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Neutron TOF: a pulsed source
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From GSAS manual
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TOF to d-spacing

From GSAS manual
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Incident intensity: measurement by Nb-V
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Incident intensity functions

e Correct the intensity on your sample using the directly
measured incident intensity function

e QOr: fit the incident intensity function using an analytical
function and use it for the normalisation



Incident intensity functions

e Correct the intensity on your sample using the directly
measured incident intensity function

e QOr: fit the incident intensity function using an analytical
function and use it for the normalisation

From GSAS manual

Function 1: . =P, +P, exp[— P3T]+ P4 exp{— P5T2 _+ e

Function 2: I —P1+T—exp[ P3/T ]—I—P4 exp[ PsT _-|---.

Function 3: 12 Chebyschev coefficients function



Quartz

t

lon experimen

A diffract

40.0 %

True measured intensities

8§ 0 NOHEPOU G0 G0 DO .

axp 000 & 0ePRBEL%
%w%@%
S0 S TR0

i,

w SIS

EEEETEIE I 000

RO PR FROLIT ow oo
008 &P HPOF SR IRITIET —
%mﬁﬁt
g%w&&a%ﬁwﬁ\w

VL Hg owS%Q@o&wsoo%ot
o8 %o °5° OO ou

0 0 00 Vo0 ¢ P O Oy

g&o&ooooo&vooo..o
S0 O O O%%.MNAWM*IA_.-.Q.
®w 0o wwewo% %v%o AWMo LS 4 Q%wg
o T HF ¢ $ O O%QO%OQO%%&O i
B real
®ao § OB O OGO VR oo%%o@ooé
8%%0&00%0 0000 OWQO%G

30.0 -

=
o
A
[, pumo)] . Aysuayu]

10.0

2.0

d [Angstrom]



Quartz

t

lon experimen

A diffract

o o &

¢

&

Soo® P Vo0 0 §% 0P 0 g ¢ L0

S

Iues

Intensi

&
&

Incident intensity corrected

s 6 G0 Ge O O 00O & KA OO NN
@ < 3 e e o e o oo o 6 o o

o
@
@

¢
<
<
<

@
£
£
'3

- R A A S0080 O SMWOTE O

@ @ @ @ @ < LA A A 4
@ & < < < < < ¢ < e O 0000 9004
Q0 000 000 oooooooooooga
WO B & ¢ P 0L @ > & & e o & oo

WFHP 0 @ VP P 0P YO oooooooooogso@s

OO OQVOOOOOOMW
U

HROWP AP FOOFEOT®,

ooo.oo&o&o%o%oooo ooooo

<
¢ oo

BBOQC G § P

OO0
¢ e e

%ooooooooooo
¢ ¢ ¢ <

4.0

2.0

2.0

[, fumoD] ., Ayisuayu]

d [Angstrom]



Hippo layout: more banks is good!
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Figure 1

(a) Schematic of the HIPPO instrument at LANSCE. Note the location of the flange of the sample chamber (top) and the vent (right side in the 60°
detector ring) where the neutron detectors are missing. (b) Equal area projection of HIPPO detectors onto a generic (hkl independent) pole figure.
Differently from constant-wavelength texture measurements, the pole figure coverage in a neutron TOF experiment is the same for all (hkl). Note the
resulting large gap in the detector coverage from the HIPPO sample chamber flange and the missing detector panel (red circle) due to the vacuum vent
which would mirror panel No. 43 with respect to a vertical mirror plane. The correlation of the pole figure coverage plot at w; = 0°, x, = 0°, ¢, = 0 with the
instrument detector layout is shown in more detail in Fig. 4.
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You can measure a single crystal!
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You can measure a single crystal!
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Texture analysis (neutron diffraction)
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Spectra fitting by Maud

2D Multiplot for Oetzi blade tip

measured data and fit
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Others alpine copper axes (43)

Bocca Lorenza, Vicenza BL-162415

Remedello, Brescia - Tomba 102

Gamertinerhof/Castelrotto
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Texture analysis (neutron diffraction, TOF)

3 rotations
(~20 minutes)



exture analysis (neutron diffraction, TOF

3 rotations
(~20 minutes

ISIS - GEM
Oxford, UK
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LumaCam on Hippo

e
HIPPO Scattering

Transmission ‘
Detector




Diffraction data processing

1 | X and Y in pixels with sub pixel resolution thanks to event centroiding

7 | 157.875 109.3508064516129 1.0 7.812501756632173e-10 0.0
173.0841121495327 68.3644859813084 1.0 1.0437012365471787e-09 0.0
142.0 230.16666666666666 1.0 1.3061522974311401e-09 0.0
77.14139344262296 158.89344262295083 1.0 1.8249513011880936e-09 0.0
1 |175.546875 45.84375 1.0 2.0874024175832062e-09 0.0

ToF in mus LumaCam data format by Tim

Other parameters like scintillator size but feel free to ask Sven
here

210.65384615384616 168.0 1.0 0.23951131198120112 0.0
237.25 39.625 1.0 0.2407752445312501 0.0
40 |188.0 187.45238095238096 1.0 0.24083704323120125 0.0
1 | 157.625 131.325 1.0 0.24283251354370128 0.0

X Y #Photons ToF PSD

99.6086956521739 42.0 1.0 0.24807777448120127 0.0

197.53125 105.0 1.0 0.2483252526062012 0.0

136.0 167.63829787234042 1.0 0.24993972916870122 0.0
9.32602307692307 46 0769230769 1.0 0,250697991663

256 x 256 pixels (camera, effective pixels depend on field of view)
Sub-pixel resolution (that we can use)

We need to exclude pixels on the border, camera uses larger FoV than actual
scintillator area, and super-pixel size for binning (larger in vertical direction)

We obtain N TOF patterns, N being the number of super-pixels

Each super-pixel is at a different distance from sample, 20 and » (angular
position along the diffraction cone)
Using a standard sample (well known cell parameter) we fit, with the Rietveld

method, all patterns to calibrate the detector parameters (distance, position
in 20, center, tilting and FoV) + TOF—d-spacing function



1 X and Y in pixels with sub pixel resolution thanks to event centroiding

Diffraction data processing

2 ToFinmus LumaCam data format by Tim

} Ti TOF 2D Bank calibration
; X Y #Pho

1%357;21 Calibration parameters @ Data importing setting
; 142:0 23
Difa parameter: ‘0 Zero parameter: 0
Bank distance: 113.14765 Bank 2theta: 97.08793
Bank eta: 0 Center x: 60.90844
250 Centery: 38.005356 Bank tilt: 0.20678717
Bank rotation: -1.3790903 Zoom X: 1.4327025
Sub-
Zoomy: 1.4327025
We r actual
scint cancel (@GR '°")

Each super-pixel is at a different distance from sample, 20 and » (angular
position along the diffraction cone)

Using a standard sample (well known cell parameter) we fit, with the Rietveld
method, all patterns to calibrate the detector parameters (distance, position
in 20, center, tilting and FoV) + TOF—d-spacing function



Rietveld calibration with LumaCam data

160

Spectrum # (data | fit)
N

g L '. ;,4_-_ I A A ’ 3 -: ' -
0 o R A 3 A 1 MR oA S T e SRR o A (I
0.60 1.00 1.40 1.80
d (Angstrom)



Rietveld calibration with LumaCam data

160

Spectrum # (data | fit)
N

0.60 1.00 1.40 1.80
d (Angstrom)

e 20 min: 65.6 (pixel 1), 26 max: 119.96° (pixel 111)
e nnmin: 49.7° (115), n max: 96.76° (111)
e Distance from sample, min: 408.22 mm (57), max: 540.29 (5)



Rietveld calibration with LumaCam data

x103 150.0 - R
4
4 4
I
4
3 i
A I
EIRS 4
P I $
:'f I'V% ¢ d“
<>||I lll% éls $I
& 100.0- g% fo
~ |
= fﬁ J ll'?; g %
S £ ¥ / &
= t 1 % J b { b
=) f @P 7% 7 b i o
S ¥ Ao ] ] b ¢ i
- &3 & s 4| { %5 Fog i ' b \
N o o é” * 4 13 d \ & %, | 1%
S v A R BPL R sff
z F %E; Pl by ] ! P Y & % . o 3 o
'a 50.0 B o ||° S %%é? kﬁ f l&g}" I'ulo g 1 § b T I’l. 80 @, * :%?g;gg é:%‘%ﬁ,f" € ;}" |
= £ % ok 1 b e, 4 % ALY Y, \
3 ? % 4 §_ 'Fé ¥ ¢ f "\ %% 4 ? % g% s %? N
S VA T S N A T A A N SV N St e
— LAY 3l Y ] \ Tt ¥ R R
2N ? |8 i *, Feg
o v T4 s B
& oo
00
Silicon T T T T T T I B 11 | I I [ [ [ [
WMMWWMWM
| 1 J.l[‘. 1 |
1.0 1.5 2.0

d [Angstrom]

e 20 min: 65.6° (pixel 1), 20 max: 119.96 (pixel 111)
e nymin: 49.7° (115), n max: 96.76 (111)
e Distance from sample, min: 408.22 mm (57), max: 540.29 (5)



Spectrum # (data | fit)

Spectrum # (data | fit)

Superpixel size 8x32
measured data and fit
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Sven: “A movie of uranium like no other, nobody has seen
uranium before this way...

ToF: 0.02 ms Norm. Intensity g6
[arb. units] I
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ToF: 0.02 ms Norm. Intensity g6
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