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1. Introduction The fluorescence signal is represented on thedigur
This study focuses on the determination of for the transition at 2089 A. Contrary to theufes
atomic boron density in a HCH,/B,Hs microwave obtained by OES, the fluorescence signal is not

plasma. The microwave reactor for diamond filntonstant and shows 2 minima.

deposition is a water-cooled stainless steel nearly
resonant cavity operating at high pressure (100 —
300 mbar) and high MW power (0.6 — 3.5 kW). The 1o : "
discharge, produced by a 2.45 GHz microwave o8 8%, g8 %o w00 S0 L0000
generator, sparks off the activation of the gas .
mixture (0 - 1% CH; 0 — 66 ppm BH) leading to

the formation of an approximate hemispheric plasma
on the 5 cm diameter substrate holder supporting a
crystal diamond substrate.
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2. Results o 1(249,678 nm)/I(249,772 nm) Yoo

2.1. OES 5 1'<? 5 20 25 30 3 40
The absolute boron density in its doublet ground distance {o the substrate (mm)

state tpllz' 3 Is deduced from the intensity ratl_O of Fig. 1: Ratio of the emission intensities of th@2/8 A

the 2497/8 A doublet [1,2]. Due to the 2 times  poron doublet compared to the 2089 A fluorescence

higher density in t_hezPs/z) state compared téF(yz) measured by LIF for close pressure conditions
one at high density the resonant re-absorption can

lead to an intensity ratio of the doublet differéran ) ]

the theoretical value 1. The density is deduceth fro2-3: Reésonance absor ption technique _

this intensities ratio. The light emitted by thagha ~ 1"€ method that uses the intensity ratio of the
is collected through a lens with a focal of 500 mrgsonance doublet of boron states on the main
and then is focused on an optical fiber with a sdco @SUmptions that the plasma is homogeneous and
lens. The other side of the optical fiber is conegc that the spectral profiles of emission and absorpti

to a spectrograph (500 mm focal length with a o4dines are identical. 'In our experimental 'c':ondm,ons
gr/mm grating blazed at 250 nm) backed by aW_e LIF results obtained for §evera| condltlongm'
ICCD detector. The collecting system is mounted dRiXture, pressure and micro-wave power arise
a motorized plate allowing measurements from 1 f@/€stions about these assumptions. In order to

39 mm above the substrate. Results are represerifggerstand the difference observed using these
on the figure 1 and show that the boron densi chniques, we will use resonance absorptlo_n with
seems independent of the radial position. THexternallamp [4] and self-absorption [5] technigjue

calculated density from the ~0.82 intensity rago i

bout 2 18 cm®. References : :
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The boron density profile is recorded by LIF o2l S: Hamann, C. Rond, A. V. Pipa, M. Wartel, G.

the 2089/90 A doublet. A dye laser pumped by pmbardi, A Gicquel and J. Répcke 20Biasma
Nd:YAG laser is used for photon flux generation?©U'c€S Sci. Technd3 045015 (11pp)

around 2090 A (5 - 40 pJ/pulse). The las ]. M. G. H. Boogaarts, S. Mazouffre, G. J.
wavelength is calibrated using anreference cell rinkman, H.‘ W. P. van der Heiden, P. Vankan,
[3]. The fluorescence signal is collected with fOOZRev. Sci. Instrun.3(1) 73.

photomultiplier tube through a 210 nm filter. Thd4l H- Naghshara, S. Sobhanian, S. Khorram and N.

o - deghi 2011. Phys. D: Appl. Phy44 025202
excitation beam and the collection system ar%a :
mounted on  motorized  plates  allowin ] Z.-B. Wang, N. Sadeghi, T. Vaskov Tsankov and

measurements from 1 — 30 mm above the substrafe < PUJ- Phys. D: Appl. Phy46 475205
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