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intraduction,

Different types of fon-ecustic instabilities has been study with a DP device -5, Most of them ere
originated in jon - beem plasme systomsand reciently reiated to fon - phase vortices 6~7- Other
appeors as strong weve-wave intaraotion 8. When coherent waves ere lounched in a plasma the
mechenism of chaotic behavior is 810 observed 9-10, Here we report a different Kind of
instabilily in which sids band waves appeor end growth when o large smplitude coherent ion
wave is launched in en Argon plasma produced in a DP device. Observation of side bend growth
wes first reported by Wherton et al. for electronic weves 11, They found thet frequency
soparation between setsllits and the main wave was roughly the bounce frequency of the
electrons in the potentie! troughs of the wave,

wg = kol 0@,/ m)1/2 (1)

wehre @, and kg ors the main - wave electr ic potential and weve number respectively.

Subsecuent experiments with electrons weves 12-14 and ion acustic waves 15 showed thet the
:m band waves setisfy the lineer dispersion and that their frequency are predicted by the
ormuls

ank Vot g ‘ (2)
which is just the bounce frequency Doppler shifted by the main - wave velocity
Vo=ug/ ko (3)

We report hers the observation of many iower and uppor setellites with frequencies given by

W=y 2 NAG (4)

which it wil) be shown is equivaient, fogather with the dispersion relation e(km) = 0 to
Eq.(2)end & low frequency coherent cscillation
up = A0 (5)
whers

oo {@u/&K)ko/ [ vo - (8a/&)kql }eg (6)

Our sotellites hes well defined fr with a narrow pesk in contrest with the broad spectrum
found by other experimenters 19, The seperations betwesn the ssteliite frequencies ere almost
oquel. We ere 8iso reporting the appesrancs of acoherent low frequency weve st «y < g The

growth rete of the setellites scele as @y? and their treshold emplitude for the mein weve.

1. EXPERIMENTAL SETUP AND MEASURAMENTS.
The experiment wes cerried out in 8 DP mechine described previously!0-18. The spperetus
mum identice] but slectricelly independent conducting veouum mm.mms
of 50 -om eech. The plasme porameters ore o8 follews : nl.mo
ammn-z 10%om=9, ¢ tempersturs Te~ 3 ¢V, Angon ges presure (3-5)10~4
Torr, Tmmmts Sx10™9 m. The waves are éstected by a smeil Lengmuir probe
and/or 8 velocity enelyzer. The reference signe! is token from a stetionery probe neer the grid
and is amplified by & nerrow eotive filter working in the principie of the heterodyne omplifier.
The signal and the reference smplifier ere fed to & lack - in emplifier for stenderd
interferometry . When the mein woves amplitude is Inoresesd Trom very low levels ond the
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perturbed to unperturbed density ratio n/n, reaches a value of the order of 1 %, very nerrow
setellites and o coherent low frequency wave appear provided the frequencies of the main -
weve ond of the satellites are neer a frequency region (optimum region) around api/4, The

width of this region increases with the main wave amplitude. The leest lineer demping of the
tost wave is also in this reglon. Fig. 1 shows the frequency spectraet x=4cm . ,

FIG. 1.
Frequency spectra at x=4 cm

Fig.2 shows the frequency separation A« 85 a function of : &) the moain weve amplituds end b)
the main wave length. The concordance with the Eq.(6) is axcellent.

Fig3 shows the optimum region &s a function of the square root of the plesma density (ng!/2
api ). This reglon wes made visible(unstable) by studyng the dacay of lerge amplituds weve
(not os lerge 1o produce seteliites) into its subhermonics s 8 functions of the slectron density.
For each plasme density n, the ber indicates the region whers the subhermenics wes
meximum. The optimum wes olso studied by measuring the demping role of test waves as @
function of the mein wave emplitude oand frequency for wave emplitude not anough 10 produce
solollites. Details of these experiments will be reporied slsswhere. The resson for this wel)
defined reglon neer apj/4 is not cleerly understood but is well known thet tneer Landeu

demping &t high frequencies (near ap; . ) end collisional demping ot low frequencies inhibits
the propagetion of fon acustic weves. This leaves only o region neer aregionupi/q  api/2 for

the instebility to set in. Some inhomogeneities in the plasme (specielly nesr the seperating

orid) are not excluded as responseble for this prefered region.
Fig.4) shows the emplituds (at x = 4 cm) of the coherant wave as a function of the mein wave

smplitude ¢ the appesrance of threshold is clearly visible.
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. CONCLUSIONS
Observations of the sidsbend instability was observed in an equilibrium plasme with Te/ Ty~

12. The obeervetion of the coherent wave u; = ac for the first time end of meny upper and
lower satellites separated from the mein wave by ae « ag 2and the messurements of the

frequency spectrum, threshold and growth rate as a function of the mein weve ampiitude and
frequency clesrly supports the bounce resonences model of the perametric theories .The
existonce of an optimum frequency region neer upy /4 for this instability to soour wes

measured experimentally and its relation to the less Jinsarly damped frequency region wes
datermined.
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