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Different types of lon-acustic instabilities has bean study with a DP device' -5. Most of them are
originated in Jon - bam plasma systamsand recientty related to Ion - phase vorttoas 6"7- Other
appears as strong wave-wave Intension 8. When coherent waves are lounched in a plasma the
mechanism of chaotic behavior is also observed 9~ '0. Here we report a different Kind of
Instability in which side band waves appear and growth whan a targe amplitude coherent ion
wave Is launched In an Argon plasma produced in a DP device. Observation of side band growth
was first reported by Wharton et a l for electronic waves' ' . They found that frequency
separation between satellite and the main wave was roughly the bounce frequency of the
electrons In the potential troughs of the wave,

wthre • „ and k<> are the main - wave electric potential and wave number respectively.
Subssouant experiments with electrons waves 12"14 and Ion acustic waves1S showed that the

side band waves satisfy the linear dispersion and that their frequency are predicted by the
formula

( 2 )
which is Just the bourne frequency Doppler shifted by the main - wave velocity

( 3 )

We report here the observation of many lower and upper satellites with frequencies given by

$ b (4)
which it will be shown is equivalent, together with the dispersion relation c ( k * ) - 0 to

EqX 2)end a low frequency coherent oscillation
<*-*» (5)

* » • {<fc»/*)ko / ( v 0 -

Our satellites has wall defined frequency with a narrow peak in contrast with the broad spectrum
found by other experimentersi5. The separations between the satellite frequencies ere almost
equal. We ere also reporting the appearance of a coherent low fraquency wave at «^ s. «g. The
growth rale of the satellites scale a t % * and their treahoW amplitude for the mUn warn

II . EXPEftlMCHTAL SETUP MH> MEASUftAMEHTS
The oKpartmtnt wax orr ied out in a DP maohine descried previously10"l *. The apparatus
oontUt of two identical but rtectrioally independent conducting vaouum ohmbart, m a * of 45
on (tarn, cylindsrs of lamth 50 cm each. The plasma parameters art at follows: plasma
o*»t tyn-2xl0 9 cir * ,a1ectrontempar i ture Te«3eV,Arajongispra»ure ( 3 - 5 ) N 1 0 ~ 4

Torr. The Dabye tongth is 5x10"5 m. The wavas ore attaoajd fey a smtH Lanpnufr probe
and/or a vrtocWy amly i r . Tha ralrince signal is taken fr«mtil it ioniryprobii»Brthigrid
and it ampllfiad by •narrow aotlvafiHr working in the principle of the heterodyne amplifier.
The signal and tha rafaranoa amplifier are fed to a took - in amptfffer for atanird
intorfroMttry. Whan the main wavas amplitude 1$ increased from vary low tovtis and the
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perturbed to unperturbed density ratio n/no reaches a value of the order of 1 %. very narrow
satellites and a coherent low frequency wave appear provided the frequencies of the main -
wave and of the satellites are near a frequency region (optimum region) around «pt/4. The
width of this region increases with the main wave amplitude. The least linear damping of the
test wave is also In this region. Fig. 1 shows the frequency spectra at x«4 cm .

FIG. 1.
Frequency spectra at. x=4 cm

Fig.2 shows the frequency separation M» as a function of: a) the main wave amplitude end b)
the main wave length. The concordance with the Eq.(6) is excellent

Fig.3 shows the optimum region as a function of the square root of thep)eemadei»e1ty(no1/r2«
wpt). This region was made visiblet unstable) by studyng the dacay of targe amplitude wave
(rot«l«vtoproAiC8S8U111t«)1nto1t$5ubh«rrrH)n*c»^ofijnctk)n»of the electron density.
For eeoh ptesmt density ly, the bar indicates the region where the subhermorrtct was
meKimum. The optimum was also studied by measuring the damping rate of test waves as •
function of the main wave amplitude and frequency for wave amplitude not anou|h to aroduoe
sotollltet. Details of these experiments will be reported elsewhere. The ronon for this well
defined refton neer upf/4 is not clearly understood but Is well known thai l iner landau
damping at high frequencies (near «p, ) end collisional damping at tew frequencies inhibits
the pr oupHon of Ion acustic waves. This leaves only a region near a region apf/4 *^U21or

the Instability to set in. Some inhomogeneUies In the plasma (specially neer the separating
grid) are not excluded as raeponeabta for this prefered region.

Fig.4) shews the amplitude (at x - 4 cm) of the coherent wave as a function of the mefo wave
amplitude % the eppearance of threehoM Is c ler ly visible.
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111. CONCLUSIONS
Observations of the sideband instability was obsrvad In an equilibrium plasm with V J\«

12. The obervatton of the coherent wave oc-Aw for the first t in* and of many uppr and
lower satellite uprated from the main wavt by m « «$ and tha meeauramants of the
frequency spectrum, threshold and growth rate as a function of the mein wave amplitude and
frequency clearly supports the bounct resonances model of the parametric theorise .Tha
existence of an optimum frequency region mar «pt / 4 for this Instability to aoour wat
measured experimentally and Its relation to the lass linearly damped frequency rsfton wat
determined.
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