
120508   Quiz 4 Polymer Properties

1)  The time auto-correlation function, g1(q,τ) is used to obtain the diffusion coefficient from a 
noise pattern created by the change in scattered intensity with time from a colloidal sus-
pension.  
a)  Sketch a plot the intensity as a function of time for large particles, medium sized par-
ticles and small colloidal particles.  Are these curves different?  Why?
b)  What is the time correlation function g2(q,τ), show how it is determined from an in-
tensity versus time plot.
c)  What is the value of g2(q,τ) when τ = 0 and when τ = ∞?
d)  Write an expression for g1(q,τ) as a function of g2(q,τ) using your answer to “c” to de-
fine the parameters.
e)  How can the hydrodynamic radius be obtained from g1(q,τ)?

2)  The following scattering function has been proposed by  Benoit [H. Benoit, J. Polym. Sci., 
1953, XI, 507] for scattering from Gaussian star polymers (f is the number of arms, b is 
the segment length, n is the number of segments per arm).  (Star polymers are polymers 
with arms emanating from a center point.)
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a)  Show that the first term (P11) displays Gaussian scaling at high-q.
b)  Obtain the radius of gyration for the first term by extrapolating the first term to low-q 
and comparing with Guinier’s law.
c)  Explain what part of the star structure you think the first term describes.
d)  Show that the second term is non-fractal in nature (fractal structures display a power-
law decay between -1 and -3).
e)  Do you think that this function could describe a star polymer with Gaussian arms?  
Explain your answer.
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