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I. Data loading from shot-homepage

II. Basic diagnostics example ➔ Te

III.Electric probe setups
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Data loading from

shot-homepage
GOLEM data and where to find them?
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• last shot: http://golem.fjfi.cvut.cz/shots/0/

• specific shot: http://golem.fjfi.cvut.cz/shots/47998/ (Master test yesterday)
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raw data
./shots/47998/Devices/Oscillos

copes/TektrDPO3014-a/

resulting data
./shots/47998/Diagnostics/Inte

rferometry/Results/

http://golem.fjfi.cvut.cz/shots/0/
http://golem.fjfi.cvut.cz/shots/47998/


• last shot: http://golem.fjfi.cvut.cz/shots/0/

• specific shot: http://golem.fjfi.cvut.cz/shots/47998/ (Master test yesterday)
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all diagnostics data
./shotdir/47998/Diagnostics/

http://golem.fjfi.cvut.cz/shots/0/
http://golem.fjfi.cvut.cz/shots/47998/


Array

• data_ULoop_URL = 

http://golem.fjfi.cvut.cz/shots/47998/Diagnostics/Plas

maDetection/U_Loop.csv

• import pandas as pd

data = pd.read_csv(url, delimiter=‘,’ , 

 index_col=0, 

 names=[“time”, ”data”])

Single value

• R_chamber_URL = 

http://golem.fjfi.cvut.cz/shots/47998/Production/Para

meters/SystemParameters/R_chamber

• import pandas as pd

number = float( pd.read_csv(url, 

header=None).values[0, 0] )
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We will then convert pandas.DataFrame into 
xarray.DataArray

http://golem.fjfi.cvut.cz/shots/47998/Diagnostics/PlasmaDetection/U_Loop.csv
http://golem.fjfi.cvut.cz/shots/47998/Diagnostics/PlasmaDetection/U_Loop.csv
http://golem.fjfi.cvut.cz/shots/47998/Diagnostics/PlasmaDetection/U_Loop.csv
http://golem.fjfi.cvut.cz/shots/47998/Production/Parameters/SystemParameters/R_chamber
http://golem.fjfi.cvut.cz/shots/47998/Production/Parameters/SystemParameters/R_chamber


Basic diagnostics example
using Python to derive plasma current, electron temperature etc.
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• http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTi

me/latexsrc.pdf
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http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTime/latexsrc.pdf
http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTime/latexsrc.pdf


• http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTi

me/latexsrc.pdf
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http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTime/latexsrc.pdf
http://golem.fjfi.cvut.cz/wiki/Education/ExperimentMenu/1stLevelBasic/ElectronEnergyConfinementTime/latexsrc.pdf
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Will everybody use Python? Do you know how to install new libraries?
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Langmuir probes and Ball-pen probes
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• Goal: study plasma edge properties

• Diagnostics by electric probes

▪ standard: Lamgmuir probes (LP)

▪ novel: Ball-pen probes (BPP) by Jiří Adámek, Ph.D.

▪ I-V characteristic determines certain plasma properties

▪ → calibration allows direct properties measuremen

• Modes of operation

▪ I-V characteristics voltage sweep

▪ floating potential setup

▪ Isat (ion saturated current) measurement
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Probe scheme

U - probe

I - probe

Tokamak 

vessel

Reference 

electrode



• P. Macha et al 2023 Nucl. Fusion 

63 104003

• 4-parameter fit of the ion-branch

▪ 𝐼𝑠𝑎𝑡
+  ion saturated current

▪ 𝑈𝑓𝑙 floating potential

▪ 𝑇𝑒 electron temperature

▪ 𝛽 sheath expansion coefficient

• sheath expansion effect

▪ Debye sphere broadening due 
to high 𝑈

• this fit mostly includes negative U

▪ 𝑈𝑚𝑎𝑥 ≡ 𝑈 𝐼 ≈ −3 ∙ 𝐼𝑠𝑎𝑡
+

▪ for LP (high +voltage can 

damage the probe)
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• probe not grounded ➔ charged by plasma ➔ measure Ufl voltage with 0 current 

• Generally:

▪ 𝜶 calibration constant

▪ 𝚽 plasma potential

• Calibration constant

• Ball-pen probe

▪ electron flow geometrically shielded ⇒ 𝚪𝒆 ≈ 𝚪𝒊
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𝑼𝒇𝒍 = 𝚽 − 𝜶 𝑻𝒆 Ball-pen probe

⇒ 𝑼𝒇𝒍
(𝑩𝑷𝑷)

≅ 𝚽

𝜶 = 𝒍𝒏 ൘
𝑰𝒔𝒂𝒕

−

𝑰𝒔𝒂𝒕
+



𝑻𝒆 𝚽

𝑻𝒆 measurement

• combined probe ➔ 𝛼 𝐿𝑃+𝐵𝑃𝑃

▪ from LP I-V  characteristic

▪ already calibrated

𝒏𝒊 measurement

• using 𝐼𝑠𝑎𝑡
+  , 𝑇𝑒 measurement
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𝑻𝒆 =
𝑈𝑓𝑙

𝐵𝑃𝑃
− 𝑈𝑓𝑙

𝐿𝑃

𝛼 𝐿𝑃+𝐵𝑃𝑃

𝒏𝒊 = 𝑓 𝑇𝑒 , 𝐼𝑠𝑎𝑡
+ = 𝐼𝑠𝑎𝑡

+ ∙ 𝑐𝑠
𝑖

𝑈𝑓𝑙
𝐿𝑃

= 𝑈𝑓𝑙
𝐵𝑃𝑃

− 𝛼 𝐿𝑃+𝐵𝑃𝑃 𝑇𝑒

𝑼𝒇𝒍 = 𝜱 − 𝜶 𝑻𝒆

𝑐𝑠
𝑖 =

𝛾 𝑘𝐵 𝑇𝑖

𝑚𝑖



And good luck with your data analysis!
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