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Monochromatic VS TOF

Small Angle Neutron Scattering (SANS)
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Figure: Schematic diagram of a typical SANS setup. m.r. Eskidsen, et al., Front. Phys., 6(4), 398 409 (2011).

Real space Reciprocal space

000000000000

0000000000000

. . . 000000000000

m Neutron magnetlc moments interact with 0000000000000
000000000000

the VL. 0000000000000

I O0 0000000000

m Resolve structures withd 100 300nm.

-0.0125 0 0.0125

T ¢ (A7)

d = =2sin g=4 sin =

Emma Campillo Mufioz Analysis of time-of-flight SANS data on mesoscopic crystals such as flux line lattices 7th October 2022  4/24



Bragg diffraction in monochromatic SANS

Monochromatic VS TOF

m Field as a Fourier series

x .
B(r) = Efﬂ@f ',

Form Factor

m Christen Formula

2 2
n

— L jFF 2.
o co( )J (a,)]

I(qhk) =2V , Z
Figure: Rocking curve in ¥ at 130 mK and
1.5 T for the reflection labelled A in the inset
for CeCu,Si,.

E. Campillo, et al., Phys. Rev. B, 104, 184508 (2021).
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Monochromatic VS TOF

Bragg diffraction in monochromatic SANS

m Field as a Fourier series

X . . i
B(r) = 1FFEghk¥ ',
hk
Form Factor
m Christen Formula
2 2

(a)=2 V , — —————]jFF(a)i".
hk 4 gqhkcos( ) hk

From jFF (qhk)j

Figure: Rocking curve in ! at 130 mK and

1.5 T for the re ection labelled A in the inset _ B 2 2
. FLondon(B) - 5 2 eXp( cq )

for CeCu,Si,. 1+q

E. Campillo, et al., Phys. Rev. B, 104, 184508 (2021).
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Bragg diffraction in TOF SANS

Monochromatic VS TOF

At one magnet angle

m Different wavelengths are scattered.
m Each gives arange of q,.

m Signal at Shorter and Longer =
Signal at different !

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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TOF form factor expression

Vortex lattice form factor

Starting from the Christen formula

2

. . |

s —— 9
2 VZ

we de ne the integrated intensity under a rocking curve as:

al(a) _ LZX

2 2

I(qx,qy,! )qd!
a0y
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TOF form factor expression

Vortex lattice form factor

Starting from the Christen formula

2
. . I
iF(a)i*= — 1)
2V

we de ne the integrated intensity under a_rocking curve as:

qi(@) _ 12~ X

2 2

I(qa,,q,,! )ad!
Gy 10y

In the TOF case:

= lluminating beam: ;= ( )
= Scattered intensity: I, = 1(q,,q,,d,, ;)

m NOTE: cancels in the ratio IJ.= T
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TOF form factor expression

Geometry of the scattering

In the laboratory frame qO=k; - k;, with
magnitude k;:
. h i
k 2 2
X X
q0= kj— k X - - + 4
rolr 2 r r
In the sample frame, for small sample/magnet
rotations:

X .
q= k— k: ,qQ kj?sm

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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TOF form factor expression

TOF form factor

Differentiating, the relationship between pixel-space and g-space:

and for detector area  x y and the g-pixel g, ay:

r2
X y: qx qy k_jz'
TOF version of the formula for the form factor:
Z
2 2
o 2 1 d ar X 1 a, a.q,)
JF(Q)J T T ——d
2 V3 KXy j j
N | —{z—}

N detector pixels
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TOF form factor

Differentiating, the relationship between pixel-space and g-space:

TOF form factor expression dqx dqy k]

dx dy r

and for detector pixel x vy, the g-pixelis q, ay:

X y = qx qy e
I

TOF version of the formula for the form factor

onN

2"

Z
o a, d r2 X ( a, a,0,)
P =~ - ——d

2
Vs & LY j i
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Experiment chronology

Experiments and data
treatment

Three different experiments were performed at HFM/EXED:

m January 2016:
High- eld dependence measurements on YBCO.

=255A1t08.15 A,
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Experiments and data
treatment

Experiment chronology

Three different experiments were performed at HFM/EXED:

m January 2016:
High- eld dependence measurements on YBCO.

=2.55Ato 8.15 A.

m Change of the detector.
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Experiment chronology

Three different experiments were performed at HFM/EXED:

Experiments and data [ | January 2016
treatment
High- eld dependence measurements on YBCO.

=2.55 A to 8.15 A.

m Change of the detector.

m July 2017:

m Temperature dependence measurements on YBCO.
m Field and temperature dependence on BKFA.

m December 2019:
High- eld dependence measurements on 15% Ca-doped YBCO.

=5.0At08.15A.
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Data treatment

Experiments and data
treatment

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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Data treatment

Experiments and data
treatment

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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Data treatment

Experiments and data
treatment

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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Data treatment

Experiments and data
treatment

Procedure:

m Load FG and BG les. = Rebin from detector pixels to g-space.

®m Rebin from time bins to bins. = Normalise FG and BG by beam I.

m Divide FG and BG les by ef ciency. m Subtract BG from FG.
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Data treatment

Experiments and data
treatment

E. Campillo, et al., J. Appl. Cryst., 55, 1314-1323 (2022).
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Data treatment

General considerations

m Choosing a range of

Experiments and data

wreatment m  determines the g-area covered: two or
three angles needed.

m g, width relevant: uninvestigated sample
requires several angles.
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