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1. NIST GUIDE HALL
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SMALL-ANGLE NEUTRON SCATTERING
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The NG3 SANS Instrument
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3. SANS INSTRUMENT COMPONENTS
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Neutron area detector Velocity selector NG3 SANS scattering vessel



4. TYPICAL SANS SPECTRA
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4. SANS MODELING
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5. SANS RESEARCH TOPICS

A - Polymer Solution 

B – Pressure Effects

C – Crystalline Lamellae 

D – Protein Complex



A - Polymer Solution



SANS From hPoly(Ethylene Oxide)/D2O
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B – Pressure Effects
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C – Crystalline Lamellae
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Transmission Electron 
Microscopy Electron Diffraction

Morphology



D – Protein Complex

sensor domain

CA 
domain

DHp stalk

CA 
domain

ATP
phosphate

group

SpoA

Histidine
on KinA

Sda

KinA



0

0.1

0.2

0.3

0.4

0 20 40 60 80 100

SAXS from Protein Complex 

KinA 
Sda*10 
KinA-Sda 

 4
π 

r2  P
(r

) 

 r (Å) 

KinA-Sda
Complex

Sda

ATP

sensor domain

CA 
domain

DHp stalk

CA 
domain

phosphate
group

SpoA

Histidine
on KinA

KinA

SAXS Data



D

Particle 2

Particle 1

-0.002

0

0.002

0.004

0.006

0.008

0.01

0.012

0.014

0 20 40 60 80

SANS from Protein Complex 

P
11

(r), KinA 
P

22
(r), d-Sda*10 

2P
12

(r), KinA/d-Sda 

 4
π 

r2  P
(r

) 

 r (Å) 

SANS Data

KinA

SdA

KinA-Sda
Complex

DHp Stalk 
on KinA

Sda

CA Domain 
on KinA

CA Domain 
on KinA

Histidine
on KinA

ATP

phosphate
group

SpoA



6. GALLERY OF SANS DATA IMAGES



Sheared Multilayer Vesicles
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The Butterfly Pattern
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Packed Spheres
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Kangaroo Tail Tendon
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Twinned Crystal
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Peptides Oriented in Membranes
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SANS PROPOSALS
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7. SANS USER STATISTICS



FINAL WORDS

THE SANS PROGRAM AT NIST
200 experiments per year
15 theses per year
70 publications per year

OTHER CHARACTERIZATION METHODS
Small-Angle X-Ray Scattering
Electron Microscopy

PROBING NANOSCALE STRUCTURES –THE SANS TOOLBOX

http://www.ncnr.nist.gov/staff/hammouda/the_SANS_toolbox.pdf
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