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In a previous study [1] in a Masuda type surface-DBD fed by N2 we observed, when UV 

laser beam (10 ns,  350 nm) was sent grazing to the surface of the DBD, a very strong emission 

enhancement of the regular plasma for all the spectral emissions during the positive polarity of the 

discharge electrode and a strong perturbation of the applied voltage. This effect was called Laser 

Surface Enhanced Plasma Emission (LSEPE)[2] and was thought to be due to photoelectron 

emission from the dielectric surface. The estimated  work function of our alumina was thought to 

be around 3.5 eV (UV photon energy). The discharge was driven under continuous AC regime 

and the surface was aged to some extent. 

In this paper we report on some result regarding the LSEPE in a AC (5 KHz and 9.2KVpp) 

DBD driven under pulsed regime, so to reduce the thermal aging of the discharge surface, in a 

new and clean alumina (96% purity) DBD plate, irradiated by Nd:YAG pumped dye laser and its 

second and third harmonic generated beam. The laser light wavelengths at 226nm, 350nm, 532 

nm and 685  nm were used. The laser beam was sent at 45° on the dielectric strip of a multiple 

strip single side surface-DBD and the plasma emission from the impact point was collected 

perpendicularly to the plate by monochromator equipped with ICCD, photomultiplier, and filters 

to reducing laser scattered light. We found  that: 

 For uncontaminated electrode LSEPE signal was observed only at 226 nm (photons at 5.4 eV 

greater the work function for pure alumina at about 4.2 eV) . The plasma emission 

enhancement was by a factor of at the least 200. The enhanced emission from SPS(0,0) is 

reported in figure 1 as an example, compared to the plasma emission. It is detectable as 

previously for all plasma emission and only when the comb electrode is positively charged 

with respect to the background second large electrode.  

 LSEPE  signal is  accompanied by a current pulse of short duration simultaneous to the laser 

shot  in the current waveform  shown in fig. 2.   

 LSEPE signal increases with the applied voltage Vpp, and also with the laser beam energy see 

fig 3, 4. Small flux of  226 nm UV (20 mJ/m
2
) photon produces a significant signal.  

 The investigation of LSEPE with other laser wavelength with a new electrode does not 

produce any detectable signal.  

 When the electrode surface is aged or contaminated  LSEPE signals are detectable not only at 

226nm but also at higher wavelengths. We have carried out tests with a DBD surface 

contaminated by methanol. In this case LSEPE was observed also at 350 nm and 680 nm. 

Similar results were obtained  in a volume DBD fed by N2/CH4 mixture [3].  

To focus the effect of alumina surface contamination we have carried out preliminary surface 

photocurrent measurements outside the discharge environment. We have seen for instance in the 
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case of alumina contaminated in N2/CH4 discharge the presence of non negligible photocurrent 

produced at photon wavelengths in UV-Visible range. 

To test the effect of surface contamination on LSEPE effect we used methanol adsorbed on 

the DBD plate surface. It is known that methanol molecule on the surface can be a source of 

electrons [4].  After contamination the effect was observed at  226, 350, 685 nm and disappeared 

after an hour of continuous run at 685 nm, while started to be less important at 350 nm and still 

effective at 226 nm. Further investigations are in due course. 
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Fig. 1 SPS(0,0) emission with and without laser impinging 

on the DBD surface 

Fig.2 PMT signal and discharge current behavior in two 

cycle without and with the laser impinging on the surface 
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Fig. 3. LSEPE signal recorded inside the discharge pulse 

(6 AC voltage cycles) for UV photons at 226 nm energies 

of about 1.42 µJ with Vpp varying from 5.8 to 9.3 kV, Ton 

= 1 ms and Toff = 20 ms 

Fig. 4 LSEPE recorded with UV photons at 226 nm for 

different laser energies from 0.25 µJ to 1.42 µJ, Vpp = 8.1 

kV in the last positive half cycle (Ton = 1 ms and Toff = 20 

ms). 


