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Background
• Liquid lithium is a potential plasma-facing

material in tokamaks.

• Recent studies show that solid lithium

can wet a stainless steel surface at room

temperature.

• This process will be studied at higher

temperatures in a Scanning Auger

Microprobe, using a heated stub as the

sample holder.

• This research focuses on the calibration

of the infrared pyrometer that will be used

to measure the lithium sample

temperature.
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Field of View
• The field of view at the location of the

sample holder is 0.6 cm in diameter

• The field of view was relatively constant

with distance from the pyrometer

• The temperature readings were much

higher for the 60º angle than the 30º

angle because at 60º the sample holder

filled more of the field of view

• Detailed measurements showed that the

temperature did not vary more than 3ºC

across the surface of the sample holder

IR Pyrometer
• Allows for manual emissivity choice

• Calibrated with a type K thermocouple

• Hot objects—coffee mug, soldering iron

and electrically heated sample holder

Emissivity
• Pyrometer uses the Stefan-Boltzmann

Relation to determine temperature

where I is the net thermal power, σ is

Stefan’s constant, and Ta is the ambient

temperature

• The emissivity, ε, is the ratio of thermal

radiation of the object to that of a black

body at the same temperature.

• Black carbon tape is used to increase the

emissivity of the sample holder surface

• An ‘effective emissivity’ accounts for ‘grey

body’ emission, ZnSe transmission losses

and cold objects in the field of view

• The pyrometer reading became more

sensitive to the emissivity setting at lower

temperatures in soldering iron tests

SAM Calibration
• Pyrometer was mounted on SAM with

optical axis intersecting the sample holder

• The effective emissivity of the sample

holder setup changed slightly with

temperature
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Conclusions
• With the appropriate emissivity setting,

the pyrometer can track the sample

holder temperature to within 5%.

• The effective emissivity of the sample

holder setup increased with temperature

in a relatively linear fashion.

• Future work will include using the

pyrometer to measure the temperature

of the lithium sample in wetting

experiments.

𝐼  𝑊
𝑚2 = 𝜀𝜎 𝑇4 − 𝑇𝑎

4

Difference between pyrometer and 

thermocouple readings for soldering iron

ZnSe transmission effects on pyrometer 

readings of coffee mug

Slice through center 
of sample holder

Pyrometer readings of 

sample holder

Projected areas of sample holder at 30º 
and 60º on pyrometer field of view

Pyrometer
View of 

Sample Holder
SAM

TC Temperature of sample holder with current

1cm

Sample Holder


