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1. Neutron Scattering

incident neutrons
momentum ki, energy Ei

scattered neutrons
momentum kf, energy Ef

ki, Ei

kf, Ef Q=ki-kf momentum transfer
E=Ei-Ef energy transfer

Elastic scattering corresponds to E=0. Investigate structures. 

θ

SANS and NR are elastic scattering techniques.

ELASTIC vs INELASTIC NEUTRON SCATTERING
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2 – The SANS Technique
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THE SANS TECHNIQUE
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The Nanoscale
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3 –SANS Data Analysis

• Standard Plots (Porod Plot, Guinier Plot)

• SANS Models

• Other Mehods
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The Ornstein-Zernike Equation
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FORM FACTOR FOR A SPHERE
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4. SANS Research Topics

A – Polymer Thermodynamics 
B – Pluronic Micelles
C - Protein Complex
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A – Polymer Thermodynamics
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Core-Shell Spherical Particles
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In the core:
2,795 PPO monomers
690 PEO monomers
490 D2O molecules

In the shell:
2,943 PEO monomers
34,167 D2O molecules

Material Balance Equations: Results for 10% 
P85 at 40 oC:

C – Protein Complex
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5. FINAL POINTS
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SANS, VSANS and USANS Ranges
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Final Words
THE SANS PROGRAM AT NIST

200 experiments per year
15 theses per year
80 publications per year

FUTURE OUTLOOK
Past 20 years – NCNR development
Next 20 years – NCNR expansion
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