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DC multi-dipole argon discharge plasma (b) a set of atomic energy and observed that as the parallel ion flow speed to the sheath edge increases,
levels sufficiently ‘populated’ to provide an LIF signal, (¢) collection the ions spend less time in the diagnosed volumel4], accounting for the re-

optics, and (d) a narrow bandwidth tunable laser with enough power duced signal,

(P;15mW).
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Laser-induced fluorescence (LIF) measurements made with a

multidipole argon discharge plasma. Results indicate that the
transverse temperature doubles as the ions transit the presheath.
The metastable argon ions in the 3s*3p*(3P)3d *F;, state are

I J_L-rv/ . g ¥ v -2
diode laser have measured the transverse metastable ion velocity Measurement of the perpendicular ivdis reveal significant ﬁ,; S ol T\ —— 1 Ji s
distribution function profile near a negatively biased plate in a broadening and reduced signal amplitude... et Rkt s -3 SORE S I I fo 2
low temperature (T, < 1eV'), low pressure (pyg < ImTorr) dc — oy oo = IS cameRgy § oo \ ¥
& T .-

et

: " ]
0.031 *\ t

I i 3

I Sheath ]
70 cm VIEWING 0,09 L

v g
~ OPTICS 0 2 4 6 8 10 12 14
-+ P .
Distance z (cm)

found to be characterized by a Maxwellian temperature trans- B0V
verse to the direction normal to the plate. For a neutral _fll_ Ee—— S i FIGURE 5: The plasma potential profile and the transverse ion tem-
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pressure of 0.3mTorr, the transverse temperature in- i perature as a function of the position z. The sheath edge is detected at
creases along the presheath from 0.026 eV in the e o S z = 0.45 £ 0.05cm. The transverse ion temperature associated with the
bulk plasma to 0.058 eV at the presheath sheath e , ‘VO')“E ion motion perpendicular to the surface normal is 0.026 4= 0.001eV in
boundary. This result is compared with the PIC code simula- FIGURE 2: This is the first figure in Lieberman’s|3], 2nd ed., showing a 0* <t>— ? the bulk, and 0.058 0.002eV" at the sheath edge, an increase of slightly
tion results of Meige|1] et al., and the experimental LIF results 2um by 4 pm trench etched in single-crystal Si. 30 V| e R more than a factor of 2.
Of the Clare[Q] et al. i Electrode Plate Langmuir / Emissive
In what follows we describe Laser-induced fluorescence robes Other experiments and simulations agree when
o 5 (LIF') measurements of the perpendicular ion velocity V=L perpendicular elastic scattering (which increases as kT,
_ I v 2 distribution functions (ivdfs), and compare our results to diminishes) is taken into account.
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Distance z (cm) I.%Hi = - N N S : FIGURE 6: (a) Claire|?|, et al., showed that in an Ar+, multipolar
- 1 e T O O R DC, 0.36mTorr, kT, ~ 2.5eVplasma, T; | unchanged throughout the
- resheath. (b) The PIC simulation of Meige|l|, et al., estimates how
FIGURE 1: LIF measurements of the perpendicular ion temperature wer et requency (v -v,) (GHz) b . (b) gell). ’
, the T; | increase depends of neutral pressure (0.1-100mTorr). It would
demonstrates that 7; | doubles through the presheath, a bigger change , , o _ . . . :
| o 135 | {167 FIGURE 4 Transverse ion velocity distribution functions appear that both simulation and experiment suggests that we should’ve
than what was previously thought was the case for weakly collisional, _ , . , o | T But it both of th he hioh
low temperature plasmas o g E (tIVDFs)measured at different z positions. The detuning frequency, seen a smaller increase in 1; . ut it both of these cases, the hig er
' Av = v — 1, is directly proportional to the transverse ion velocity: k1¢ leads to higher ion flow speeds and thus lower perpendicular elastic
Eillige ve = NgAv. The numbers in the legend are in units of centimeters. scattering.
What is the basic plasma physics problem here, The fluorescence spectrum from the iodine cell is used for wavelength
and why do we care about it? calibration.
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