INSTITUT LAUE LANGEVIN

SANS:
practical aspects

Anne MARTEL, D22, LSS group

.

1-Jul-22 Anne Martel martela@ill.fr THE EUROPEAN NEUTRON SOURCE NEUTRONS
FOR NEUTRONS



Introduction:

Neutrons:
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ILL, the European neutron source,
produces neutrons by nuclear reaction
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X-ray Scattering Factors and Neutron Scattering Lengths
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Q=4rm.sinB8 /A

From LLB
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D22, a monochromatic SANS instrumeﬁt%*---

Velodty selector | | Detector |Ano|her position

Evacwated tube (20 m)

Guide
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D11 description:
https://www.ill.eu/fileadmin/user_upload/ILL/
3_Users/Instruments/Instruments_list/00_-
_LARGE_SCALE_STRUCTURES/D11/htmI5/D11-
principle/D11.html

A. Filhol
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D22 ++

Velodiy selector Collmation Aperture, |Sample -~ - Defedor | Another posltion
| qce S ———— / o g | / ! ‘;'E
e e ==
B ‘ o\ |
Absorber tube —
Diaphragms | Evacuated fube (20 m)

2"d detector > whole Q-range in one set up
L. Porcar, R. Barkats, E. Ruiz, C. Cocho
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Velocity selector

Wavelength and Smearing

Selector Speed — Nominal Wavelength (6 - 12 A)

Wavelength Spread
Beam size
Sample size
pixel size

— Smearing or Q-resolution
(4t column in data files)

Q=4mnsin8 /A
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Data Reduction:

Using Grasp, on Visa

Data visualisation

Data files loading

Anne Martel martela@ill.fr

4 GRASP_Variant V10.02 - UNTITLED e 23

File Display Analysis Instrument Data User Modules Grasp Script Help
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4 GRASP_Variant V10.02 - UNTITLED
File Display Analysis Instrument Data User Modules Grasp Script Help
O ome g &L
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Corrections settled
by the local contact

Mask definition

Absolute Intensity Calibration

Sample Thickness Normalisation

Transmission Normalisation
Empty Cell and Blocked Beam subtraction

Beam center on both detectors -
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4 GRASP_Variant V10.02 - UNTITLED
File Display Analysis Instrument Data User Modules Grasp Script Help
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Sample environment:
Sample changers (200ulL or 300ul)
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In situ SEC

Cooling Unit Columns Valve ANTE

Pumps Thermojet
port
Buffer valves
Fraction
Degasser collector
Buffers
Lartp Injector
Spectrophotometer Cell Valve POST

Buffer and protein measured in the same cell
> improved buffer substraction

To Fraction collector

PEEK cell
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Fiber optics
(excitation + emission)

n

Ibrahim Z. et al. Time-resolved neutron

scattering provides new insight into protein 641

substrate processing by a AAA+ unfoldase. Sci gm

Rep 7, 40948 (2017). i
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NUrF—Optimization of in situ
UV-vis and fluorescence and Neutro
autonomous characterization beam F— . it 18 mm

techniques with small-angle
neutron scattering
instrumentation C. Dicko et al.,
Review of Scientific Instruments
91, 075111 (2020)
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Autosampler

Up to 96 samples, in PCR tube strips (like SAXS)
Volume 200ulL

Up to 8 cleaning/rinsing/drying fluids
Temperature controlled by thermojet
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