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• Different environment that we know of today

• Different materials that we know of today

• Do we know what is coming up next



Expected environment

● Atmospheric pressure

● Vacuum

● Ultra High Vacuum, UHV (>10-9 mbar)

● High pressure, up to 50 bar

● Pressure cells, >100 kbar

● Fluids, liquid helium for example

● Low temperature, down to 4K (-269° C)

● High temperature, >1100K (>+827° C)

● Stability for the equipment to <10 nm

● Radiation from photon light, electrons…

● Precise tolerances on the equipment



Different materials in the sample environment

● Stainless steel 304L – 316LN

● Aluminum

● OFC Copper

● CuCrZr, copper-chrome-zirconium

● Molybdenum

● Ceramic

● Titanium

● Invar

● Glass, quartz glass, borosilicate

● Silicon nitride

● Tungsten

● Beryllium, often in alloy with copper

● Kapton, Peek, Mylar, Acryl

● Most commonly used

● Used often

● Used often

● High strength, weldable

● High melting point, +2600° C

● Non conductive, high temperatures

● Low density, acid/corrosion resistant

● Thermalstability

● Transparent, hightemperature

● Thermalstability

● Thermalstability, radiation resistant

● Transparent to ionizing radiation

● Non conductive



Examples on different applications
Two half's of raw iron for the
largest magnet blocks at MAX IV

Sample holder
from D1011Balder beamline

Pressure
cell

Sample holder
D1011



Example of one sample and the environment

● Callophrys rubi or Grönsnabbvinge



The challenges, or the questions

● With UHV the outgassing of molecules and particles from the surface of the chosen material is a 
matter. 
How much of particles/molecules vaporizes in to the chamber and what can reduce this?

● With a cryogenic environment the thermal stability of chosen materials might be critical. 
Does the material have a limited lifetime due to the temperature fluctuation?

● High temperature environment challenge the stability as well as lifetime of the material. 
Will spring forces remain in high temperature? How is the materials lifecycle affected?

● Hot or cold, different materials have different thermal characteristics but they need to work 
together though.

● Radiation will affect the material and its lifetime, that we know. 
Can the design and the forming/work of the material make it more resistible?

● High pressure creates large forces on the surrounding material, that’s well known. High strength 
material and design handle that. 

● What’s next. We know other Synchrotron facilities started experiment in a plasma environment. It’s 
a rather new environment for us.

A lot of questions, possibilities and definitively issues to solve occurs, but is tickling



Thank you for listening J
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