
Disentangling time distribution



For at ændre 
”Enhedens navn” og 
”Sted og dato”: 

Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

MIRACLES outstanding performance 

!1000$!750$ !500$ !250$ 0$ 250$ 500$ 750$ 1000$

Energy'Transfer'(μeV)'

MIRACLES'7'Dynamic'Range'

ΔE=5μeV$

$ΔE=25μeV$

MIRACLES$!$Skip$Pulse$

MIRACLES$

IN16B$

BASIS$
BATS$

DNA$

$$IN5$!∞$



For at ændre 
”Enhedens navn” og 
”Sted og dato”: 

Klik i menulinjen,  
vælg ”Indsæt” > 
”Sidehoved / 
Sidefod”. 
Indføj ”Sted og 
dato” i feltet for 
dato og ”Enhedens 
navn” i Sidefod

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

84 m
in 2004

*Kenneth W. Herwig, private communication by e-mail also to the ESS
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Success comes at a cost

84 m
in 2004 x

**12 MU$ = 11M€ in 2016 

**http://fxtop.com/en/currency-converter-past.php?C1=USD&A=12259637.60966&DD=18&MM=10&YYYY=2016
*Kenneth W. Herwig, private communication by e-mail also to the ESS

*





Considerable reduction of 
analyser angle, as well as 
detector area.  
Critical loss of detection flux, 

with a subsequent significant 
increase of the measurement 
time.  
Lack of the collimator and 

Be-filter will result in low 
signal/noise ratio. 

Rols, S.; Bordallo, H.N.; Herwig, K.W.;  Barthès, M.; Physica B 2004, 350, e-587  

Rols, S.; Bordallo, H.N.; Herwig, K.W.;  Barthès, M.; 
Physica B 2004, 350, e-587.

MIRACLES allows for curiosity driven science 
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separating methyl group & main 
chain dynamics in polymers

Example inspired by A. Sokolov in http://
cns.che.udel.edu/files/2014/03/Sokolov-reloyj.pdf

Frick, B. and Fetters, L.J. ; Macromolecules 1994, 27,  974.

http://cns.che.udel.edu/files/2014/03/Sokolov-reloyj.pdf
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describing methyl group & main 
chain dynamics in proteins

Zaccai G, Bagyan I, Combet J, et al. Scientific Reports. 2016, 
6, 31434.

http://cns.che.udel.edu/files/2014/03/Sokolov-reloyj.pdf
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broad range water dynamics in 
biological systems: DNA first 
results

Seto, H. et al. Biochimica et Biophysica Acta 2016, in press.



MIRACLES brings a paradigm shift to neutron 
backscattering with 17.7M€

Remember: Q-range determines the spatial properties that are observable.  
A typical range (IN16, IN5) is  0.2 – 2 Å-1  3 – 30 Å, a Qmax = 5 Å-1  gives dmin =1 Å.

Österberg, C. et al. J. Phys. Chem C 2016, 120, 6369.

Hydrogen as an energy source

Full coverage of the 
analyser angle, as well 
as detector area.  
Matchless flux and 

excellent sample 
environment. 
Outstanding  signal/

noise ratio.  
Very large Q-range 

and even broader 
elastic energy 
resolution coverage.
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We have yet another benchmark: EMU 

Correct spectra of glycerol at 310K in blue and at 10K in red at Q=0.5 Å-1 measured for 
only 2 hours after one week of QENS data collection on EMU. Private communication.

Busselez, R. et al. J. Phys.: Condens. Matter 
2011, 23, 505102.
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