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9:00-9:15 | Pén tiép dai biéu va diing ky

9:15-9:45

Development of a dual-
wavelength ultraviolet Ce:LiCAF
laser using an external Littrow-
resonator configuration

TS. Nguyén Vin Diép

In this work, we present experimental
investigations of a dual-wavelength ultraviolet
Ce:LiCAF laser. A Brewster-cut Ce:LiCAF
crystal with dimensions of 10 x 20 x 5 mm? was
pumped by the fourth harmonic (266 nm) of a
Lotus Nd:YAG laser operating at a repetition rate
of 10 Hz and a pulse duration of 7 ns. The
internal Fabry—Perot resonator consisted of two
planar mirrors with reflectivities of 24% and|
90%, respectively, and a cavity length of 5 cm. A
diffraction grating with 2400 lines/mm, in
combination with the output coupler of the
Fabry—Perot resonator, formed an external
Littrow-configured resonator with a length of 8
cm. Dual-wavelength laser emission was
obtained, with one wavelength fixed at 288.5 nm
and the other tunable from 285 to 294 nm. The
output power reached 7 mW, corresponding to an
optical conversion efficiency of approximately
~15%. These findings highlight the potential of]
dual-wavelength ultraviolet lasers for
environmental applications, particularly in
LIDAR-based atmospheric sensing.

9:45-10:15

Nghién ciru, phat trién laser cong

sut cao st dung ciu hinh khuéch

dai MOPA dinh huéng img dung
trong nghién ctru mai trudng

TS. Phung Viét Tiép

Laser c6 nhiéu (mg dung rong rai khong chi trong
nghién ctru khoa hoc, y hoc, quan sy ma con ca
trong doi song. Cac nguon laser phat xung cong
suat cao duogc yéu cau rat 1on trong nhidu ung
dung va nghién ctru cua céc linh vuc khoa hoc vat
1y, khoa hoc vat li¢u, y-sinh hoc, méi truong...
thong qua cac phuong phap va thiét bi quang phd
laser hién dai dugc phat trién.

Mot trong nhimg phuong phap dé khuéch dai
laser hiéu qua 13 st dung cdu hinh khuéch dai
MOPA (Master Oscillator Power Amplifier), hién|




van duoc nhiéu nha khoa hoc quan tim va phat
trién. Vi viée st dung ciu hinh khuéch dai
MOPA, ngoai kha ning khuéch dai vé mit cong
suat thi cac dic trung ctia xung laser sau khuéch
dai vén dugc gilt nguyén so vdo1 xung laser tin|
hiéu tién khuéch dai. Trong bio cdo nay, ching
t61 trinh bay két qua nghién ciru phat trién hé
khuéch dai laser cong suat 1on sir dung tinh thé
Nd:YVO, dua trén cdu hinh MOPA. Hé khuéch
dai laser vo1 hai tﬁng khuéch dai, dugc bom b?mg
laser diode v&i cong suat 16n (50 W) tai budc
song 808 nm. V&i cdu hinh khuéch dai nay, cong
suét Xung sau khuéch dai dat duoc ¢ MW, do
rong xung la 8 ns tai tan sb 1ap lai 1a 5 kHz. Chat
luong chum M? xdp xi 1,38 va d6 6n dinh cong
suét dat 5 % tai cong suat cuc dai.

Su phat trién thanh cong hé khuéch dai laser cong
suat 160n MOPA mé ra hudng phat trién cac hé
laser xung ns cong suit 16n dap Gmg rong trong
cac nganh k¥ thuat cong nghiép, ché tao vat liéy
va nghién ctru moi truong.

10:15-10:45

Low-Repetition-Rate Picosecond
532 nm Laser Using Hybrid
SESAM-AOM Mode-Locking
and Intracavity SHG with KDP

ThS. Nguyén Xuin Tu

We present the development and characterization
of a low-repetition-rate picosecond green laser
system based on a hybrid cavity mode-locking
approach. The laser employs a Nd:YVOas crystal
as the gain medium, pumped by an 808 nm laser
diode. Mode-locking is achieved through the
combination of a semiconductor saturable
absorber mirror (SESAM) and an acousto-optic
modulator (AOM), enabling stable generation of|
ultrashort pulses at a reduced repetition rate.
Intracavity second-harmonic generation (SHQG) is
realized using a KDP crystal, efficiently
converting the fundamental 1064 nm radiation to
532 nm.

The optimized system delivers pulses with a
duration of 10 ps at a repetition rate of 1 MHz,
corresponding to a pulse energy of 2 pJ and a
peak power of approximately 200 kW. The output]
beam exhibits a TEMoo spatial mode with a beam|
quality factor of M? = 1.1, indicating excellent
spatial coherence. The hybrid SESAM-AOM
mode-locking scheme allows for high pulse
energy at low repetition rates, which is
advantageous for applications where high peak
power is required while maintaining good beam
quality.

Optical tweezers, pioneered by Arthur Ashkin
and recognized with the 2018 Nobel Prize in
Physics, have revolutionized the study of]




10:45-11:15

Hudng phit trién kim quang hoc
— Optical tweezers tai [OP

TS. Vii Dwong

microscopic particles through the precise use of|
radiation pressure and light trapping. Since their|
first demonstrations in the 1970s and 1980s,
optical tweezers have become a powerful tool in
single-molecule biophysics, enabling direct
manipulation of biological objects such as
proteins, viruses, bacteria, DNA, and molecular
motors. Their advantages lie in the ability to
investigate molecular dynamics with piconewton-
scale forces and high spatial resolution, while
challenges remain in technical complexity and
high cost. The field has expanded with the
development of advanced laser technologies,
nanophotonic materials, and new trapping
methods, opening opportunities for nanoscale
manipulation and biomedical applications. This
presentation reviews the historical milestones,
scientific contributions, and future directions of|
optical tweezers, with an outlook on potential
development in Vietnam.

11:15-11:45

Research and development of
ultrawide-band ultraviolet laser
using Ce:LiCAF crystal

NCS. Lé Minh Quan

We present both simulated and experimental
investigations of an ultrawide-band ultraviolet
(UV) solid-state laser system based on a trivalent
cerium ion-doped lithium calcium aluminum
fluoride (Ce:LiCAF) crystal. The system is
pumped using the fourth harmonic (266 nm) of 4|
Nd:YAG laser operating at a 10 Hz repetition rate
with a pulse duration of 7 ns. The results
demonstrate that direct amplification of
Ce:LiCAF fluorescence enables broadband laser]
emission covering the spectral range from 275 nm
to 330 nm. Moreover, spectral narrowing effects
observed during amplification are successfully
predicted using the chromatic Frantz-Nodvik]
model. These findings highlight the potential of|
ultrawide-band UV lasers for applications in|
environmental monitoring and research.

11:45-12:00
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