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Description of 30M  SANS 
Instrument



? Overall description
? Velocity selector
? Presample flight path
? Sample chamber/sample table
? Scattering vessel
? Neutron area detector
? Data acquisition system
? Sample environments (shear cells, pressure cells, magnets, etc)

Outline



Guide Hall Instruments



NG3 SANS Instrument
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CHRNS 30M SANS Instrument



Velocity Selector

Vacuum Pump Connection



Multidisk Velocity Selector
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NEUTRON BEAM

WHITE NEUTRON 
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Wavelength (A)
4A < ? < 20A

Speed (RPM)
0 to 5000 RPM

Wavelength spread
10%, 15%, 30%

? ? /? = 0.038/(1+2.39? /? )

? = (3.14x104/? ).(1+2.39? /? )

Tilt -3o<?<3o
? ?=20?



Cross Section of a Presample Flight Path Unit

Translation



Sample Chamber

SAMPLE CHAMBER

Vacuum Pump



Sample Chamber & Table

SAMPLE CHAMBER

SAMPLE TABLE

Beam Shutter
Control



Sample Chamber & Table

SAMPLE CHAMBER

SAMPLE TABLE



Sample Table

SAMPLE TABLE

PLATE/PLATE SHEAR CELL
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Sample Chamber & Table

SAMPLE CHAMBER

SAMPLE TABLE

Neutron Beam



Sample Changers

-20 C TO  100 C

AMBIENT

AMBIENT TO  200 C



Sample Changer
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Scattering Vessel

SCATTERING VESSEL



Scattering Vessel Flight Path
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1.3 m to 13.2 m



Neutron Detector

VENTED DETECTOR
ELECTRONICS CHAMBER

DETECTOR TRANSVERSE MOTION 



Neutron Detection
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n + 3He         p+ + 3H + 0.77 MeV

? X-Y coincidence events are 
Detected

? 14-bit encoded signal generated
? spatial resolution: 1cm
? Detection area: 64cm x 64 cm



Beamstops

Neutron-transparent rod

BEAMSTOPS



Instrumentation Control

MOTOR CONTROLLERS

VELOCITY SELECTOR CONTROL

CAMAC MODULES
NIN BIN MODULES



Instrumentation Control



Data Acquisition Terminal



Data Acquisition Schematic



NIST Pressure Cell



NIST Pressure Cell



Boulder Rheometer



Boulder Shear Cell



Electromagnets



References

On the Web
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? SANS Data Acquisition and Data Reduction Manuals
? A Tutorial on SANS from Polymers

Instrument Paper:

C.J. Glinka, J. Barker, B. Hammouda, S. Krueger, J. Moyer and 
W. Orts, “The 30m SANS Instruments at NIST”, J. Appl. Cryst. 
31, 430-445 (1998)


	Description of 30M SANS Instrument
	Outline
	Guide Hall Instruments
	NG3 SANS Instrument
	CHRNS 30M SANS Instrument
	Velocity Selector
	Multidisk Velocity Selector
	Cross Section of a Presample Flight Path Unit
	Sample Chamber
	Sample Chamber & Table
	Sample Chamber & Table
	Sample Table
	Sample Chamber & Table
	Sample Changers
	Sample Changer
	Scattering Vessel
	Scattering Vessel Flight Path
	Neutron Detector
	Neutron Detection
	Beamstops
	Instrumentation Control
	Instrumentation Control
	Data Acquisition Terminal
	Data Acquisition Terminal
	NIST Pressure Cell
	NIST Pressure Cell
	Boulder Rheometer
	Boulder Shear Cell
	Electromagnets
	References

