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THE REALM OF NEUTRON SPIN ECHO
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High-Resolution NSE worldwide




Medium-Resolution NSE worldwide




NSE spectrometer: (elastic scattering)

neutron spin spin rotation
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NSE spectrometer: (quasielastic scattering)

neutron spiﬂ spin rotation
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Principle of NSE : Summary
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Resolution correction

b ideal: S(O,w)=8(w)S(Q) < S(0,1)/S(0) =1

/ real

correction coils

R(Q.1)

t
1 ) mZ  a )
I = 775 {S(_Q)—l— cos(J A" w)S(Q,w)dw}
1 ,
S(Q.1)
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Ansatz [Zeyen & Rem]:

1
BZ(Z,T) — Bz(za O) o ZTQaSBz(Za O) + O(T4)

1
B.(z,1) = —§7°5’sz(2, 0) + O(r°).

L/2

J:\/1+tan29/

~L/2
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J=Jy+ Hri + Gtan®0

L/2
J() — / dz BZ(Z),

L/2
L/2
H = / dz B(z
L/2
L/2
G = —|—/ dz 2°B(z).
2 _L/2
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Minimize!

L2
(ATBE) ={(VI+ tan?0 — 1)) + (V1 + tan?6 /_ BRCKEL
~ (tan®0) G + (rg) H + (2rgtan6) U, (15)
with o
U= zB(z)dz, 16
/ EC (16)

where 72(z) = (ro + ztan®)” and (---) denotes the average over the path
parameters g and 6 within the beam defining path ensemble.

Anzatz: BZ (Z) — BO Y (Z) 2 , y = Fourier series
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Field shape B(z)
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What is the lowest possible rms innomogeneity ?

(AJ?) =(rd)H* + (tan 0)G* + ((2r¢ tan 0)*)U? + 2(ri tan®* 0)G H
+2(2rg tan® 0)GU + 2(2r; tan 6) HU,

> 215 ppm

for 4cm sample, 20cm det (at pi/2)
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The ,older’ instruments

e = ﬁ — ~1000 ppm
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Numerical optimisation..
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B(z)

0.6 - B(mo)lnng
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Correction element
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J-NSE 2006-2017
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J-NSE 2006-2017
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J-NSE “PHOENIX”
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J-NSE new ranges
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20 - HYSTERESIS EFFECT +  wire hysteresis
does it hurt? .
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ActC4mm (./fits_200421 echo[1])

ref 1ns (8A): full echo in all pixels: NO bad hysteresis effects
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PI8Oklin (./fits_200481 echo[1])
Polymer melt 1ns (8A): onIy slight reduction of echo amplitude
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ref 90ns (8A): good echos in central field (correction effective)

ActC4mm (./fits 200421 echo[9])
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PI80klin (./fits_200481 echo[9])

Polymer 90ns (8A): reduced echoes (relaxation compared to ref)
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Figure 2: JNSE vs. IN15. The dashed lines are the fitted theory for the IN15 old data (as a
global fit); they are re-computed with tau and WI* (see theory in the text) rescaled by a
factor 1.4, solid curves. The re-computed curves can be compared with the JNSE data
(symbols). The solid curves are not a fit of the JNSE data. For sake of clarity the old IN15 data
are not shown.
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A “real world example”:
protein solution (3% in D20)

using different wavelengths from 6 to
12.5 A

and DrSpine (under development) for
evaluation
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Extension to short times
“Shorty”
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“Shorty” demo experiment: incoherent scattering from H20
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Thank you for your
attention !
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