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BREAKTHROUGH TO THE ULTRA-SMALL ANGLES (SAS-99, Brookhaven)

M. Agamalian, G. D. Wignall and R. Triolo. J. Appl. Cryst. (1997), 30, 345.

ORNL MEMORIAL USANS 
INSTRUMENT AT HFIR

ROCKING CURVES OF
AN EMPTY INSTRUMENT
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THE WORLD’S BEST USANS INSTRUMENT (NIST, BT-5)

NIST  BONSE-HART USANS INSTRUMENT AT BT-5 BEAM LINE

FLUX ~ 17000 n/cm2sec 
SENSITIVITY ~5x10-7
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NEUTRON DIFFRACTION STRUCTURAL ANALYSIS

ATOMIC AND MOLECULAR NEUTRON SCATTERING

Transition to 
real space

BRAGG 
DIFFRACTION
D ~ 2π/Q

DIFFRACTION 
FROM
PARTICLES
Rg ~ 1/Q
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COMBINED SANS/USANS STUDY OF MATERIALS 

POLYDISPERSE DISORDERED HIERARCHICAL STRUCTURES

Molecules Aggregates  Agglomerates

I(Q) = I(0)×<F(QR)>×{S(QD)=1}
I(0) = C×(∆ρ)2×<V>2 [cm-1]

Estimated value of Rg (max)

30m pin-hole SANS:     ≤ 350 Å
Conventional USANS:  ≤ 35000 Å
TOF-USANS (project):  ≤ 350000 Å
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SANS/USANS STUDY OF MATERIALS 

AGGREGATION OF CARBON PARTICLES IN USED ENGINE OIL

THE SCATTERING CURVES 
MEASURED AT THE 30m SANS
INSTRUMENT

(after Min Lin with co-authors)
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SANS/USANS STUDY OF MATERIALS 

AGGREGATION OF CARBON PARTICLES IN USED ENGINE OIL

FIT TO THE SINHA MODEL 
OF UPPER CUT-OFF FOR 
MASS FRACTAL SYSTEMS

THE COMBINED 
USANS/SANS DATA

THE RAW USANS DATA 
OBTAINED AT ORNL
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SANS/USANS STUDY OF MATERIALS 

AGGREGATS OF CARBON PARTICLES IN USED ENGINE OIL
SHOW  A HIERARCHICAL STRUCTURE
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SANS/USANS STUDY OF MATERIALS 

ATTRACTIVE COLLOIDAL GLASSES OF PS-PAA/EA MICELLES

(after M. A. Crichton 
and S. R. Bhatia )
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SANS/USANS STUDY OF MATERIALS 

SUPFACE FRACTALS IN SEDIMENTARY ROCKS 
EXTENDED OVER THREE ORDERS OF MAGNITUDE 

IN THE LENGTH SCALE 
(after A. Radlinski with co-authors)
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SANS/USANS STUDY OF MATERIALS 

PHASE SEPARATION OF LINEAR AND BRANCHED 
PE MACROMOLECULES IN THE MELT

(after M. Agamalian with co-authors)
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SANS/USANS STUDY OF MATERIALS 

SANS ON NANOTUBES (WITHOUT USANS DATA)

Small-Angle Neutron Scattering from Surfactant-Assisted Aqueous
Dispersions of Carbon Nanotubes

K. Yurekli, C. A. Mitchell & R. Krishnamoorti, J. Am. Chem. Soc. 126, 2004
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CONCLUSION

• ORNL WILL OFFER TWO BONSE-HART USANS 
INSTRUMENTS (at SNS and at HFIR) AND TWO HIGH-
RESOLUTION CONVENTIONAL SANS INSTRUMENTS 
(at HFIR)

• THE CURRENT WORLD’S BEST BONSE-HART USANS 
INSTRUMENT OPERATES AT NIST (BT-5)

• NIST CENTER FOR NEUTRON RESEARCH IS 
CURRENTLY THE BEST FACILITY FOR COMBINED 
SANS/USANS EXPERIMENTS

• ACCORDING TO OUR ESTIMATES THE MAJORITY OF 
SANS STUDIES ON MATERIALS CANNOT BE 
COMPLETED WITHOUT USANS MEASUREMENTS
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