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Setting the world scenario: performance of two
world leading spectrometers at SNS**
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Success comes at a cost

1.07.04.01 - System Integration HRB S 1,159,245
1.07.04.02 - Data AcquisitonH RB S 318,651
1.07.04.03 - Detectors HRB S 273,198
1.07.04.04 -Choppers HRB S 671,624
1.07.04.05 - Sample EnvionmentH RB S 37,643
1.07.04.06 - Optical Elements HRB S 1,940,026
1.07.04.07 - ShiedingHRB S 1,941,570
1.07.04.08 - Instrument Specific HRB S 2,353,122
1.07.04 HIST - HIST - High Resolution Backscattering Sp 32,147
1.07.20.04 - Backscattering Spectrometer Installation 609,885
Total in 2004 * 9,337,211
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Success comes at a cost

1.07.04.01 - System Integration HRB S 1,159,245
1.07.04.02 - Data Acquisiton HRB S 318,651
1.07.04.03 - Detectors HRB S 273,198
1.07.04.04 - Choppers HRB S 671,624
1.07.04.05 - Sample EnvionmentH RB S 37,643
1.07.04.06 - Optical Elements HRB S 1,940,026
1.07.04.07 - ShiedingHRB S 1,841,570
1.07.04.08 - Instrument Specific HRB S 2,353,122
1.07.04 HIST - HIST - High Resolution Backscattering Sp 32,147
1.07.20.04 - Backscattering Spectrometer Installation ,
Total in 2004 * 9,33)611
**12 MUS$ = 11M<£ in 2016
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MIRACLES allows for curiosity driven science
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MIRACLES allows for curiosity driven science
with 12M€

separating methyl group & main
4 Considerable reduction of chain dynamics in polymers
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Example inspired by A. Sokolov in http://
cns.che.udel.edu/files/2014/03/Sokolov-reloyj.pdf
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MIRACLES provides outstanding science with
15.9M€
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MIRACLES provides outstanding science with
15.9M€

describing methyl group & main
chain dynamics in proteins
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Zaccai G, Bagyan I, Combet J, et al. Scientific Reports. 2016,
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MIRACLES provides outstanding science with

15.9M€

[ Almost full coverage of the
analyser angle, as well as
detector area.

[ Increased flux and reduction
of the measurement time.

] Lack of Be-filter might result

in low signal/noise ratio.
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FUNIVERITILORCORRNMMEEN e e e
MIRACLES brings a paradigm shift to neutron
backscattering with 17.7M€
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Osterberg, C. et al. J. Phys. Chem C 2016, 120, 6369.

"‘C; EUROPEAN y{
spaLLATN %l‘é;a: Remember: Q-range determines the spatial properties that are observable.

A typical range (IN16, IN5) is 0.2-2 A" 3-30 A, a Qmax =5 A-! gives dmin =1 A.
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MIRACLES brings a paradigm shift to neutron
backscattering with 17.7M€

M Full coverage of the
analyser angle, as well as
detector area.

M Matchless flux and
excellent sample
environment.

M Outstanding signal/noise
ratio.

[ Very large Q-range and
even broader elastic energy
resolution coverage.

DSC data: M.L. Martins & H.N. Bordallo,
private communication.
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MIRACLES brings a paradigm shift to neutron
backscattering with 17.7M€

A relative large number of intracranial diseases can show restricted diffusion and may therefore appear
bright on diffusion-weighted images. An incomplete listing by category of disease is shown below, with
the most common examples highlighted in red:

M Full coverage of the
analyser angle, as well as

Vascular Infarction (venous or arterial), diffuse hypoxic injury,
detector area. posterior reversible encephalopathy (PRES)
Neoplastic Lymphoma, epidermoid, xanthogranuloma of choroid
IZM atCh l €ss ﬂ ux an d plexus, medulloblastoma, malignant glioma, malignant
meningioma, primitive neuroectodermal tumor
excellent sample (PNET), atypical teratoid-rhabdoid tumor, metastases
environment. Infectious Abscess, empyema, meningoencephalitis (herpes),
. . . Creutzfelt-Jakob disease
MO u tSta n d In 9 Sl 9 na |/ noise Traumatic Hematoma, diffuse axonal injury (DAI), Wallerian
rati o degeneration, status epilepticus, contusion
) Toxic/Metabolic Carbon monoxide (CO), drugs (heroin, vigabatrin,
- carbamazepine, methotrexate), hypoglycemia,
gve ry Ia rg € Q ran g € an d hyperglycemia, Wernicke's, congenital biochemical
even broader elastic energy disorders (phenylketonuria, glutaric acidurta, ures
) cycle defects, maple syrup urine disease, Canavan's,
resolution coverage. many others)
Demyelinating Acute disseminated encephalomyelitis (ADEM),

osmotic demyelination, multiple sclerosis, delayed
post-anoxic encephalopathy, Marchiava-Bignami
DSC data: M.L. Martins & H.N. Bordallo,
private communication. Intracranial diseases with restricted diffusion (bright on DW images)
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g Q The mechanisms responsible for restricted diffusion are incompletely understood and depend on the

® SPaLLAON %%S particular disease being considered. For many disorders several processes may act in concert to
. o reduce the ADC.
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We have yet another benchmark: EMU
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Busselez, R. et al. J. Phys.: Condens. Matter
2011, 23, 505102.

Correct spectra of glycerol at 310K in blue and at 10K in red at Q=0.5 A-* measured for
only 2 hours after one week of QENS data collection on EMU. Private communication.
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