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In a plasma, dust particles can be easily grown, either legiing reactive gases (like silane or
acetylene), or by sputtering materials [1]. This work isfpened in the PKE-Nefedov reactor,
a capacitively coupled discharge with a rf (38 MHz) power of about 3 W and a gas pressure
between 1 and 2 mbar (160200 Pa). A polymer layer deposited on the electrodes isematt
by an Ar plasma [2] leading to the injection of molecular presors in the plasma volume. These
molecules are at the origin of the dust particle growth tgitoa complex succession of chemical
and physical reactions. Using this method, a huge densgynaill dust particles can be grown
and trapped in the plasma [3]. The trapping is mainly due éoféict that dust particles attach
plasma free electrons and acquire a negative charge. Ba®feelectrons can strongly disturb
the plasma equilibrium and can give birth to complex unsgtadflenomena [4, 5, 6]. In our
experimental conditions, dust particles stay small endiaglew tens - a few hundreds nm) to
be little affected by gravity. Therefore, three-dimensilociouds can be obtained in on-ground
experiments. An interesting characteristic of the dusudlstructure is the appearance of a
central dust-free region: the void, as observed in Fig.tL Téfis region is due to an equilibrium
between two opposite forces: an outward ion drag forceptlnstes the negatively charged dust
particles out of the plasma center, and an inward electio$tece that attracts them toward the
void center [7]. The void is a place where the plasma chanatts are different from the rest of
the plasma containing the dust particles. This partictylasieasily observed by the naked-eye

as the light emission is strongly enhanced in the void [8 s¥een in Fig. 1 right.

Figure 1: Left: A typical void is a dust-free region in the ghaa center. Right: The void corresponds to a plasma
region with an enhanced light emission
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Figure 2: Left: Experimental setup with the LIF platformtaiéed on the PKE-Nefedov setup. Right: Excitation
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In order to get some insights on the void properties withastudbing the inner plasma, non
intrusive diagnostics are more appropriate. Therefoesl.th diagnostic has been used to obtain
horizontal and vertical profiles of the excited neutral atdemsity. A LIF platform currently
developed in GREMI, has been installed on the PKE-Nefedtupses shown in Fig. 2 left. LIF
measurements were performed with a laser of central wagiéig = 667.9125 nm in order
to pump the 4[3/2]; level of the neutral Ar to the@[1/2]o level [10]. The de-excitation to the
45/[1/2]; level corresponds to the emission of a photon at %84 nm. This excitation scheme
is shown in Fig. 2 right. The laser is continuously probingwWavelength region around with
a triangular scan, i.e. with a cycle froag — dA up toAg+dA and then down tdg—dA. At
the end of a scan cycle, the photomultiplier is moved to aebnother plasma location. By
repeating this procedure, LIF signal as a function @ian be recorded for different locations as
shown in Fig. 3. From these measurements, the maximum Liakagnplitude is obtained as a
function of the plasma location. It gives the horizontab(frthe void center toward the plasma
edge) and vertical (from the void center toward the ele@yqaiofiles of the relative excited
neutral density.

The obtained horizontal profile is shown in Fig. 4 left. A ¢clemhancement of the excited
neutral atom emission is observed in the void center. Thegam is continuously decreasing
when moving toward the plasma edge. The transition betweewdid and the dusty plasma
region is not well-marked as it could be expected. It couldlbe to the too large size of the
region observed by the photomultiplier. Indeed, as thet ligintegrated on a region of a few

mm it leads to a smoothing of the emission gradient. Theacadrpirofile has a slightly different
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Figure 3: LIF measurements as a function of the laser wagéldior different horizontal positions in the plasma,

from the void center toward the plasma edge

behavior as shown in Fig. 4 right. Indeed, in this directioaplasma is strongly confined by the
electrodes. It leads to the formation of well-defined sheatliront of each electrode. It is well-
known that a region of enhanced emission appears at thettoarsetween the plasma and the
sheath. This is the place where plasma electrons gain eflergyr his region is well-evidenced
in Fig. 4 right, that shows three main regions. The first onthésvoid with and enhanced
excitation. In comparison with the horizontal profile, tredsis clearly marked between 0 and
0.4 cm. Indeed, for the vertical profile, the integration reg®reduced because it is limited by
the laser width. The second region is the plasma bulk withteeraconstant emission. The last

region is the presheath where the excitation steeply isesea
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Figure 4: Left: Horizontal profile for LIF maximum intensifsom the void center toward the plasma edge, Right:
Vertical profile for LIF maximum intensity from the void cesnttoward the electrode for 3 different horizontal

positions
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In this contribution, we briefly presented preliminary réson the void characteristics using
a Laser Induced Fluorescence platform currently underorgment in GREMI. It has been
shown that the excited neutral density is higher in the vbahtin the rest of the plasma bulk
containing dust particles (except the presheath regi@wshe improvements will be performed
as for example an increase of the spatial resolution. Th&adegas temperature can also be
estimated from LIF measurements. Nevertheless, unceesion the temperature were rather
important during our experimental campaign and no cleaclosions can be drawn for the

moment on this interesting parameter.
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