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Importance of TPD for Fusion Reactor Surface Analysis

• Hydrogen retention in 
PFCs

• Impurities (plasma 
performance)

• Liquid PFCs chemical and 
physical stability

Interior of LTX – β during plasma glow procedure. PPPL. 



Temperature Programmed Desorption (TPD)
M. Lucia, PhD thesis, Princeton University, 2015. 

TH – heater temperature
TS – sample surface temperature
PM – partial pressure of mass/charge ratio M

UHV enclosure

RGA must be in the line-
of-sight of the sample

Nd – number of particles desorbed
Ed – desorption energy
f𝛳 – fraction of surface covered

y = b - mx



Sample Exposure Probe (SEP)

A. Maan, PhD thesis, University of Tennessee, Knoxville, 2020. 



Experimental Setup

SRS RGA. Image from Stanford Research Systems website.

Eurotherm 3508. Image from Eurotherm website.
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TPD LabVIEW Program



SRS RGA Operation Layer VIs

Open connection 
to RGA

Load specifications 
(mass, sensitivity, 
electron multiplier) Continuously measure 

partial pressure at a 
set rate

Stop taking 
measurements

Close 
connection 
to RGA

Plot incoming data



New LabVIEW Program Structure

Case structure – Only executes when SEP is 
at the correct starting temperature

While loop – repeatedly executes as SEP temperature 
increases towards ending temperature

Initialization variables Format and plot 
incoming data

Collected data saved to 
specified file

SRS RGA Operation Layer VIs



Next Steps

• Test program using Pt and CO gas
• CO gas has a known TPD profile on platinum catalysts

• Study hydrogen retention in Li 
• Implications for hydrogen recycling and plasma performance

QMS

.

H2+ source

Li

SEP

IG

Pumping

Drawing made by Evan T. Ostrowski. Koel Research Group.
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