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Monitor counts [neutrons/20 sec]
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Pressure-temperature phase diagram of TICuCI3 revealing quantum and
thermal critical dynamics . Measured @ IN14, ILL.

Merchant and al., Nature Physics 10 (2014), p.373-379.
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Phase : Paramagnétique saturée

Interactions du neutron avec |les spins atomigues -
dun cristl magnétque Pour smplfer un seul ) ‘

-------

| ™ 0 .
A - .
L0 J'A"/T'IJ' #_  Available on the

f www.ill.fr/about/movies/animations/ ’ App Store

A. Filhol, F. Vauquois, M. Boehm
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We measure:
Neutron energy transfers AE=E, -E. , atdifferentscattering angles

Ein Sample

) AES AE(O)

Energy Filter
Flux of incoming Neutrons

Conservation of energy
Conservation of momentum

Cone covering
the solid angle

AQ We deduce:
Dynamics of many particle systems.

Binding forces.
Energy Filter

Eﬁnal

Detector
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Bragg law: nA = 2d,,,sin 6

www.ill.fr/about/movies/animations/
A. Filhol, F. Vauquois, M. Boehm
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ILL High Flux Reactor, cold source: 101 n/s/cm?/st/A

ESRF: 102 photons/s/mm?/mrad?/0.1%bw
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Neutron guides / primary optics
(see lecture P. Courtois)
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Sample flux: 108 n/cm?/s

Detector count-rate: 102 n/min

Source flux: 101> n/cm?/s




nization: MCalculations

Intensities on absolute scales
(source distribution from MCNP)

Packages: McStas, SimRes, Vitess |

Shielding Virtual Instruments

© J. Saroun, SimRes
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Neutron absorption leads to gamma activation

Aluminum 1283 cm 10 cm of Al leads to 18% absorption
B,C (natural B) 0.2cm | ONOCHROMATOR s
AXIS AXIS
B,C (95% 1°B) 0.05cm | Pb PEHD
300 550 !
B4C_ 15mm B4C 5mm

2771 (n,y) 28Al E=7.7MeV, t,=2.2m e
10B (n,a) “Li E,=2.3 MeV, t,=0.02s W
n" (EPI-THH

58Fe, t,=44.6 d
>9Co, t,=5.3y |
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Liner of flexible
B4C, 10mm thick
X
sk 150
_x_
) . PEHD 150
Flux mainly thermal in the - ’
PEHD 320 180 |80 1000 | 1.5x108n/cm?/s
B Incident beam | SPectrum @(E) = B, E%=
10 with 0.5ev<E<5Mev
100x100mm
Jo?
J10°
Flux mainly epithermal+fast
elsewhere
0
.......... ......... ......... ......... ......... o N e
-40 -20 0 20 40 60 80 Thanks to S. Fuard (BCP)
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positioning mechanics

Beam size exit: w x h = 100 x 100 mm?
Total weight: about 60 t

Angular range: 36° < A2 < 135°
Positioning tolerance: £ 0.01°

Rotation speed: = 0.2°/s (10°/m)

Shielding completely non-magnetic

© AVS, Elgoibar, Spain
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4 July 2014 dfter detailed design study, 201 |
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H. Friedrich et al., Physica B 156 (1989), p.547
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Spectral Flux [n/cm2/s/A]
- N
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After feasibility phase
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Ready for the science!

M. Boehm Prague 15/12/2014
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