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11. Toém tat cac két qua méi cia ludn an:

- Luédn 4n da nghién ctu cac h¢ nano vang va nano vang hop kim c6 pha tap phi
kim thé hién cac dic tinh vat Iy méi chua xuat hién trong cic nghién ctu trudc ddy. Cu
thé, vé hé carbid vang Au-C dang khéi va dang dam nano luan an da chi ra rang ciu trac
tuan hoan dang khdi tdi wu ton tai trong nhom khong gian F-43m va ddm bén vimng
AugC; c6 dd bén nhiét dong tdt, thé hién tinh kim loai va phi tr. Trong khi d6, cac mang
mong Au duoc cdy ion H ¢6 cau trac on dinh, phan hdi quang hoc tét, dinh hap thu cuc
dai c6 xu hudng dich vé phia nang lugong thép theo néng do H duoc céy. bac biét 1a do
dan ctia hé ting 1én sau khi cdy ion.

- Hé mang mong AuFe; duoc ché tao bang phuong phap bdc bay nhiét trong chan
khong, sau d6 duge cdy ion C bang phuong phap ban pha ngudn ion ning trén may gia
tdc Pelletron 1,7MV tai Khoa Vat ly, truong Pai hoc Khoa hoc Ty nhién, PHQGH, c6
cau tric fec khong ddi nhu ciia Au nguyén chat. Viéc cdy ion C khong anh huéng nhiéu
dén cAu truc, tuy nhién su thay ddi cac thong sb vat Iy khac 1a kha rd rét. Dién tré cua
mAau cdy nho hon so véi ban dau khoang 4%. Hé thé hién tinh sat tir rd trong tt ca céac
mau. Viéc cdy ion C da lam ting tinh tir cimg cta vat lidu. Pho hap thu clia hé mau van
thé hién dic trung hép thu ctia mang mong Au va cong huéng Plasmon van duoc duy tri,
tuy nhién bi nhidu loan boi cic nguyén tir Fe nén dinh hap thu bi giam cudng do va nhoe
rong ra.

- Luan an ciing trinh bay cic két qua nghién ctru ing dung cac anten plasmon
trong xac dinh anh huong cua plasmon 1én dic trung phan hdi cua cac anten plasmon.



Céc anten si€u cao tan dugc ché tao tir cdc mang méng Au véi do day khéc nhau co dai

tan hoat dong trong ving GHz. Pic trung phan hoi ciia nhitng anten ndy phu thudc vao

dé day mang mong, do dan dién cua mang, va cau truc nano trén bé mat cua anten. Tuy

nhién, sy thay ddi cua hé s6 phan hoi la 2 - 5%.

12. Kha nang tng dung trong thuc tién: Anten siéu cao tan

13. Nhirng huéng nghién ctru tiép theo:

- Nghién ctru ché tao mot s6 mau anten vdi cau truc va kich thudc khac nhau dé

t6i wu héa kha ning thu phat & tan s6 GHz.

- Phu vat li¢u nano vang véi céc kich thude khac nhau (tir vai nanomet dén vai

trdm nano met) va so sdnh kha nang thu phat ctia cac antenna do.
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11. Summary of the new findings of the thesis:

- Thesis presents the new findings on nano gold clusters, bulk gold carbides and
nano gold alloys, undoped and doped with non-metals that exhibit new physical
properties not previously observed. In particular, the bulk gold carbide of form Au-C has
to be crystallized optimally in the F-43m symmetry group and the nano cluster of form
AugC; showed to possess high thermal stability according to the temperature while still
expressing the paramagnetic metallic character. On the other hands, the H-doped gold
thin films showed a well defined microscopic structure, good optical response with
maximum optical absorption shifted to longer wave-length, especially, the electrical
conductivity increases according to the H concentration.

- The thin films AuFe; fabricated by mean of vacuum evaporation and
consequently C-implanted by heavy-ion implantation on linear accelerator Pelletron
1.7MV located at the Faculty of Physics, VNU-Hanoi University of Science, possess a
well defined cubic fce structure as of the pure gold Au. The C-implantation did not affect
the changing of structure but influence many important physical quantities. The electrical
resistivity changes about 4% on doped samples. The films express a clear ferromagnetism
and increased hard magnetic property. The absorption spectra still show the
characteristics of the ones from the pure Au with preserving surface plasmon.

- The thesis also presents the new results on application of surface plasmon in

increasing the response of the microwave antennas. The GHz antennas were fabricated
from the gold thin films with different thicknesses showed the variation of S1 response of



about 2 - 5% according to the presence of visible light. The characteristic responses of

the antennas depend on thickness of films, surface modification and structure.

12. Practical applicability, if any: Microwave antenna

13. Further research directions, if any:

- Fabrication antennas having different structures and sizes to optimize the

playback at GHz frequencies.

- Coverring gold nano materials in different sizes (from several nanometers to

hundreds nanometers) on surface of the antennas and compare the performance of the

antenna transceivers.
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