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solitary waves with arbitrary colliding angle ¢ in an
omponent e-p-i plasma has been investigated. By using
<) perturbation method, we obtain the KdV equations and
on of two solitary waves in this three-component plasma.
the ratio of Fermi positron temperature to Fermi electron
number density to Fermi electron number density s, and
ni electron temperature p on the phase shifts are studied.
ficantly influence the phase shifts of the solitons. © 201/
3/1.3582089]
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films with high and supe:
Ims= were prepared by spin coated Si0, sol and TiO, ol inchuding polyerhylens
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perturbation technique.

In the present work. we present the low frequency elec-
trostatic (ion-acoustic) wave picture of ultracold quantum
magnetospheric plasma comprised of three species: elec-
trons, positrons, and ions. Quantum acoustic solitons in
unmagnetized. electron-ion, and dusty plasmas have been
predicted by Hass er al* and Ali and Shukla,? respectively,

without LV

o ghass and at 550°C. factors that affect the

mirtance igated in desalls by observing thetr
SN Thedr widtier Contact angles (WEAL), spreading rame amd TPansETARCeS
he as-prepared T60.,510; bi-layer film showed superhydrophilicity without LV
G 2000 was added In TIO, w0l AL The same 1ime, [t MAaxiTum FansmErance was
aling tme was only about 016 & Mone importantly, the resuliant film had an
serhydrophilic property.

© 2010 Elsevier BV. All rights resened.

in their work they have derived the Korteweg-de Vries
(KdV) equations by employing the well-known reductive

In this paper, we study the ion-acoustic solitary wave

" T Gilms under
visible light irrackiation [ 13].
Another alternative way 1o change the wetting propersy of Tith,

F; = collision in an
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study the
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‘opagating
Id in a ho-
1 by Mah-
were also
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resence of

r the two-
ade in the

4 systen. Il. BASIC SET OF EQUATIONS
n-acoustic

plasmas as well as in plasma applications.

t al® by ‘We assume that the plasma particles in a three-dimen-
:1 for one-  sional Fermi gas at zero temperature and, therefore, the pres-

ormulated  sure law can be writen as:®
i for plas-
sercoming V2 s
P =35,2m"
0

sider the case in which the electrons and positrons are iner-
tialess by assuming that phase velocity of the wave is less
than the Fermi velocities of electrons and positrons, and
greater than ion Fermi velocity. In Secs. II and 111 we employ
an extended Poincaré-Lighthill-Kuo (PLK) perturbation®” 2
method to derive the KdV equation and phase shift from the
original basic equations. Section IV is devoted to the discus-
sion of the important results. We expect that the present
investigation will provide insight into the understanding of
the collective phenomenon re to ion-acoustic solitary
wave collisions, which are of vital importance in laboratory

© 2011 American Institute of Physics
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films is acl their surface morphology. According to CGubré and
Wenzels studies | 14-17], surface roughness will make the surfaces
of a hydrophilic material more wettable. For highly porous films.
the surface roughness factor becomes very larger. 5o it is possible
to achieve supertiydrophilicity by infroducing pores into hwvdro-
philic films. At preseat, many methods have besa used to bricate
the porous films, such as lemtosecond laser irradiation [18L
plasma-enhanced chemical vapor deposition (PECVE] [19], gold-
asisted electrochemical etching |20, electrochemical anodization
121), and {LBL} 122). these
methods usually reguire specialized equipment and complicated
processing. which limil [heir widespread utilization. There is a
simpler. cheaper and more n

porous films, which is primarily based on sol-gel method. Using a
mixture of sol and polymer as precursor solution, and then the
porous fms can be oblained through spin coating and annealing
pracess (231,

For praciical applications of supethydrophilic Titk, films. bigh
transovltance is critically (mporant. However, TiO; has a large
refracTive index and can rellect 3 large portion of incident Tight. It was
reported that the can be by a
£i0; layer between the substrate and the TiO, film [24,25). Hence, in
this work. the SE0. sol and a mixture of PEG 2000 and Tid; sol were
selected as the precursor solution, Porous TiDx5i0s bi-layer Glms
were obtained thiough & spin coating and subsequent annealing
methiod. Their i and icity under visible

light were studied in detail.
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