Plasma spectroscopy lab

Gottardo Marco


The assigned task is to assign a particular element to the lines shown in the given spectroscopic diagram  .
The allocated spectrum is related to an Argon plasma [Ar] at a pressure of 0,36mbar and 200w of power.
The bandwidth  of the wavelength goes from 86 to 124 nm in a far ultra violet.
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The data is available on the NIST database (Atomic Spectra Database) that allows, by comparison, to associate the rows at specific wavelengths to detected elements. 
Each line has been associated with a numbered arrow.
In the following table we inserted the elements corresponding to the line indicated by the numbered arrow.
The small peaks around the lines introduce a significant contribution which is reported in the table.
The table is more populated by the small peaks in the shorter wavelength side of the graph.
The impure elements detected, oxygen, nitrogen, hydrogen, indicate a probable remanence of air into the plasma chamber.




Table of detected elements.

	#
	nm
	element

	1
	86.68 / 87,1
	ArI/ArIII

	2
	87.87 / 86,60
	ArIII/ArI

	3
	88.31 / 87.99
	ArIII/ArI

	4
	89.43
	ArI

	5
	91.97
	ArII

	6
	93.20
	ArII

	7
	97.25
	HI

	8
	98.87 / 98.97 
	OI/NIII

	9
	102.57
	HI

	10
	104.82
	ArI

	11
	106.67
	ArI

	12
	113.49
	NI

	13
	119.95
	NI

	14
	121.57
	HI






Plasma's atomic temperature.
In the second experimental test the task of measuring the atomic temperature in the presence of Doppler effect has been assigned.
The temperature is estimated by the Doppler broadening technique. 
The data is fitted using a vogit profile in a session of ORIGIN software.
The used experimental data, from a spectroscopic measurement of the H_β line  (486,1 nm) of a plasma experiment was provided from the laboratory's researchers.  
We were provided with some experimental data about the spectroscopic measurement of the  line  (486,1 nm) of a plasma experiment.  


[image: ]

The vogit fit shows both the Gaussian (∆λ_G) and Lorentian  ∆λ_L contribute to the FWHM of the curve and the centre of the line:  


The Lorenzian contribution is very small so we may assume that the curve has a Gaussian shape.
The instrumental contribution is so the Doppler broadening can be now calculated.



Using the result for Doppler broadening is possible to calculate the required atomic temperature. 




Considering that , the H temperature inside the plasma is 5333 °K.
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