
Working principle
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Resolution function
(raw data without background subtraction)
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FWHM = 0.65µeV

SNR ≈ 330:1

|E|max = 31µeV

Intensity
• At the end of neutron guide: 8 ·109 n/s

• At the sample: 7 ·105 n/s

• Count rate for a 10% scatterer: 200  n/s/detector

• 10 large-angle detectors

• 5 small-angle detectors (in comissioning)

Comparison with benchmark
High-flux backscattering spectrometer (HFBS) at NIST [3]:

• Flux at end of guide: 6.5 ·109 n/s

• Flux at sample: 1.1 ·106 n/s

• Signal-to-noise ratio without sample environment: >400:1

• Resolution FWHM = 0.93 µeV

Future improvements
• Eliminate further background channels

• Argon filling of the secondary spectrometer 

• New chopper with 300 m/s will augment PST effect by factor of 2

The instrument will be used to study:

• Nuclear spin excitations

• Molecular rotations, including quantum tunneling

• Diffusion

• Dynamics of liquid crystals, plastic crystals, orientational glasses

• Relaxation in viscous liquids

• Dynamics of polymers and biological systems

SPHERES 
the High-Flux Neutron Backscattering Spectrometer

of the Jülich Centre for Neutron Science

First experimental results

Backscattering spectrometer working principle

• High energy resolution by Bragg reflection near 180°
• Energy scans by Doppler shift in oscillating 
monochromator

• Deflector needed to build the instrument outside the 
neutron guide

• Chopper needed for selection of neutron paths

Phase-space transform chopper (PST)�

•Combines functions of deflector and chopper
•Pyrolite graphite crystals with high mosaicity 
enhance accepted wavelength band
•Moving the crystals with 100 m/s (in future: 
300 m/s) transforms „white“ to „wide“ [1]
•High flux even at highest energy transfers

A third-generation instrument
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Quantum tunneling and rotational diffusion

-20 0 20

E  (µeV)

1

10

100

co
u
n
ts

  
(s

-1
)

theophylline

15 K

20 K

33 K

(NH4)2S2O8

    2.6 K

  57   K

144   K

-2.5 0 2.5 5 7.5

E  (µeV)

1

10

100

c
o
u
n
ts

  
(s

-1
)

Prager, Pawlukojc, Wischnewski, Wuttke [5] Prager, Grimm, Natkaniec, Nowak, Wuttke

On the photo: 

J Wuttke, G J Schneider instrument responsibles JCNS 
L C Pardo Soto postdoctoral fellow JCNS 

The team at large: 
M Prager senior advisor IFF 

P P Stronciwilk project engineer

O Kirstein, P Rottländer former project leaders
T Kozielewski, W Bünten former project engineers

H Kämmerling, H Straatmann, G Hansen mechanical design ZAT 
M Drochner, F J Kayser, H Kleines, F Suxdorf electronics ZEL 

G Vehres electronics IFF 

A Erven, A Nebel, V Ossovyi electronics JCNS 
M Bednarek electrician B-TG 

G Schaffrath spectrometer housing B-BB 

F Gossen, M Hölzle mechanics JCNS 
H Schneider sample environment JCNS 

H Kolb, J Peters sample environment FRM-II 

A Budwig safety instrumentation ZAT 
C Breunig neutron guide FRM-II 

H Zeising and team radioprotection FRM-II 
J.Neuhaus, H Türck coordination FRM-II 

M Borges, S Oubenkhir secretaries IFF 

S Mintmans secretary JCNS 
A Ioffe head of outstation JCNS 

D Richter project director IFF 

Proposals for experiments 

are welcome

To measure on SPHERES, 
contact an instrument scientist …

j.wuttke@fz-juelich.de
g.j.schneider@fz-juelich.de
c.pardo@fz-juelich.de
m.prager@fz-juelich.de

… and submit a proposal

to JCNS:
https://fzj.frm2.tum.de/
NMI3 funding available for 
European users

or to FRM-II:
https://user.frm2.tum.de/


