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Plasma temperature and surface studies of argon-hydrogen containing
low-temperature dumbbell form light sources
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Our work is concerned with the preparation and investigation of argon-hydrogen

containing high-frequency low-temperature electrodeless light sources. Such lamps are

well suited for the investigation of the plasma interaction with the lamp bulb, due to the

absence of electrodes. In the current study we present the plasma temperature and

surface topography measurement results for the dumbbell form lamp, which consists of

three parts: 1) spherical; 2) capillary; and 3) cylindrical.

The SiO

2

 glass surface topography measurements with Atomic Force Microscope

(AFM) were performed for the lamp preforms and lamp after plasma discharge. The

AFM measurements of bulb surface were done for all three parts of the lamp.

In one of our previous works it was reported, that in the case of dumbbell form lamps it

is not possible to use hydrogen Fulcher-α (2-2)Q band spectrum for the plasma

temperature determination, due to its absence in the spectrum, while the spectra of

other form lamps with the same filling contained hydrogen molecular lines. However,

we registered OH (A-X) (0-0) band at 306,4 nm, thus it was possible to determine

plasma temperature in all three parts of the lamp using rotational spectrum of hydroxyl

radical.

It was observed, that plasma temperature in the capillary part of the lamp does not

changes significantly by changing the excitation generator current, while the changes of

temperature in spherical part are more explicit, and the surface is smoothest in this part

of the dumbbell lamp as well.
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