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Cryogenics

60 cryostats

1.5 / 2.8 to 320 K

16 cryofurnaces

1.5 to 550 / 650 K
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Cryogenics
It is worth recovering helium: +400 k€ saved per year !
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Cryogenics

60 cryostats

1.5 / 2.8 to 320 K

16 cryofurnaces

1.5 to 550 / 650 K

New dry cryostats

D9, D10: 1.8 to 320 K
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Cryogenics

60 cryostats

1.5 / 2.8 to 320 K

16 cryofurnaces

1.5 to 550 / 650 K

New dry cryostats

D9, D10: 1.8 to 320 K with JT

IN13: 2.7 to 620 K without JT

soon on Lagrange…

cryogen-free
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dry cryostats are easy to use, look fast…

Cryogenics
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cryogen-free cryostats are slow !

Cryogenics
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Cryogenics
Much faster cryostats for new-generation instruments ?

        wet cryostats

x3 with liquid N2 precool 
loop fixed to calorimeter

x1.5 with optimized cold-
valve control

      dry cryostats

x2 with liquid N2 loop ? 

x1.5 with heat switch ?

but still slower by x3…

x4.5

x3
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Cryogenics
Sample orientation at a glance

Cold goniometer

±8° sample inclination

±10 mm along Oz

±180° around Oz

non-magnetic

remotely controlled

for Ø49 and Ø70 bore

design almost complete…
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Cryogenics

10 dilution fridges

15 / 35 mK to 320 K

3 3He fridges

350 mK to 320 K
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Cryogenics

10 dilution fridges

15 / 35 mK to 320 K

3 3He fridges

350 mK to 320 K

D10 dilution fridge

new 3He distiller…
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Cryogenics

10 dilution fridges

15 / 35 mK to 320 K

3 3He fridges

350 mK to 320 K

D10 dilution fridge

new 3He distiller…

New dilution fridges

2 inserts, 1 cryostat soon, new gas handling later…
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New cryomagnets

7 T vertical for reflectometry

10 T vertical - ZBO system

17 T horizontal (T. Forgan)

High mag. fields
Recycled He ☺

1.5W @ 4.2K cooler

!anges for
2nd cooler

copper plate
condensing
helium

10T magnet in
liquid helium

Liquid N2
precool loop

100K shield

third angle projection
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New cryomagnets

7 T vertical for reflectometry

10 T vertical - ZBO system

17 T horizontal (T. Forgan)

+2 T with Dy booster

Simulations complete,

Dy rod delivered,

Drawings in progress…

High mag. fields

4 mm gap
Ø6 mm
+2.8 T
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New cryomagnets

7 T vertical for reflectometry

10 T vertical - ZBO system

17 T horizontal (T. Forgan)

+2 T with Dy booster

Drawings in progress…

40 T pulsed field magnet

In design phase…

High mag. fields
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23 furnaces

320 to 1900K

V, Nb resistors

Sapphire windows

mirror furnace

High temperature
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23 furnaces

320 to 1900K

7 new auto-power racks

2 kVA and 3.5 kVA

Fully automatic

Much safer

Ethernet I/O

High temperature
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23 furnaces

7 new auto-power racks

Fully automatic, available

New furnace for cradles

300 to 1100 K in 1h30

30’ to cool down to 650 K

30’ to replace the heater

being commissioned…

High temperature
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Aerodynamic levitation
Collaboration with CEMHTI, SIMAP and Soleil

48 mm

Ø4 mm Stainless Steel
125W CO2 laser

in development
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High pressure

6 clamps (fluorinert)

1 to 3 GPa (4 GPa ?)

9 presses (inert gas)

0.5 to 10 GPa (20 GPa)

at 120 K in 3h from 300 K

another 3 hours to 3 K

2 automatic controllers (He)

New non-magnetic VX-1
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Automatic controller
up to 20 GPa in 20 min - 10-4 stability
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200 bar automated volumetric sorption analysers

Gas Sorption
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80 and 700 bar gas injection sticks for cryostats

Gas Sorption
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Gas Sorption
ANSTO - HZB - ILL shared design (being built)
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Polarimetry

Cryopad, today…

D3, IN14, IN15, IN20, 
IN22, PF1B @ ILL

TAS-1 @ JAEA

Poli-HeiDi @ FRM II
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Polarimetry

Cryopad, today…

D3, IN14, IN15, IN20, 
IN22, PF1B @ ILL

TAS-1 @ JAEA

Poli-HeiDi @ FRM II

Cryopad-EDM

Being designed in 
collaboration with PNPI 
Goal: 10-26 e.cm…!
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Polarimetry

Cryopad-EDM

Being designed in 
collaboration with PNPI… 
Goal: 10-26 e.cm…!

Cryopad with wide-angle 
analysis, ToF option

The design is being 
evaluated with R. Pynn et 
al. (NSF grant)

Zero-field
chamber

sample

flipper
& nutator

horizontal field
precession Χout

incident
polarised

beam

vertical field
precession φout
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20-200kHz adiabatic flippers
Auto-tune power supply in construction (800 W)
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Neutron spin filters

99.9% efficient 
flipper above  

0.3 Å in        
400 Gauss   
stray field

T1≈120 hours 
at 1 bar

Meas. Sci. Technol. 21 (2010) 055106
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Neutron spin filters
SEOP on-line pumping system in construction for PF1B

A. Petukhov et al.
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NOMAD NOMAD

Remote control with
VNC, Timbuktu, ARD

VPN serverSANE
library

external access

internal access

"instruments" subnet

main network

direct
CORBA

link

direct
CORBA

link

direct
CORBA

link

MAD

for cryostats, furnaces, pressure systems, humidity chambers, etc…

Unified & dynamic control
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Unified & dynamic control
poster B2-499
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Unified & dynamic control
poster B2-499
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Other perspectives
UV/IR/Vi7s light scattering, new humidity chamber, new 
stopped flow, new rheometer, acoustic levitator,

High-pressure H2 systems, 4 GPa non-magnetic clamps,

Sample changers for diffraction, SANS, etc.

Cryomagnets for IN5, D33, XtremeD, TAS; Cryocradle,

40 mK to 320K fully automatic dilution refrigerators,

Focusing optics in equipment, reduce background,

Density meas. of liquid systems in furnace, etc.
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Collaborations…
Non-magnetic clamps: NMI3 contract - LLB, HZB, ISIS

High-pressure H2 systems: NMI3 contract - HZB, ISIS

Levitation: ANR contract - CEMHTI, SIMAP, Soleil

Pulsed magnet: ANR contract - CEA, CNRS, LNCMI

Light radiation in HP cells: ANR contract - CNRS, Univ.

Soft matter: NMI3 contract - JCNS, HZB, ISIS, LLB, FRM

3He-4He distiller for D10: collaboration with CRTBT

Cryopad-EDM: PNPI, Cryopad-ToF: IUCL,…
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