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ÅScience Goals of PK-3 Plus

ÅPK-3 Plus experimental setup

ÅResults:

ǓElectrorheological plasmas ïstring fluid 
formation

ǓTwo phase flow ïlane formation

Ǔ3D phase transition crystal ïliquid

ÅConclusion



PK-3 Plus Science Goals
ÅOrdered structures in 3D complex plasma in a weak 

electric field

ÅCrystal-liquid-gas phase transitions in 3D isotropic 

complex plasma system

ÅStructural phase transitions in 3D complex plasma under 

external actions

ÅLinear and nonlinear waves in 3D complex plasma 

including shock waves, instabilities

ÅTransport of microparticles

ÅBoundaries in complex plasmas

ÅDecharging



The Plasma Chamber
ÅHigh homogeneity of plasma 

parameters due to electrodes 
design

ÅPerfect observation conditions due 
to glass walls

ÅHigh homogeneity of temperature 
due to construction design

2D

3D

Å13.56 Mhz RF power driven large disk 

electrodes

ÅWide ground rings around the electrodes

ÅGuard rings hold 3 dispensers each

ÅThe dispensers provide  14.91; 9.19; 6.81; 

3.42; 2.55 mm melamine formaldehyde and 

1.55 mm silica mono disperse particles



PK-3 Plus hardware
Åturbomolecular pump inside the 

container provides HV conditions in the 

10-6 mbar range

Åcontinuous gas flowfor stable high 

purity gas conditions

Åpressure controlïbaratron, piezo, 

pirani

Å2 gas reservoirsfilled with Ar and Ne

ÅRF controlïvoltage, current (measured 

on electrodes)

Åfunction generator 0 ï255 Hz, -55V ï

+55  drives electrodes independently 

with sinusoidal, square, triangle etc. 

shapes

Å4 progressive scan cameras(up to 50 Hz frame rate)

Åhorizontal translation stage

Åvertical translation stage

Ådigital storageof 4 analogue video signals on hard disks



Laboratory Onboard 

Accommodation

Åexperiment hardwareenveloped in 

safety housing and connected to 

outside prevacuum port at transfer 

compartment

Åtelescience unitincludes ruggedized 

laptop and 4 digital video recorders

ÅLCD video monitor allows control by 

operator
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