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OUTLINE

➢ OUTLINE of work progress in data analysis from JET LIBS measurement campaign at UKAEA
• First partial data from campaign we received 1 week ago.
• Check-up the measured data globally on using averaged spectra first (100 shots)
• OBSERVED lines in average spectra (Ar I, Be I-II, Mo I)
• Shift of real spectra
• The ghosts presence analysis
• Depth profile analysis (just few spectral lines for few samples). 
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Spectral lines shift - data analysis from JET LIBS campaign 2024

✓ LIBA spectrum in NIR range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.15 nm) – observed on Ar I lines

✓ EASY to correct, but as well not negligible shift. How often was the spectrometer calibrated for 

wavelength using Ar/Hg lamp? Is the calibration spectra recorded?
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✓ LIBA spectrum in UV range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (from 0.06 nm to 0.1 nm increasing with wavelength) – 

observed on Be I lines

✓ QUESTIONS  How often was the spectrometer was calibrated for wavelength using Ar/Hg lamp? Are the 

calibration spectra recorded?
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Spectral lines shift - data analysis from JET LIBS campaign 2024



Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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✓ LIBA spectrum in NIR range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.15 nm) – observed on Ar I lines

✓ Ghosts observed on strong Ar I lines
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✓ LIBA spectrum in NIR range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.15 nm)

✓ Ghosts observed on strong Ar I lines

✓ Often the Ghost on the right side is stronger than the main peak (4x-6x)

6x
4x

Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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✓ LIBA spectrum in NIR range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.15 nm)

✓ Ghosts observed on strong Ar I lines

✓ Often the Ghost on the right side is stronger than the main peak (4x-6x)

Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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✓ LIBA spectrum in UV range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.06 nm) – observed on Be I lines

✓ 3 ghosts observed on strong Be II line at 313 nm, 2 ghosts on the wings are negligible

      and ghost on the right side has approx.. the same intensity as the main peak (0.9x)

Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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✓ LIBA spectrum in UV range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.06 nm) – observed on Be I lines

✓ 3 ghosts observed on strong Be I line at 332 nm, 2 ghosts on the wings are negligible

      and ghost on the right side has higher intensity as the main peak (1.9x)

Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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✓ LIBA spectrum in VIS range - sample JET_809_14IWG3A – Ar atmosphere / non divided by sensitivity

✓ Weak shift of real spectra to higher wavelength (around 0.1 nm) – observed on Mo I line at 550.65 nm

✓ Ghosts observed on strong Mo I line at 550.65 and 553.3 nm, ghost situated on the right side 

has higher intensity as the main peak (3.5x-5.5x)

✓ Mo I line appears in last 2 average spectra from 301-400 and from 401-500.

Spectral lines Ghosts - data analysis from JET LIBS campaign 2024
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Depth profile- 562.3 nm

Depth profile analysis of data from JET LIBS campaign 2024

Mo I line @ 550.65 nm and its ghost @ 562.3 nm with 5.5x higher intensity =>

=> Depth profile analysis on the ghost.
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Depth profile analysis of data from JET LIBS campaign 2024

Be I line @ 332.2 nm and its ghost is not desapearing in shots range up to 500.
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CF LIBS analysis of „know how in CU group“
• CU group has more than 10 years experience in CF LIBS analysis for different alloys and 

fusion related samples

• We wrote  our own CF LIBS analysis program based on manual preselection and 

controle of lines

• We have large knowledge about suitable lines from previous paper on CF LIBS of W, Mo, 

Be based layers.

• In our program of CF LIBS analysis the self absorbed lines are excluded.

• Evaluation of Te and ne for plasma diagnostics could be provide from several approaches 

(Stark broadening, Saha equation) 

• See enclosed overview of our papers

• WE are interested to provide Te, ne, depth profile analysis and if data will be suitable 

also CF LIBS analysis 
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CF LIBS analysis of „know how in CU group“
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CF LIBS analysis of „know how in CU group“



Pavel Veis | WPPWIE Project Meeting  | FZJ Jülich | 7.2.2023 | Page

CF LIBS analysis of „know how in CU group“
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CF LIBS analysis of „know how in CU group“
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CF LIBS analysis of „know how in CU group“



Plans for 2025

➢ Work progress in data analysis from JET LIBS measurement campaign at UKAEA
• First partial data from campaign we received 1 week ago.
• Firstly, we started to check the data globally on averaged spectra
• The Be I, Ar I, Mo I and few Be II were observed on average spectra
• The weak shift of real spectra to the higher wavelength was observed (0.5-1.5 nm)
• The ghosts of strong spectral lines was observed – the ghost has higher intensity up to 6x , what 

leads to problems in the interpretation of presented spectra lines (more intense lines are at the ghost 
position). Were the echelograms recorded, If yes than the ghost analysis and the spectra correction 
should be done first. 

• Depth profile analysis was done for few spectral lines. 
➢ Plans for 2025

• Correction of wavelength calibration incertitude.
• Global analysis of ghost presence in measurements for incorporation of ghosts in data LIBS analysis.  
• Calibration curve realisation.
• Analysis of presence of different spectral lines of different elements in measured spectra and 

selection of lines for Te evaluation.
• Depth profile analysis of different elements (Be, Mo)
• Realisation of calibration free LIBS analysis for suitable spectra with enough spectral lines
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