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SF,Plasma functionalisation of Carbon surfaces 

enerav of onlv 2 eV near electrode cannot orovide a reasonable aareement with the 

Anders J Barlo w, Flinders University Soofh Auslralia, Australia T~IUS, the hypothesis about electron turbulence "collisions seems to be applicable to 
Anthony Birch, Flinders University South Australia, Auslralia 

this kind of gas discharges. it is evident that the panicular mechanism of the electron 
Alec Lleslandes, Flinders UniversltySoufflAuslraIia,AuslmIia 

dispersion of plasma density fluctuations depends on the frequency~and~ampiitude 
Jamie S Ouinton, Flinders University South Auslralia, Australia 

soectrum. and the lurther investiaations of the electron conductivlni in the olasma 
Since Vleir discoven, in ,991 bv Sumio iiiima, carbon nanotubes (CNTs) have been with known turbulence characteristics could elucidate this queston and prembte the 

devices requires however that these materials be easily handled, and their piopeflies 
tailored to suit the application Functionalisation of CNTs enhances salubility, aiters 860 
electrical conductivity and i~eld emiss~on properties, and allows lor further attachment C~mplex plasma afterglow 
of active chemical specles Highly ordered pyrolyiic graphite (HOPG) has aiso proven 
to be a very useful material as it is easy to prepare, gives atomically flat surfaces. 
and is a model substrate for glassy carbon and biosensor supports. Fluorination of 
carbon surfaces has been investigated uslng chemicai species such as F2, HF, and more 
recently using CF, and SF, plasmas. HOPG and CNT surtaces have successfully been 
fluorinated in our laboratory usng radio frequency SF. piasma, and has been shown to 
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be an efficient fiuorinalion technique without sulohu;mntamination. XPS STM. SEM. Dynamic of the dust clusters and dust clouds with different numbers of nanolmicron- 

undertaken, focussing on the influence of plasn~a power, gas pressure, and exposure 
tme on the exient of functionalisation. 
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Stability of horseradish peroxidase on plasma modified ultra 
high molecular weight polyethylene 
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Increasing the binding of proteins$ su?aces on which their biological iunction is retained 
is impomnt for the developmeill of biodevices such as biosensors and diagnostic 
protein arrays. Polymers provide convenient, low cost surfaces for such devices. In this 
oaoer we reooit on the use of oiasma ion immersion imolantaiion Piin to enhance the 

surtace.The retention of ennme activity over a oenod of 5 days with daiiv washina in 
fresh buiier was also signliiantiy enhanced on the plasma tkated surfaces. Similar 
enhancements in functional binding on plasma treated surfaces were seen on surtaces 
stored for up to 4 weeks before testing. 

sLzed particles was studied experimentally in gas discharge plasma afterglow.  sub^ 
micron dust particles are grown by sputtering a polymer material previously deposited 
on the eiectrodes. The eiiect of magnetic iield and temoerature uradient on control 

oriainai one Coexistence of non~charaed or neaativeiv and oositivelv charued arains 

temperature gradient is the key parameter. 
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Dynamics of two particles in a plasma sheath 
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Thk physics of complex plasma systems containing a micro-particle component (dust) 
is a new and quickly emerging area at the frontler of physics and theoreflcal physics, 
olasma ohvsics, solid-state ohvsics, soace ohvsics and astroohvsics. Structures in . ,  . . .  . .  . .  . , 
complex plasma systems,.especiai!y suctl non~extensve structures as dust particle 
ciusters, strings, vortices, and vods, attract paiticular attention since they can be easily 
obtained in experiments and allow theoretical treatment at the most fundamental level. 

The nature ol pafllcle arrangements in systems containing large number of particles 
can be understood by co?sl$$iing simplified systems of just afew (e.9. two particles). 
It is wei known that even an interaction between two dust pai3cles in the complex 
environment of the plasma sheath is highly complicated. The interaction involves both 
a symmetrical Debye-type interaction as well as an asymmetric attractive interactlon 
induced by ion focusing downstream the particles in the presence of ion flow. 
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Electron trans~ort in crossed E and B fields of a closed r':;, ,1111 I I  I ~ j . : o : e o ~ . . ~ . c ~ ~ : ~ r : c ~ r r ~  .:. .z, t . ~  3 c < <  ", 
electron drifl discharge 
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Electron conductivitj across magnetic fieid in the low-density low~temperature plasmas 
is akey processthat determines plasrna parameters n the deviceswith crossed electrical 
and maanetic lields i E ~ 8  devices). such as Hall thrusters and soutterino maanetrons. - 
A class'ia co!sionai mobility riechanism cannot adequately describe the electron 
cllrrents observed in the experiments. At present, the two main phenomenological or 
anomaious mechanisms of the electron conductivity are being widely discussed, namely 
the Bohm conductiviv related to the lluctuations of electric potential P - ll(16'8). 
where 8 is the magnetic field, and so-called near-wall conductivity. 

In this work the eiectron cross-lield conductivity was studied exoerimentallv and 
numericaiiy in E ~ B  discharge with a closed electron drift. To descrbebiasma transport 
in the crossed magnetic and electric fields, we used a hybrid model based on the 
assumotion of the olasma ouasl-neutraitv A comoarison of the measurements and 
calculitions sugges'ts a dominant role of'the Bohmtype mobility in thls type of gas 
discharges. The results obiained show lhal lile classical nlobity showing tho eiectron 

dust alignments which is in aqreement with an recent orediction. We also suaaest that 
continuous changes in particle align men^ are possible not just with a quadratiibotentia~ 
well, but aiso cubic due to particle asymmetry and variation of graln charge with 
eievation n the sheath. The horizontal alignmenl nstability at the critlcal confinement 
provdes a new diagnostic tool for determining the wake parameters. 
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Small-world quantum routers 
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The study of mechanisms to transport quantum information in quantum nmorks 
has recently attracted much attention 180~03, CFGD2, CCD+D3, CDEL04. CDD+O5. 
KS05. Fro61 Particuiar attention has been oaid to develo~ino lransoort schemes 


