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FOR SCIENCE

Sample Environment
in Neutron Instrumentation
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Duties

® provide sample environment equipments

® provide polarised neutron tools
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Team

® Gas Adsorption: | person

® High temperatures: 2 persons

® High pressures: 2 persons
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Statistics

beam days lost per cycle (2003 to 2007)
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Projects

e |LL Millennium Programme

htep://www.ill.eu/
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Projects

® NMI3 Joint Research Activities (FP7)
http://neutron-eu.net/nmis
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Projects

® NMI3 Joint Research Activities (FP7)
http://neutron-eu.net/nmi.s
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Projects

® NMI3 Joint Research Activities (FP7) Los Adsorption
http://neutron-eu.net/nmis Control Systems

He gos handling
& pressure cells

uUltro-high temperoature
geroduynaoamic levitration furnoace

Ultfro-high tfemperoture furmnoeace using
electromagneftic/staftic levitation

{ Uos handling & pressure /
| cells for inert goases



http://neutron-eu.net/nmi3
http://neutron-eu.net/nmi3

Projects

® NMI3 Joint Research Activities (FP7) Los Adsorption
http://neutron-eu.net/nmi.s

Control Syustfems

He gos handling
& pressure cells

uUltro-high temperature
geroduynaoamic levitration furnoce

Ultro-nhigh temperature furnace using
electromaognetic/static leviration

| Los hondling & pressure ]

| cells for inert goases
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Cryogenics

® 68 cryostats / cryofurnaces
o5 0 Blionas o 5 ()

License contracted with
A.S. Scientific Corporation
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Cryogenics

® 68 cryostats / cryofurnaces
o5 0 Blionas o 5 ()

License contracted with
A.S. Scientific Corporation

http.//www.asscientific.co.uk
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Cryogenics

® 68 cryostats / cryofurnaces
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License contracted with
A.S. Scientific Corporation
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Cryogenics

® 68 cryostats / cryofurnaces
|.5-320K / 1.5 - 550K inio d I iion

License contracted with
A.S. Scientific Corporation o3 93 |emgeintau

He gaZ

http.//www.asscientific.co.uk | oamammy ol

s 9 C|I|Ut|0n frldges i

n. g
k 2ty ( '- ._j:.

5 -?” -» -,N ’ % 8 ;
A " 1 e 99 %
] !
6 % - [ 1 de *He
dedHe L Boite a
melange

Echantillon

Principe d'un insert a dilution Hel He

' ] ..~‘ | es! fixe en de LJ dJu cryostat a

iehum ligutde =1 'l- complemen! de froid
Animation es t_)r duit ¢ ’m la boite ’1'n slange.



http://www.asscientific.co.uk
http://www.asscientific.co.uk

Cryogenics

® [Thermometry

cryogenic calibrator facility
OIS ST M RO 8] €

batch of 20 sensors
calibrated at once
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Cryogenics

® Cryogen-free top- = ¢
loading cryostats B e =

70 sample chamber with
temperature 2.6 to 320K
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Cryogenics

® Gifford-McMahon cycle

# | pressurise expansion cylinder at minimum
volume with regenerated pre-cooled gas




Cryogenics

® Gifford-McMahon cycle

#2: maximise volume at high pressure by
adding more pre-cooled gas




Cryogenics

® Gifford-McMahon cycle

#2: maximise volume at high pressure by
adding more pre-cooled gas
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Cryogenics

® Gifford-McMahon cycle

# 3: de-pressurise and exhaust through the
regenerator (cooling)
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Cryogenics

® Gifford-McMahon cycle

#4: minimise volume at minimum pressure by
exhausting more gas (more regenerator cooling)




Cryogenics

® Gifford-McMahon cycle

#4: minimise volume at minimum pressure by
exhausting more gas (more regenerator cooling)




Cryogenics

® Gifford-McMahon cycle

Advanced Research Systems Sumitomo Heavy Industries
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Cryogenics

® Compact |.8 K
cryogen-free cryostats

Db tEieRlis afremuafiic
|h30 to heat to 300K
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Cryogenics

® |00kbar @ 3K
cryogen-free cryostat

3h to 120K from 300K (LN>)

3h to 3K from [20K

) YA (NPT Lyt W < I o
. i # . -, 3 - N L > - » Yy o 4 »
! RS Rt e U ATNAE At /N \n oo bt O i L o ;
Ve " BVR: e oy Yk W e P ka2 I - L -
Y o - "8

,,,,,,,
- T



Cryogenics

e Up to I5ST @ 30mK

4 horizontal cryomagnets

8 vertical cryomagnets

dilution Inserts available
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Direction #1:
Directlion #2:
Direction #3:




1.5W @ 4.2K cooler

Cryogenics

® /ero-boil-off magnets

N

@--E— third angle projection
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flanges for
~ 2nd cooler

— 100K shield

copper plate
— condensing
helium

Liquid N,
precool loop

10T magnetin
liquid helium




1.5W @ 4.2K cooler

Cryogenics

® /ero-boil-off magnets

V4
L L /)

»
:s?
b

:

:

N

@--E— third angle projection

© Institut Laue Langevin

flanges for
~ 2nd cooler

— 100K shield

copper plate
— condensing
helium

Liquid N,
precool loop

10T magnetin
liquid helium



1.5W @ 4.2K cooler

Cryogenics

® /ero-boil-off magnets
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Cryogenics
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Gas Adsorption

100 bar hydrogen injection sticks for cryostats
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Furnaces

® |9 vanadium and
niobium furnaces

up to 2000K

® 6 power racks
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Furnaces

® Very compact furnaces
for Eulerian cradles

300K - | [OOK
|h to reach 500K from RT
+30"to reach | |O0OK

30" to cool down to 650K
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Containerless Furnaces

Advantages

nple

PUrity




Containerless Furnaces

mo!waglons

glass blowing
crystal growth
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Containerless Furnaces

® cddy currents induce heat
and counteract gravity
(Lenz's law)



Containerless Furnaces

aerodynamic levitation
spherical mirror byrometers

‘cameras

spherical sample
@D3mm

® 300 to 3000 K

® (V3-5 mm sample

® 23 sample in beam

l / spherical mirror ® polarised neutrons
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Containerless Furnaces

aerodynamic levitation

spherical mirror byrometers
spherical sample

‘cameras
D3mm

Nozzle
® 300 to 3000 K
® (H3-5 mm sample
4 .

23 sample in beam

l / spherical mirror ® polarised neutrons
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Containerless Furnaces

aerodynamic levitation

spherical mirror byrometers

Laser | |
_ : video
cameras

spherical sample
@D3mm

Nozzle
® 300 to 3000 K
® (H3-5 mm sample
4 .

23 sample in beam

l / spherical mirror ® polarised neutrons
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Containerless Furnaces

aerodynamic levitation
spherical mirror byrometers

‘cameras

spherical sample
@D3mm

® 300 to 3000 K

® (V3-5 mm sample

® 23 sample in beam
gas

l / spherical mirror ® polarised neutrons
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Containerless Furnaces

aerodynamic levitation
spherical mirror byrometers

‘cameras

spherical sample
@D3mm

® 300 to 3000 K

® (H3-5 mm sample

® 23 sample in beam

spherlca mirror ® polarised neutrons
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Pressure Cells

® / continuously loaded
pressure cells (He)

from 2.5 to |10 kbar

® 6 clamp cells
from 10 to 30 kbar




Pressure Cells

® High-precision control
2 kbar regulation unit

loop # | regulating the pressure
in a 50 cm? buffer handling
rapid variations
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Polarimetry

Manipulation of the neutron
polarisation vector

® neutron spin polarisers

® neutron spin flippers

® zero-field polarimeters
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Polarimetry




Polarimetry
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Polarimetry
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Polarimetry

Polarimetric Spin-Echo S
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Polarimetry

3He Spin Filter/Flipper

® homogeneous magnetic
field trapped In a super-
conducting cylinder

® 3He polariser

® perfect non-adiabatic
flipper

® cryogen free technology

® neutron beam polarisation
continuously monrtored

© Institut Laue Langevin



Polarimetry

3He Spin Filter/Flipper
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Electronics

for cryostats, cryomagnets, cryofurnaces, furnaces. ..




Electronics

for cryostats, cryomagnets, cryofurnaces, furnaces. ..
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