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(ksage Of 2on-Plasma treeatmernt improves thle quaIi ty o'f thi n- [IlOPtj2Cc 'I LL 91 i I~J )' -i ~ 1~ 4 -~f liiUJl~j~ Lx uc tuzx: C1id us inOgelpiltsrim, TI'S: pla iinci SUUZ cc M70T02 dtligi Is disuussed, whichl 1.,basedl on1 C3~sd~ ~a I~ tQ'~~ ic deziag v-;Llj p1i 'lc'ngatiedaL'CcelIera LaLr ne. and itpe, fc',icjnce it; pi ctei td. Tlue plu~ac 6uui cecC611 U perdft.- 

uluI Oxy'i Ir ' dty ciiJ t'i gatsec.. !Q11 L~uil ntdensity distribution ovtfr plume cross-section
1 is reviewed. Kiiu-wii is at echn icb I sc Iuf~on ri L-i *:.isin c'yey of ani ion tr eatiueiL.

ITRODUilictinu~jgs, deposited by CondLeiisdtjorI Of e:vaporated matterial
in vacuum, are widely used in industry. Such cooting usually hascrystallic structure with inicropores, crieritated iinside the layer.Aggressive~ compound can penetrate a coating with such deftect. that3 results in peeling of protective coating. Humidity penetratesthin-filii _ptiual coating with such structure arid creates differenceljetweejr p~ upr-t1 III VaCUuh11 C1rd inl air, thus makizig difficultotaininig Df optic:s with PrtedLictable 11id stable propertLies LOJuus.c c&jn reduces reflectivity and mechdnical strength of codting. Suchdeficieuicius can be ,jigiiificaritly reduced by ion-plasma treatmaent ji,process of coating.

Closed electron drift acceleratorsc. with prolongated acceleration zone(CDAP) are promising technology fur this purpose. They combine thefol lowing advantages, high ion current densi ty and high grade ofionization of different plasmia generatig gases, capability to.I regulate ion energy over broad range.

PLASMA SOURCE AND EXPERIENCE OF ITS USAGE
EDB "Fakel" possesses the experience in plasma source development formany applications. Fur ior.-plasma applications the M70T02 source wasdesigned. diagram see Fig. 1. Its anode unit contains anode - gasdistributor 1, dielectric discharge chamber 2. magnestic systemn 3 wi Liinternal pole 4 and eXLerrial pole 5 and internal magnetic coil 6 aridexternal coils 7. Plasma cathride-i-teutraliser 8 is located near thedischarge chamber exit edge. Dielectric d idphragm is secured at thesource outlet, which cuts off a periphery portion of plasuia bealti toreduce sputtering of vacuunm tank walls. Hood 10 protects anode unitanid cathode-neutraliser agaiinst deposition, of material arid reduvesinaterial flow fromi tsoul-ct stlruct;ure ill VOCLuM tank. M70T02 is picture.d
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in Fig. 2. The power system consists of four sources. It comprises adischarge power supply, bias coil p,_wer supply. ,athde-neutr-aliser
stait-up heater power supply and ignitor power supply, latter two aruz:ed rnly for start-up.

M7?T02 can be placed insidL vacuum tank in any pootior,, p -ludingnm t r ial drpu tit n .,nj dis hLa t ]amnbf wall '-T.T-i -. .Ii 7u lItxtia uol\Ji,. Beides, it can operate in vacuum cha rbe s wi w.ailsheated up to 150C. Plasma generating g's is usually cxyge,, w.lch 1.supplied into the anode unit, flow rate is 1.5-3.0 mg/s. Cathode-neutraljser operates on argon at flow Iata lt,,., exv di, g 4 n,'s.D)uring use pressure in vacuum tank should not exceed 6.6*10--2 Pa

M70TO2 operates on oxygen in high voltage or low voltage mode.switched by bias coil current change. In first case the volt-ampere
chart looks as shown in Fig. 3a. Oxygen ionization grade and ionenergy increase with discharge voltage (Ua) increase. Share of ioncurreiit (Ii) in discharge current (Ia) is about 25%. For producing athin-film optical coating the low voltage mode is preferred. It ischaracterized by sharp discharge voltage lamp-up, as shown in Fig. 3b.Average ion energy is within 40-80 eV in this process. Oxygen ion flowis well unfocused to enable operation over large surface. Typical ioncurrent density distribution along radius of plasma beam (r) at 500 mmdistance (X) from the source is shown in Fig. 4.

Higher ionization is obtained during plasma source operation on argonand nitrogen. Typical volt-ampere chart for CDAP on nitrogen is shownin Fig. 5. and distribution of ion current along radius (at X=500 mm)- in Fig. 6.

In precision plasma technology the ion treatment uniformityrequirement is critical. While conventional CDAP produces adistinctive plume, as shown in Fig. 7. curve 1. the correctivemagnetic system provides more uniform Ji distribution along radius(curve 2). Above relationships were obtained in CDAP operation onxenon at Ua=300 V and Ia-2 A. Similar charts were obtained during anaccelerator operation on argon as well.

Oxides are widely used in thin-film optical coating technology. Whenthey are evaporated by an electron beam, part of molecules dissociate.that affects stoichiometry of deposited material. This willdeteriorate optical performance. When sputtering oxides in chemicallyactive oxygen plasma environment, evaporated material properties arerestored, thus enabling to make higher quality optics. Fig. 8 showsrelationship between reflection factor (T) and wave length ( ). taken
using a sample of narrow band optical filter, manufactured using aM70T02. When sputtering non-oxide material usage of argon plasma ispreferred, and Ar is supplied into anode unit of M70T02.
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2 . Invest igat ion teti ing of t his plasma scource usage i n thin-f ilmjpt ical1 coat ing techniol ogy was accumpl ished ,

According to "Hauser Techno Coat ing Europe B.V. " (Nether lands) , M70T02
usage al1lows Lo manufacture highi qualIi ty -,pt i,_-. Pr omis inrg as usag.- cf4plasma source in manufacturing of different functional arid decorata Iv e
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