAovTag VEEG
NPOKANCEIC YIa TNV avanTu&n OTOXEUHUEVWVY PHEBODOAOYIWV NOU va ENITPENOUV TNV
NPOCONOIWON O MEYAAO €UPOC KAIHAKWV XWPOU AAAAG Kal XpOvou. ZTnv OMIAia
autry 6a napouciacToUVv ol BACIKEC APXEC TETOIWV MEBODdWV KABWC Kai ol
EPAPHOYEG TOUG O npoBARuaTa 6nwge, n 1copponia eacewv udaTikwv SIAAUNATWV
(UOPOPOBIKO PAIVOPEVO ) Kal Ol PNXAVIKEG Kal OUVAMIKEG I010TNTEC UAAWOWV
NOAUHEPWV.
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NMEPIAHWH:

Predicting the physical properties of materials from their chemical constitution is
highly desirable, but also challenging, because of the extremely broad spectra of
length and time scales governing their structure and molecular motion. In this
presentation we will discuss the fundamental principals and provide example
applications of new methods designed to overcome these challenges creating a
connection between the molecular mechanism and the thermodynamic and
dynamic properties of matter in complex systems driven by the needs of modern
chemical industry: a) Fluid Phase Equilibrium: We will start from methods that
investigate F.Ph.E. in aqua’s systems and relate the cost of creating a cavity to
the low solubility of apolar solutes in water (one of many aspect of the
hydrophobic effect). b) Monte Carlo sampling: How it is possible to enriches
ensemble averages in any Markovian stochastic process by including all possible
outcomes of real of “ghost” Monte Carlo moves, and how this can help in
equilibrating glassy systems, ¢) Structural relaxation and mechanical properties
in polymer glasses: A strategy, based on the energy landscape picture of glasses,
which has been designed to overcome the formidable challenge posed by the
existence of extremely long characteristic times, by viewing relaxation as a
sequence of infrequent transitions between local minima of the energy in
configuration space. The evolution of the glassy system is tracked via analytical
solution of a master equation for the probabilities of occupancy of the local
minima. Through this “Dynamic Integration on a Markovian Web” (DIMW)
strategy, one can expand (by many orders of magnitude) the time spans that
can be simulated. Application to glassy atactic polystyrene has yielded promising
results for the characteristic frequencies and mechanisms of sub-glass relaxation
transitions. Finally we will show how it is possible to “isolate” and analyze a
relaxation mode, opening new perspectives in our understanding of dynamical
relaxation experiments.

Sort abstract:

Predicting the physical properties of materials from their chemical constitution is
highly desirable, but also challenging, because of the extremely broad spectra of
length and time scales governing their structure and molecular motion. In this
presentation we will discuss the fundamental principals and provide example
applications of new methods designed to overcome these challenges creating a
connection between the molecular mechanism and the thermodynamic and
dynamic properties of matter in complex systems driven by the needs of modern
chemical industry.
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