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initial velocity

1sure the difference
ethod Is defining the final and initial velocity

rowing away all other neutrons 2x
= very few neutrons remain

eutrons without defining/monochromatizing ?

e the neutron spin (Feri Mezei 1972)
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For elastic scattering:

For omega energy -~ hyBI i v
. 0
exchange: Pror = 5,50 T0 (1/2mv2) \ /

The probability of omega energy
exchange: S(q’ (D)

[ cos(*Z0)S(g,0)do
[ S(g,w)dw

The final polarization: <COS (P> = =— S(q, t)
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The measured quantity is: 5(q,1)/5(q,0)
where
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For elastic scattering: Pror = Yliill YZZZZ = * Q
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Physica Status Solidi (b), Volume: 259, Issue: 5, (2021), DOI: (10.1002/pssb.202100164)

We can code energy or angle
or any combination of the two.

Either magnetic filed is static
and neutron rotates or neutron
IS static in O field and
magnetic field rotates
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~~ Farago 97 Mezei Pappas '99

WASP 90° detectors ‘18

WASP will:

*Provide same high resolution as IN11A/ 29X higher intensity and
old IN15 6x higher field integral than IN11C

*Increase the sample flux x8 Full g range results on hydrogenated

*Increase the detection solid angle x3 samples in hours not weeks
(90° compared to IN11C)

Images Courtesy of P. Fouquet

Reference: J. Neutron Res. 15, 39 (2007) Péter Falus 9
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v Wide Q-range less tuning,
less scanning less overhead

****************************** U I NN v Kinetic studies at a
T pulsed source

v Usable as polarised
diffractometer (D7)

- Wide Q-range : Sample environments are limited
- No ferromagnetic/intensity modulated echo

- Bigger footprint

- Construction cost (polarisers)
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KQ.H/(Q,0)

S (q,t) / S (q)

Neutron spin echo study of dynamic correlations near the
liquid-glass transition

F. Mezei, W. Knaak, and B. Farago
Phys. Rev. Lett. 58, 571 — IN11. 1987.
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New insight into the collective relaxation dynamics of glass-

forming liquid revealed by wide-angle neutron spin echo

1.0 Scientific Achievement
R (1_05)3 The collective relaxation dynamics over the full range of the

126  microscopic structural length scales have been characterized by

145 employing the recently developed wide-angle neutron spin-echo

1:22 (WASP) spectroscopy.

3?; Significance and Impact

233  Achange in the dominant relaxation mechanisms was found in

220 liquid Cag4Ko6(NO3)1.4 (CKN) at the length scale of 2.6 A, below

| =« 272 which the relaxation process exhibits a temperature independent
00l ot TEweas %82 distribution and more Arrhenius-like behavior, revealing new insight
10° 107 ' into the collective dynamics in glass-forming liquids — a key to

t (ns) understand the universality of liquid state physics.

Wide-angle neutron spin echo measurement of a model

fragile liquid Cag 4Ky s(NO=) s (CKN) at T=444 K at various ~ Research Details o |
wavevectors (Q). The inset is an illustration of CKN structure. CKN sample was prepared by mixing high-purity Ca(NO3).*4H,0 and

KNO3; and then drying the mixture in vacuum above the melting point.
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0.2

P. Luo, Y. Zhai, P. Falus, V. Garcia Sakai, M. Hartl, M. Kofu, K.

Nakajima, A. Faraone, Y Z. Nature Communications, 13, 2092 * Intermediate scattering functions of liquid CKN at various temperatures
(2022). DOI: 10.1038/541467-022-29778-4 from 383 K to 519 K, and in the Q-range from 1.08 A-1 to 2.82 A-1 were
Neutron facilities at the ILL, NCNR, and J-PARC were used. measured on WASRP at the ILL.
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