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Introduction Conclusions & Results

Previous work from Starr Lab has shown that variations in star polymer archi-
tecture within polymer melts leads to altered dynamics. Specifically, in bulk
systems, the glass transition temperature (Tg) of the system has been shown to
be dependent on the number of arms (f) and number of monomer arm beads
(m). Additionally, it has been shown that increasing polymer-star interactions

Star polymers in “fluffly” confirmations tend to signifi-
cantly alter dynamics by increasing relaxation times
and glass transition temperatures of the systems
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Fig. 3: The self part of the intermediate scat- Fig. 2: Plot of the glass transition temperature
tering function displaying a range of f for m T, as defined in the methods section versus
=10 and T = 0.5 at € = 1.0. We observe a polymer-star interaction strength e . For low
f 2 non linear trend in dynamics for different g we observe a significant difference in T, be-
functionalities. Specifically, we observe the tween attractive and repulsive stars. Likewise,
M 5 fastest dynamics for linear like star polymers for large €, we observe a significant conver-
(f = 2) and slowest for f = 12 as shown in gence of Tg.

Previous Work Summarized New Findings
e Glass transition temperatures follow e Stars assuming fluffy confirmation
non-linear trends with functionality states have larger T,
Moderate functionalities (f = 12) have Difference in ngiminishes as €
the largest effect on T, INncreases
Believed to be caused by “maximizing At large € fluffiness is fully saturated
surface area” available to polymers Star confirmation is responsible for this

Increasing € leads to fluffier stars difference in T,
ps
These effects are not observed for low f

Fig. 1:

a) Polymer matrix ( ) and star polymer additive (
b) Confirmation due to attractive interactions

c) Confirmation due to repulsive interactions

Methods & Refrences

Simulation Protocols Star Polymers

e Reduced units - easily mapable to real units e farms

e Periodic boundary conditions - uniform distri- e m beads per arm
bution of the polymers e One central core
Interactions Polymer Matrix .

e Bonded Polymers - harmonic spring potential ¢ 6000 monomer beads

e All other interactions - Lenard-Jones potential e 600 chains

Parameters Studied

" e Repulsive Star
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e §=2,3,6,12,16 o e but as € _increases, it assumes a fluffy confirmation

e m=5,10
e T=0.425,0.45,0.475,

Program (s)
e Large Atomic/Molecular Massively
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Bulk System Film System
Red = Polymer Melt = Substrate | Blue = Star Arms

= Star Core | Red = Polymer M.

Extracting Glass Transition Temperature (Tg) Data Analysis
e Fit Tto the Vogel-Fulcher-Tammann e Sanity Check
(VFT) equation "3~ ¢ Discussions
. Tg defined to be the point where t(t) = 10* o Litterature Com-
parison
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