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Hannuve (a3oBoro mepexoja TuNA JKMJAKOCTH — Tap, a TakkKe BO3MOXKHOE
CYIIECTBOBAHUE KPUTHUECKON TOUKHM B KOMITIEKCHOW (MbIIEBOM) Mia3Me — CHUCTEME
cocTosilell U3 3apsHKEHHBIX MHUKPOUYACTHIl Ha (pOHE HEWTpaNM3yIolero Mia3MeHHOTO
¢ona — wWccneoBaHBl  TEOPETHUUECKH. AHAINW3  OCHOBHBIX  MEXKYACTHUHBIX
B3aMMO/ICHCTBUH B M30TPOMHON TiazMe MOKa3bIBAeT, YTO MOTEHIMAN B3auUMOJIeHCTBHE
KauecTBEHHO TOXOXKe Ha B3aUMOJIEHCTBUE MEXKAY aroMaMM OOBIUHBIX Ta30B, T.€.,
OTTANKMBAIOIINHM HA MaNbIX PACCTOSIHUAX U MPUTATUBAIOIINN HA OOJBIIUX PACCTOSHUSIX.
[ IpuuuHoili janbHOAEHCTBYIOMIETO MPUTSIKEHUS SABASIETCS “cuna MOHHOTO 3aTeMHEHUS ",
CylIiecTBOBaHUE KOTOpO# Obino mpejackazaHo paHee MrHatorbiM u llpIToBHUeM. ITa
cujia mpeacTaBisieT co00l CUNy MOHHOTO YBJI€UeHHUs! B MOTOKE MOHOB HAIMpPaBIeHHOM Ha
MOBEPXHOCThL MPOOHON YacTHIIBI U JEHCTBYET HA COCETHME C HEW YacTHIIbI.

KauecTBeHHast €X0XKecTh BO B3aMMOJACHCTBHSAX MO CPaBHEHWIO C OOBIYHBIMU Ta3aMH
yKa3blBaeT Ha TO, YTO B KOMIUIEKCHOW mnia3me cieiayer oxuaarh (a3zoBbiX MEepexoioB
THMA )KUJKOCTb — a3, a TAK)KE J10JI’KHA CYLLECTBOBAaTh U KpuThueckas Touka. CyliecTser,
0JIHAKO, CYIIIECTBEHHOE pa3iiune. XapakTepucTUKK rnoTeHumana (BelMurmHa noteHumaa
B MUHMMYME W TOJIOKEHHE ITOr0 MUHUMYMA) B KOMIUIEKCHOM ria3me He (PUKCHPOBAHBI,
a 3aBucsAT OT wuejoro Habopa napameTpoB cucrembl. Bonpoc, crienosaresnbHo,
3aK/IlI04aeTcsi B TOM, MOXET JIM KPUTHMUECKas TOuKa BO3HWUKATh JUIsi peaibHbIX
napameTpoB rJja3msl, T.e., SBISETCS JIM OHA HAOJI0AaeMbIM SIBIIEHUEM?

B JaHHOM J10KJ1aA€ MNpeACTaBJICHbl PE3yjbTaTbl OLUCHOK MCKYACTUYUHOIO MNOTCHLHWAA
B3aHMOﬂCﬁCTBHﬂ, MCTOJIb3YIOLHE HEJaBHUH nporpecc B TNOHHUMAHWUKU OCHOBHBIX
NpoCceCCOB B NblIIEBOW rmiasme, B 0co0eHHOCTH KacarolMiics Cuabl MIOHHOTO YBJICUCHWA
1 rnpouecca 3apdaiku HacTul B H3OTpOl’lHOﬁ njiasme. OTH OLEHKH, B COUCTAHHUHU C
METOJAOM OUCHKHU KPUTUUCCKUX NapaMeTpoB, MO3BOJAIOT CAC/IATh Ba)KHbIN BbIBOJ, O TOM,
UYTO KpUTHUYECKAsA TOUKa MOXKET CyHWECTBOBATL [Jid NapaMeTpoB I1J1a3Mbl pPE€ajlbHO
JAOCTUIKUMbBIX B DKCIICPUMECHTAX. OCHOBHBIMH Tp€6OBaHl/]HMl/l ABJAKOTCA MaJlbIi€C JaBJICHUA
W crnabocTh BHENTHETO YACpKaHuA, KOTOPbBIM MOXHO YJAOBJICTBOPUTL B YCIOBHAX
MUKpPOTpaBUTALlUN. ITOT peE3YJbTaT MOXKET CTUMYJIHUPOBATE HOBOC HAIPaBJICHHUC
HCCHGHOB&HHVI — KHMHETHUYCCKHUE NCCIICAOBaAHUA BOTH3UN KpHTI/IQCCKOﬁ TOYKH.
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The occurrence of liquid-vapor phase transition possible existence of a critical point
in complex plasmas -- systems that consist of @thngicrograins in a neutralizing
plasma background -- is investigated theoreticallp. analysis of basic grain-grain
interactions in an isotropic plasma shows thatitheraction potential is qualitatively
similar to that in conventional gases, i.e., itepulsive at short distances and attractive
for larger distances. The origin of the long-ramggeaction is the “ion shadowing force”
predicted earlier by Ignatov and Tsytovich. Thiscébasically represents the ion drag
force in the ion flow directed to the surface ajigen grain and acts on the neighboring
grains.

The qualitative similarities in the interaction coaned to conventional gases indicate that
complex plasmas can exhibit a liquid-vapor phasssition and the critical point exists.
There is however an important difference: The ottarsstics of the potential (i.e., the
depth of the potential well and the distance atctviminimum in the potential occurs) are
not fixed, but depend on a variety of system patarse The question is, therefore,
whether the critical point can occur for realistlasma parameters, i.e., whether it is
observable?

In the talk we report the estimates of the gramirgrinteraction potential, which are

based on recent progresses in the understanfibas@ processes in complex plasmas,
especially the ion drag force, and grain chargingcgss in isotropic plasmas. These
estimates, combined with the accurate procedusstimate critical parameters, lead us
to an important conclusion that critical point shibexist in complex plasmas under

conditions attainable by experiments. The mainirequents are low discharge pressures
and weak confinement, which can be met in compléasmas under weightless

conditions. This finding can stimulate a new dii@ttof research — kinetic investigations

near the critical point.



