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Nonlinear mixing of waves in a Yukawa one component plasma
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Abstracy

The phenanienon of pondines wave ming b investigated bt s Yilown ove-companent plasma axing
two-dimenslonal dassioal Lingevin moledular dynamics imulastions, The wuve specirum indicates
that nonlinesr inferactions between the exciied modes are primadly govemed by a theeewiave mizing
micchandsm, ds confrmed by bispeciral apalysis. In parteular, the muong charactermticy ohicrved in
ilie eharniadionis climely resetivhle thasi: repimied bn previous misierical stadies ol the fiecil Koraveg-
e 'V e LGN e o] [Phoes, Plasenas 29, 032000 {002 2. Thes stmilority Dieoksee valldiges ihe
spplicailsty nf the fAV finid model in cophuring thie weulkly noakinear dymmios of dusty plasmas

with reasanoble aconmer.

I Imroduction

Senlinear enizmg (LM deicnlbes the pricraibon of a s e o weers (vod ) reailing fom the micmcum
of o mcae prisury wees imodes) im e nonbmest medioe [ 1-4]. [t ecos in g vanicty of phpical sesom
and plas d ey rale ie imndy practcal upp'&;.lr.inm. e, b apical mesdia [5; 61 m ploanas [2, 7], o neptrsd Pt
[A) apd in sl scicnee [3, 18] Somse typical exangies of KLM ncline the munlng of soatlocs b b ke
oniiliseat medlina [11], peaetatbin of shir wiveleiigih Ugha dor m loser fikerec oo [7], and onlineir tnixing
Fieeea-tiatrials [17, 03] Recensdy, wedvimoistraed e secess o cnmlimon fd- el v Kntzueg-
e Wrkea |RYY mokel exuation [13in capturing che characeristicsnl WM ina oty plasemas modinm. The
doridnan NUM proces was found iohe d three-wase mixig process s conirmed by o Begpectral anadsis [34],

T prtemmy et bott by of pmar presest e b b Dveestlgme the plemomenon of noaliner wavemisingine
Rl vl beweed T carnving i dietadled mmnlecnles dymamsis amulastiona, Tin doldug s we ala estaldily o strmy
an et i) it resuiltn Ehat ot clataisneid wudiigd e (G o] dupriation T1£] As b wiell ki, e
EenriEmrgade Wi R0y mode] s e rived froom nmtdﬂuiiﬂw:dilmt wnler 1estrictive .-um-rpﬁum anl diw
Jppli:llﬂl.i!.'ul WdThcula mpmmlﬂ.lm.dllm hui therslnge heen sommyhii dehaishle e prewil wnk
ok o firmer plivstonl hass for the applicabilivy of the R misde] by demonseraring that the simssbaton
risstilin lign eermaskahly woll wilk 1he analvie prodicuats of e KdY madel. This v anovd somill and
gnafican ddvanerment pver past work that heips o exiend the wiiisyofehe KW miodel wvera hroad resge of
nomlzzer phenomene by hridging tue gap hatween theory, similatson, anid real-workd pleem drumos,

Im w typricad elocitron.son plasma, whem the oy ison ion dpmnmics, the eleccrons primassy ierve ana
fachgroiinsed mediiom thas shiclds inn bon interactions. n sk coses, the s can he effoctively breated 203 omie-
onigponcn! plaarma (CCP), mioracng e d el dind potenilil witkon teplickly medallig the elecirons.
smmil ey (o sty plasrias, the combined presence of dhectroes eoad lnes provades the bach graund <hidding for
st particles, which eetve om much slower timescaien. This eabies the dust cosnpoosent fobemodeied aven
OO s well, vl Giial puarticles oot v s soresned potgniil, again wit bl explicid i resahing the
electermm and sne Hences our sbmolaimen, alibsough fordusty plasma s sopresos geoe e ome-oosapanom
plasrrnans g poves dlibeeeen shomy aml fengih scalios. Tn botls of thiee contests, the soore nbeg el loady e pairsie
imtepactiin b |iBe-changed paricles it nikes the feen ofasoersel Eoulonbiag Yikas poeneial In
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