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Small Angle Neutron scattering

The Small Angle Neutron Scattering experiments were carried out on the spectrometer PACE

of the Laboratoire Léon Brillouin in France. We used a wavelength of 6 Å given by a velocity

selector with a wavelength band of δλ/λ ' 0.1. Two configurations were used order to cover

the full wavevector range relevant for the experiment, with sample to detector distances of

LSD = 1 m and LSD = 3 m. The wavevector ranges were respectively of q = 0.02− 0.21 Å−1

and q = 0.05 − 0.47 Å−1. For a solution of almost spherical macromolecules the scattering

intensity can be written as:1
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I(q) = vpΦ(∆ρ)2F 2(q)S(q) (1)

vp is the volume of the macromolecule, Φ is the volume fraction of the macromolecule in

solution , ∆ρ is the scattering length density contrast between the macromolecule and the

solution in cm−2. F (q) is the form factor of the macromolecule and S(q) is the protein-protein

structure factor of the solution.
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Figure 1: Hemoglobin SANS spectra measured for different protein concentrations, at a
temperature of 20◦C. At low protein concentration (5 g.L−1) the form factor of the protein
is measured. When increasing the concentration up to ' 100g.L−1 the intensity at q=0,
I(q → 0) increases (∼ Φ) whereas the structure factor remains close to 1 aver the entire wave
vector range. At very higher concentration (' 250g.L−1) the interaction between proteins
become significant and the compressibility of the solution, proportional to I(q = 0) tends to
decrease significantly and a correlation peak appears in the structure factor which create a
bump in the scattering intensity around q = 0.1 Å −1. The important point is that there
is no significant increase in the scattering intensity at very small wave vector which means
that there are no aggregation of the protein in solution. Error bars are smaller than the size
of the points.
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Figure 2: Wave vector dependence of the stretching exponent β of the intermediate
scattering function I(q, t) = e−( t

τ
)β of hemoglobin solution at 3 different concentrations:

cp = 105.5 g.L−1, cp = 210 g.L−1 and cp = 330 g.L−1. The self-intermediate scattering func-
tion corresponds to the highest q range and show no significant departure from β ' 1, that
would be characteristic of an anomalous diffusion.
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