IHEPIAHYH

Y10 TAoiclo NG SUMAMUATIKNG £PYAciog aVTAG HEAETHONKE 1 €QaPLOYN
tov medlov dvvapewv Martini 6 TPOCOUOIDGES UELOVOUEVDV
ASLOTAPOKTOV OAVGIO®MY TOALUEPOVS GTO GOPOTOMUEVO EMIMEDO, UE TN
uébooo Monte Carlo. To Martini givon éva amdomompuévo Hovtélo mov
YPNOLUOTOLEITOL YOl TNV AVOTOAPAGTOCT) KO TNV TEPLYPAPT] TOV PLOIKOV
YOPOKTINPIGTIKOV GUGTNUATOV OTMG TO, TOAVUEPT], TO OTTO10 OUW®G AyVOEl
™  yMukn  Aemtouépeln. H  avoamopdotoacn TtovV  UEUOVOUEVGOV
adLTAPOKTOV 0AVGIdMV ToAvuepovS e T néBodo Monte Carlo ko
eKTiuMmo”n TV 1TYTOV SOUOPEMOGCTS TOVE, OTWG O YUPUKTNPLOTIKOC
Aoyog tov Flory, n am’ dkpo €1 Gkpo amdcTaoTt Kol 1 LEGT] YOPOOSKOTIKY
aKTivo amoTEAECE TO KOPLO AVTIKEIPEVO TNG EpYAciog.

To cvomuate mov peAeTIONKay GtV TaPOVcO STAMUATIKY EPYOcic
KOTOOKEVAGTNKAY UEGH TOL VLTOAOYIGTIKOV Takétov MAPS  «au
avOTTOYONKE 1 AOPOTONUEVT] OVATOPAGTAGT] TOVS LE TO TTESTO SVVAUEMV
Martini.

O aiyopiBuog Monte Carlo yio LELOVOUEVES OOATAPAKTES OAVGIOEC TTOV
avontoyOnke oamd6 tovg Tzounis, Anogiannakis ot Theodorou
tpomontombnke kot emektddnke waTtdAANAa, €161 OOTE VO OEYETOL
CUCTNUOTO GTO OOPOTOMUEVO EMMEDO, AVIL Y10 TO OTOUIOTIKO, KOl VO
YPNOLOTTOLEL adpomotUEVA TTESTO SOVVAUEMY. XTT GUVEYXELD TOL GUGTIUOTA
oL NTOV TPOG pHeAétn e€iooppomndnkav mTANPwS. Mécw avtdv TV
TPOGOUOLDCEDV TOPdyOnKov TANPoPopieg TOV EXOVV VO KAVOLUV UE TIC
1010TNTEG OLAUOPPOONG TV TOAVUEPIKAOV OAVGIO®MV, TO YOPAKTNPIGTIKO
Abyo tov Flory, 1t dvokapyio oniadn mov epueoaviCovy ta Tpog HLeAETn
TOAVUEPIKA GUGTNUOTO, KO TN YUPOGKOTIKY] aktiva. Méow vtoloyioumy,
TPOEKLYOV TO. TEMKA OOTEAECUOTO Kol oKOAOVONoE oLYKPION TOV
amotelecuatOV  ue  mpocopowwoelc Monte Carlo  pepovouévov
AdLOTAPOKTOV OAVGId®MV GTO OTOMOTIKO EMimedO, AMOTEAEGULOTO OO
TPOGOUOIDGEL TOAVUEPIKAOV TNYUATOV GTO OOPOTOINUEVO EMIMEDO KO,
TENOC, LE TTELPOULATIKO OEOOUEVAL.



ABSTRACT

In the present thesis, the application of the Martini force field in
simulations of single unperturbed polymer chains modeled at a mesoscopic
level was studied, using the Monte Carlo method. Martini is a simplified
model used to represent and describe physical features of polymers, while
ignoring the chemical details. Sampling individual polymer chains using
the Monte Carlo method and estimating conformational properties of the
polymer, such as Flory’s characteristic ratio, the mean squared end-to-end
distance and the mean squared radius of gyration was the focus of the
present work.

Initial configurations for the systems studied in this thesis were generated
using the MAPS [29] software, and their coarse-grained representation was
developed with the Martini force field.

The Monte Carlo algorithm for single unperturbed polymer chains
developed by Tzounis, Anogiannakis and Theodorou wasappropriately
modified in order to read and accept systems represented at the coarse-
grained level, rather than the original atomistic. Subsequently, the systems
studied were simulated and fully equilibrated. Through these simulations,
useful information about the conformational properties, such as the
characteristic ratio of Flory, which quantifies the stiffness of a polymer
chain, and the radius of gyration were generated. Through computations,
the final results were produced, which were then compared to results from
single unperturbed chain Monte Carlo simulations at the atomistic level,
results from polymer melt simulations at the coarse grained level and,
finally, to experimental data.



