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DA4C diffractometer (A = 0.5 A) 180/tQ |sotopic Substitution Experiments
A. Zeidler, P. S. Salmon, H. Fisher, J. C. Neuefeind, J. M. Simonson, T. E. Markland,
J. Phys. Condens. Matter, 2012, 24, 284126.
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Figure 2. The differential scattering cross sections, dr/dil, as obtained from
the diffraction pattens measured for samples of (a) D20 and Do "0 or (b
Hy ™) and Hs0). The emor bars are much smaller than the thickness of a line.
The slope on each data set arises from (nelasticity effects and is more pronounced
the lighter the nclei.
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Figure 3. The first difference functions {a) AF} (Q) and (b} AF] () before the
application of a correction for residual inelasticity effects. The vertical bars give
the statistical errors on the data points and the solid (red) curves give the fitted
residual inelasticity corrections AFPR () and APy (Q).



D4C diffractometer (\=0.5 A) 4 m aqueous "KCl and 4!KCl solutions.
P. E. Mason, L. Tavagnacco, M. —L. Saboungi, T. Hansen, H. E. Fischer, G. W. Neilson, T. Ichiye, J. W. Brady

J. Phys. Chem. B, 2019, 123, 10807-10813.
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Q" A_l Figure 2. Raw first order difference function Aw(Q) (black), the function after a background correction

i (blue) consisting of the subtraction of a gradient to ensure that the function has a mean of 0 and
Figure 1. Total neutron scattering patterns of 4 mKCl (red) and “'KCl (blue) in D20.  asymptotically approaches 0, and the spline used for subsequent analysis in this paper (red). (34) The
justification for this subtraction is shown in a video in the Supporting Information.
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D3 diffractometer ILL, A= 0.5 A “Liquid Water”
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FIG. 4: Measured spin-incoberent (red lines) and coherent (black lines) intensities for 5 mixtures of light and heavy water.
Light water content {from left to right): 0, 20, 40, 64 and 100 %. Blue lines: sums of the (here, separately measured) coherent
and incoberent intensities, which therefore represent the neutron diffraction zignal measurable without polarization analysis, If
one wishes to reach the coherent intensities {(black curves) from non-polarised data then a large number must be approximated
(individual points of the red curves) and subtracted from another large number (individoual points of the blue curves) and the
desired result is a small number (individual points of the black curves). That is, taking the standard (non-polarised ) way, the

statistical errors only are large enough to render the entire analyziz problematic, not to mention systematic uncertainties in
conjunction with estimating the (spin-)incoherent contributions.

L. Temleitneri A. Stunaulti G. CueIIoi L. Pusztaii Phis. Rev. Bi 2015i 92i 014201. 10



D3 diffractometer D7 diffractometer
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Fig. 5. Data reduction in the case of Lactulose at room temperature. Top left and right: measured and
corrected intensities, respectively. Bottom left: coherent, incoherent and total signals. Note the
expanded (left hand side) scale for the coherent intensities. Bottom right: comparison to a measurement
of the same sample on the D7 diffractometer of the ILL. The data have not been corrected for instrument
resolution, hence the different peak widths.

A. Stunault, S. Vial, D. Jullien, G. J. Cuello, Physica B, 2018, 551, 373-376.


https://www.sciencedirect.com/topics/physics-and-astronomy/diffractometers

7C2 diffractometer
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Liquid D-O. 7C2 diffract t M. —C. Bellissent-Funel, L. Bosio, J.
ARE R Tractometer Texeira, J. Phys.: Condens. Matter, 1991,

3, 4065-4074.
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Liguid benzene

CeXg (X: D, °H, %H) JRR-3M 4G spectrometer, 2021.10.11-13
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Intermolecular interlerence terms Partial structure lactors

CeXg (X: D, °H, ®H) JRR-3M 4G spectrometer, 2021.10.11-13
66
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CeXg (X: D, °H, %2H) JRR-3M 4G spectrometer, 2021.10.11-13
15

-10 |

-15 |

10 |
5t

0F

N

&
: W-m.-wﬂ'mummﬂw-m.
N e
Sy -
AN

JRR-3M
4G diffractometer
A=1.089 A

a;j(Q)-1/barns

. _aliH(C'l)'ll(_"‘l).

. gCH(Q)—l_(fO.S)
. acc(Q)-1
JRR-3M
-0.5 4G diffractometer ]
A=1.089 A
-1 - L L T AR | 1 1
0 1 2 3 4 5 6 7




Partial structure factors observed for liquid benzene

CeXg (X: D, °H, ®H) JRR-3M 4G spectrometer, 2021.10.11-13
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Partial distribution functions observed for liquid benzene

CeXg (X: D, °H, ®H) JRR-3M 4G spectrometer, 2021.10.11-13
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Orientational correlation between nearest neighbour benzene molecules
Determined from neutron diffraction with H/D isotopic substitution
method
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X-ray — neutron difference intermolecular difference distribution function

CeXg (X: D, °H, %H) JRR-3M 4G spectrometer, 2021.10.11-13
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