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Sudy on Energy Trander in Argon/ Air in Didectric Barrier Discharge by
Optical Emission Spectra

DONGLi-fang, QI Yuyan, ZHAO Zeng-chao, L | Yonghui, L | Xue-chen
College of Physics Science & Technology , Hebel University , Baoding 071002, China

Abgtract The energy trander in dielectric barrier dischargein argon/ air mixturein a device with water electrodes was investiga
ted by comparing the optical emisson spectrain pure argon, argon/ air mixture and air. It wasobserved that the intenstiesof ar-
gon spectral linesin argon/ air discharge are al lower than that in argon discharge, which indicates that the nitrogenin air has a
guenching effect on the argon excited states. It wasfound that the decreasing rate of intendty of spectral lines with increasing the
air concentration is different. The intensity of Arl 763 51 nm decreasesfastest , the Ar 772 42 nm and Ar 696 54 nm take
second place, while the Arl 750. 39 nm decreases dowest. Comparing the excitation energy of argon excited state with the exci-
tation energy of nitrogen molecule, the authorsfound that the smaller the diff erence between the excitation energy of argon excit-
ed state and the excitation energy of nitrogen molecule, the faster the spectral line decreases, implying the stronger the energy
trander. In addition, the additional argon in air makes the emisson intensities of nitrogen band of second postive system and
band of first negative system increase, which indicates that the excitation of nitrogen is enhanced by the energy transer from ar-
gon through Penning excitation involving argon metastable states. Inother words, the component and ratio of gasin the gas mix-
ture influence the optical characteristic and energy tranger peculiarity in the mixed gas discharge. The optical emission spectra
measurement as a usef ul plasma diagnostic tool has been success ully used in the study of energy transer in the mixed gas dis
charge, and the results provide a reasonable reference for the underlying industrial applications of different species discharge.
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