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Basics — Imaging Geometry TEn
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Camera obscura

No optics

But spatial resolution!
Clearly a condition for imaging!



Basics — Imaging Geometry ﬁ TEn

Source Collimator

~ blur_ b=— _
collimation ratio L/D typical: several 100
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L/D=71 L/D=115 L/D:320 . L/D>500.

Radiographs of a small motor taken at different beam positions
with different L/D ratios.
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Rdiographs of a 3,5" flo'b'y-ﬂdﬂr-i\'/e in 0 cm, 10 cmand20 -cm» 'd'i'étarice
from a film + Gd sandwich taken at a cold neutron guide with L/D=71.
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Requirements: - high flux
- large well defined FOV
- spatial homogeneity
- spectral homogeneity
- large detector
- fast detector
- high resolution detector
- save shielding
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Beam Conditioning: Source to Detector 555375?&

Requirements: - high flux
- large well defined FOV
- spatial homogeneity
- spectral homogeneity
- large detector
- fast detector
- high resolution detector
- save shielding

Source Collimator Object Detector
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Beam Conditioning: Source to Detector @
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Beam Conditioning: Source to Detector @555375?&
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Standard Imaging Instrumentation ﬁ

A R T

0000000 C

0.11 0.22 033 043 054 065 0.76 087 098 1.09 119 130 141 152 1.63

o Lower limit L/D

L/D = 1/tan(2yc@.

0.90
0.80

5. 0.70

£

S 0.60

2

g 0.50

-
@ 0.40
1™

0.30 ==
0.20
0.10 {—
0.00

3
I non 1| 1
N oV e WwN

. .

4~ + 4 +

. L. . .
—

05 1.0 15 20 25 30 35 40 45 S50 55 60 65 7.0 75
m - value




Standard Imaging Instrumentation O(
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Complex solutions — based on simulations

reduction

In-situ phase change individual crystal grains
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+ Instrumentation for a Time-of-flight Approach

+ Imaging Instrumentation at Pulsed Sources
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Monochromators for Imaging:

- crystal monochromators

- velocity selectors

- choppers

-> homogeneity requirement conflicts
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Monochromators for Imaging:

- crystal monochromators

- velocity selectors

- choppers

-> homogeneity requirement conflicts

Diffraction regime SANS regime |
» Length scale in nm
: ; 0.3 1.0 3.0 10 100 1000 10000 100000

Conventional imagiLg regime
< » '} D "! ‘

R o1 o
50
74U

Y 4 m’E-B EXY

'8 I 1 € 1E4 E §

J "N S— —————————— r— 06 i
wf " o m 10 :

narten et tatetetAt L Mfasesalas, 4Hl T T T 1 T 1 .
s . B ol 0 01 M % B B N e e S
bl ainl -
atomic and organic surfaces and multilayers viruses
magnetic molecules inhomogeneities cracks and voids
structures magnetic defects micelles critical phenomena Systems and com ponents
pharmaceuticals proteins

internal strain supermolecules polymers



Advanced — Wavelength Resolution s ) Silie

SOURCE

ToF vs Monochromatic

Monochromator

Velocity selector

Continuous source




Advanced — Wavelength Resolution @) SEaLt AT
ToF vs Monochromatic ="
ALt ht Timet >
At Lmi
A
2
:
.é’

Continuous source




Advanced — Wavelength Resolution | S
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ToF vs Monochromatic
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ToF vs Monochromatic
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ToF vs Monochromatic
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M. Strobl, Scientific Rep. 2014
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ToF vs Monochromatic
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