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Neutron Imaging
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Neutron Imaging
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Neutron Imaging
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Flux: 5.8x106 n/cm2s (L/D 521)

Beam size: 10 x 10 cm2

L/D: 521, 261, 174

A. Hilger, N. Kardjilov, M. Strobl et al., Phys. B (2006)
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Neutron Imaging
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running engine
at 6000 rpm

stroboscopic technique
exposure time: 1 ms
accumulation: 500 images
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Neutron Imaging
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Neutron imaging
Detector

recent developments

PSI: development of advanced scintillators ≅ 30 µm

NIST(UCLA, Nova Scientific Inc.): MCP-detectors ≅ 13 µm
HZB:    25 µm

N. Kardjilov et al. to be submitted
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Q-range (reciprocal space)

size-range (real space)
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Imaging
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Neutron imaging
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Energy resolved imaging

Thickness of a homogeneous absorber

ln(Nin/Nd)

Practical case

Ideal case
(no spectral shifting)
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Monochromatic imaging

1.4 cm

vent tube

M. Strobl et al. J. Appl. Cryst. (2007) 40
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Energy resolved imaging

W.T., M. Strobl et al. APL (2006)
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Energy resolved imaging
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Energy resolved imaging
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13 cm

neutron
beam

5 mm steel recording radiographies

scanning the spectrum

analysing Bragg edge

in every image point

2 3 4 5 6 7
0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

 

 

A
tte

nu
at

io
n 

co
ef

fic
ie

nt
, Σ

 [c
m

-1
]

Wavelength [Å]

Fe

Bragg scattering analyses

Energy resolved imaging

W.T., M. Strobl et al. APL (2006)
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3.8 Å4.0 Å4.2 Åphoto

Investigation on steel weld

resolution: 50 µm

preliminary results in cooperation with G. Kühne & G. Frei (PSI)

Energy resolved imaging
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Energy resolved imaging
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Energy selective imaging

22 mm

x

y

z

Bainitic sample Martensitic sample

T. Kandemur, master thesis 2008

TO BE PUBLISHED
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Energy resolved imaging
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Energy resolved imaging

J.R. Santisteban et al. NIM A 481 (2002) 765–768
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Phase contrast

Grating Interferometer

source grating absorption grating

phase grating detector

F. Pfeiffer et al. Phys. Rev.Lett. 96, 215505 (2006)



26/45PNPI-WinterSchool-2010                                                            strobl@helmholtz-berlin.de

University of Heidelberg

Dark field contrast
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M. Strobl et al. PRL (2008)
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Dark field contrast
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M. Strobl et al. PRL (2008)
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Dark field contrast

M. Strobl et al. PRL (2008)
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Dark field contrast

2024-T3 Al alloy 
fatigue test sample

Al-Si binary metallic alloys 
castings with varying levels 
of hydrogen concentrations 
in the initial melts

 

Collaboration Uni Tennessee, D. PenumaduA. Hilger et al. JAP (2010)
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n(x, y, z, λ) = 1 - δ(x, y, z, λ) - iβ(x, y, z, λ)
phase absorptionRefractive index:

t t

Phase and dark field contrast

± δB(x, y, z, λ,B)
magn. phase

t∂∂ /ϕ∫
∞−

−=
z

dzzk )'(δϕ

M. Strobl et al., APL (2007)
Ch. Gruenzweig et al. APL (2008)

B

K.M. Podurets et al. Zh. Tekh. Fiz. 67 (1994)
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Polarised neutron imaging

N. Kardjilov, I. Manke, M. Strobl, 
A. Hilger et al.
Nat. Phys. 4 (2008)
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Polarised neutron imaging
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Polarised neutron imaging

Flux pinning in polycrystalline Pb superconductor

1.0(2) mT

N. Kardjilov, I. Manke, M. Strobl, A. Hilger et al. Nature Phys. 4 (2008)
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Polarised neutron imaging

I. Manke, N. Kardjilov, M. Strobl et al., JAP (2008)

10 Hz 50 Hz

500 Hz200 Hz100 Hz

1000 Hz 2000 Hz

no current

Electric currents: Skin effect
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Finally…

Thank you !


