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In the present study we have investigated the fabrication of metal nanoparticles (NPs)
using Laser Ablation (LA) technique and measured the thermal and non-linear optical
properties of nanofluids. A big challenge in the synthesis of NPs is particle
agglomeration. This tendency can be inhibited by stabilization of NPs with chemical
species and therefore, much effort has been undertaken to use different materials as
colloidal stabilizers. We performed LA to metal plate in chitosan solution, starch
aqueous solutions and various vegetable oils to prepare metal NPs. It was revealed that
the generation as well as the stability of NPs was increased in comparison with LA in
water. The results suggested that the increased NPs generation is attributable to

increased secondary etching efficiency by the solvent confined plasma toward the



plate. On the other hand, the size decrease of the NPs was remarkable. The effects of

ablation time and frequency in some cases were also studied.

NPs appear to be ideally suited for applications in targeted thermal effects in medical
therapies and photothermally activated drug delivery; all depend critically on the
thermal transport between the NPs and the surrounding liquid. In this second part of
work, thermal lens spectroscopy was used to determine the thermal diffusivity of
Copper and Silver NPs in polyvinyl pyrrolidone prepared by gamma radiation method
and thermal diffusivity of clay containing Silver NPs prepared by UV-irradiation and
chemical reduction methods. The effect of size and concentration of NPs on thermal
diffusivity of nanofluid was also studied. The obtained results showed that the thermal

diffusivity of nanofluids increases with the increase of metal NPs concentration.

We studied the effect of nanoparticle size on thermal diffusivity of silver nanofluid
containing silver nanoparticles in polyvinylpyrrolidone. The obtained result showed a
decrease of the thermal diffusivity of nanofluid with the decrease of particle size. We
attributed this decrement in thermal diffusivity to phonon scattering at interface of
particles-liquid and poor contact between the nanoparticles and surrounded liquid. The
thermal diffusivity of fluids containing Cu-NPs was measured by pulsed laser thermal
lens technique. The obtained results showed that the rapid electron-phonon scattering
of NPs causes the thermal diffusivity of the solutions increases with the increase of Cu-

NPs density.



Materials with high non-linear refractive index are always of huge interests for their
potential applications on many non-linear optical devices. Composite systems
containing metal NPs such as Silver, Gold, and Copper also have high non-linear
refractive index because of metal NPs unique ability to support surface plasmon
resonance at visible wavelengths. In this study the investigation of non-linear optical
properties of media such as clay, palm oil, monoolein, starch, and polyvinyl pyrrolidone
containing metal NPs is presented. The obvious spatial self-phase modulation and the
influence of thermal-induced negative lens are observed when a beam propagates
through these solutions, indicating promising applications such as optical limiting and
beam flattening. The obtained results showed that the addition of NPs inside the fluids
can induce strong non-linear optical properties due to the presence of surface plasmon
peak in visible region. The nonlinear optical properties of prepared Ag-NPs in
Monoolein and Palam oil have been studied using Z-scan, and spatial self phase
modulation techniques. The samples displayed nonlinear optical properties which

strongly depend on volume fraction of particles into the Monoolein solutions.
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Dalam kajian ini, kami menyelidiki fabrikasi zarah-nano (NPs) logam menggunakan
teknik Ablasi Laser (LA) dan mengukur ciri-ciri terma dan ketak-linearan optik nano-
bendalir. Cabaran besar dalam mensintesis NPs adalah agglomerasi zarah.
Kecenderongan ini boleh dihalang melalui penstabilan NPs oleh spesis kimia dan oleh
itu, banyak usaha telah dilakukan untuk mengguna bahan-bahan berbeza sebagai
penstabil koloid. Kami telah melakukan LA keatas plat logam didalam larutan
chitosan, larutan gelemair kanji dan pelbagai minyak sayuran untuk menyediakan NPs
logam. Ujikaji membuktikan bahawa penghasilan begitu juga kestabilan NPs
meningkat berbanding dengan LA di dalam air. Keputusan ujikaji mencadangkan

bahawa peningkatan penjanaan NPs adalah disumbang oleh peningkatan kecekapan
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punaran sekunder oleh pelarut mengandung plasma kearah plat. Selain itu,
pengurangan saiz NPS adalah mengujakan. Kesan daripada masa dan frekuensi ablasi

dalam beberapa kes juga telah dikaji.

NPs kelihatan sangat sesuai untuk aplikasi dalam kesan-kesan terma tertarget dalam
terapi medikal dan penghantaran ubatan teraktif secara fototerma; kesemuanya
bergantung secara kritikal diatas pengangkutan terma diantara NPs dan cecair
persekitaran. Dalam bahagian kedua kajian, spektroskopi kanta terma telah digunakan
untuk menentukan keresapan terma NPs Kuprum dan Perak dalam polivinil pyrrolidon
yang disediakan secara kaedah radiasi gamma dan keresapan terma tanah liat
mengandungi NPs Perak yang disediakan secara kaedah-kaedah sinaran-UV dan
reduksi kimia. Kesan terhadap saiz dan kepekatan NPs keatas keresapan terma ke atas
bendalir-nano juga dikaji. Keputusan diperolehi menunjukkan bahawa keresapan terma

bendalir-nano meningkat dengan pertambahan kepekatan NPs logam.

Kami menyelidiki kesan saiz zarah-nano keatas keresapan terma bendalir-nano perak
mengandungi nano-zarah perak dalam polyvinylpyrrolidone. Hasil diperolehi
menunjukkan penurunan keresapan terma nano-bendalir dengan penurunan saiz zarah.
Kami sabitkan penurunan keresapan terma ini oleh penyerakan fonon pada antaramuka
zarah-cecair dan sentuhan lemah diantara nano-zarah dan bendalir sekeliling.
Keresapan terma bendalir mengandungi Cu-NPs telah diukur dengan teknik kanta

terma laser denyut.Hasil menunjukkan bahawa serakan elektron-fonon cepat dari NPs
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menyebabkan keresapan terma larutan bertambah dengan pertambahan ketumpatan Cu-

NPs.

Bahan-bahan yang berindeks biasan tak-linear tinggi adalah sentiasa amat diminati
disebabkan oleh keupayaan aplikasi mereka pada kebanyakan peranti optik tak-linear.
Sistem-sistem komposit mengandungi NPs logam seperti Perak, Emas, dan Kupram
juga selalunya mempunyai indeks biasan tak-linear yang tinggi kerana kebolehan unik
NPs logam untuk menyokong resonan plasmon permukaan pada panjang gelombang
boleh-nampak. Ini seterusnya boleh memberi pertambahan pada penambahbaikan
raksaksa keatas respon optik tak-linear dalam medium. Dalam kajian ini, penyelidikan
ciri-ciri optik tak-linear medium seperti tanah liat, minyak kelapa sawit, larutan kanji
dan polivinil pyrrolidon mengandungi NPs logam dibentangkan. Modulasi fasa-sendiri
ruang dan pengaruh kanta negatif teraruh-terma adalah diperhatikan apabila alur
merambat melalui larutan-larutan ini, menandakan peluang-cerah kepada aplikasi
seperti penghadan optik dan perataan alur. Keputusan diperolehi menunjukkan bahawa
penambahan NPs didalam bendalir boleh mengaruh secara kuat ciri-ciri optik tak-linear
disebabkan oleh kehadiran puncak plasmon permukaan dalam renj boleh-nampak. Ciri-
ciri optik tak-linear dari Ag-NPs tersedia dalam Monoolein dan minyak kelapa sawit
telah dikaji menggunakan teknik-teknik imbasan-z dan modulasi swafasa ruang.
Sampel memaparkan ciri-ciri optik tak-linear yang mana bergantung secara kuat

dengan pecahan isipadu zarah terhadap larutan Monoolein.
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