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Note that scattering originates from protons depicted by white bonds.

Sharp portion of the transition only by lipid tails!!
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Below 220K, vibration regime is
observed.

Above 300K, it is clear that a
pronounced mobility is gained
by protons in tail of lipid.

Sharp transition is dominated by
contribution from lipid tails!

Very little mobility of head groups at low T while
the tails show significant mobility!!

At high T, the head groups melt with no
signature of distinct melting.

Doxastakis et al., BioPhys. J. 92, 147 (2007)
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Paradox in excess entropy!

Solution: A transition at 220K!

Angell, J. Chem. Phys. 77, 3092 (1973)
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D =D, exp(— B ) good above
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T 1.4
D=DT" ——-1 below 242K
220K

Price, J. Phys. Chem. A 103, 448 (1999)
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Fragile-to-strong transition at around 222K in
relaxation time of water!

Liu et al., J. Phys: Cond. Matter 18, S2261 (2006)
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20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

T(K)
Smart use of isotope substitution The crossover in hydration water and DNA
provides the MSD for H of hydration occurs at same temperature 222K!

water and of DNA.

Chen et al., J. Chem. Phys. 125, 171103 (2006)
>
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No data analysis! Visual analysis shows a change in dynamics at 225K!!

Chen et al., J. Chem. Phys. 125, 171103 (2006)
>
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(A)
EA=3.48 kcal/mol

1) 220K and below Arrhenius law

N T, =220K
E,=3.13 kcal/mol
E 1 __
T=7T,CXP| —— Strong - ¢ ] :
RT £ | W Exp.result -
A L---- VFT law *\

v Arrhenius law ‘*\ .
10 "*‘ E
. . . . . Hydrated Lysozyme - \?‘ 3
dynamic transition in DNA is driven . L =~

200 220 T (K) 240 260 280

by fragile-to-strong transition in water!
Chen et al., J. Chem. Phys. 125, 171103 (2006)
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E (neV)

Full pore data shows peaks similar to bulk and additional peaks at +4peV, while
the bulk-like peaks have disappeared in partially filled pore!.

Origin: 1) low energy peaks — core 1ii) high energy peaks — surface

Dimeo et al., Phys. Rev. B 63, 014301 (2000)
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. weakly disordered
tunnel rotors —— 3

3

P(V) (meV™)

strongly disordered
- tunnel rotors —>

. Overall picture:
\N : 1) Core — high degree of local order (5%)

2) Peaks at 4peV: surface molecules
1) strongly disordered 70%
11) weakly disordered 25%

0 10 20 30 40 50 60 TOH
V3 (meV)

probability distribution of barrier height
extracted from the full pore spectra

Dimeo et al., Phys. Rev. B 63, 014301 (2000)
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Polymers and polymer blends

9 < < ) S

Fundamental questions:
dynamic miscibility, length scales, etc

KEY QUESTION:

How is the dynamics of one component

modified by blending?
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Segmental Dynamics in Polymers and Polymer Blends

Ssalf(osm)lsself(o¢m=o)
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Dynamics of Both Components in a blend

20% PEO /80% PVAc BLEND
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Backscattering Measurements: PVAc in blend

PVAc in BLEND
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Backscattering Measurements: PVAc in blend

PVAc in BLEND

FT of a KWW function
t p
S(Q,m) = A(Q)* FT{ exp {— {—] ]
TW
B=0.50
Shape of the spectra seems to N N ?
be unChanged by blendlng! -0.015 -o.lm -o.ré)osm: é)rr:e\?.)c;os o.wl:n o.t-ns
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Q and T-dependence of characteristic times

PVAc 400K

o
[ PVAc 420K
O PVAc 440K
PVAc X PVAc 460K
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Q and T-dependence of characteristic times

PVAc in BLEND

PVAc¢ 400K
PVAc 420K
PVAc¢ 440K
PVAc¢ 460K
in blend 360K
in blend 380K
in blend 400K
inblend 420K
inblend 440K
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*No apparent change in Q- -
dependence after blending! - - - .
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Q and T-dependence of characteristic times

420 440
T, T+AT (K)
e

z ol " T <y TEVACIML |
A shift in glass transition temperature e ° o geff
or equivalently, concentration effects T -
: : o 5
can be used to explain the dynamics S 4 .
of high-Tg component. 5
N’ O
= L AT—
o AT=23K .
= 10 oy ey C|).. L
. 380 400 420 440 460 480
Lodge McLeish Model T T+AT (K
Tyagi, Macromolecules, 2007 ? (K)
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Backscattering Measurements: PEO in hPEQ/dPVAc

confinement

350K

I{Q.m) (au.)

standard
scenario

400K

I{Q,m) (au.)

Q-independent time
scales at high Q

I{Q,m) (au.)

f«‘rr\fl |n\.r\|
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Confinement Effects in Polymer Blends
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Confinement Effects in Polymer Blends

Glassy
dynamics
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CH, - Rotation

Sharp step in MSD around 100K —
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Methyl group rotations
300

strong

Changes in MSD around 225K —

glass transition effects!

Poly(methyl phenyl siloxane) T =222K

Both bulk and confined polymers show diffusive-like behavior above T,!

Diffusive-like behavior would disappear around 1.6nm!
Minimal length scale for segmental relaxation

400

Schonhals et al., Colloid Poly Sci 282, 882 (2004)
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tetramethyl bisphenol-A 05k T i |
Polycarbonate (TMPC); / |
Tg=493K 04+ : i
L | | N | ' | " 1

0 100 200 300 400 500
deuterated polystyrene;Tg=3 83K T (K)

Influence of Tg=445K for bulk

methyl group bl.el’ld and other

Besancon et al. PRL 2006 dynamics! thicknesses
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Dan Neumann and Yamali Hernandez
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