.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

KRBk R R A S B RS R 1 ST

A bt MR WaqasAHMAD F & ke

Ultrafast heat transfer dynamics induced by femtosecond laser pulse in fused silica
YU Fangrui, DU Guangqging, Wagas AHMAD, LU Yu, YANG Qing, CHEN Feng

FIIAL:

RITHL, BT IR, WaqasAHMAD, &5, "CRMNEOGIK o /R FH S A o2 il AL 4B 124 0F5R 1. B FH D624, 2024, 45(3): 529-536. DOIL: 10.5768/JA0202445.0310006
YU Fangrui, DU Guangqing, Waqas AHMAD, et al. Ulirafast heat transfer dynamics induced by femtosecond laser pulse in fused silica[J]. Journal of Applied Optics, 2024,

45(3): 529-536. DOI: 10.5768/JA0202445.0310006

TELR R BE View online: https://doi.org/10.5768/JA0202445.0310006

T RO HA S R

Articles you may be interested in

B SR BOGR IR S BN B BORBTIE

Research on time domain parameters measurement of single pulse femtosecond laser

R 2020, 41(4): 690-696  https://doi.org/10.5768/JA0202041.0407001

BB A A YR T SR B ARG R

Effect of static/dynamic etching on surface quality andlaser—induced damage of fused silica

I Y622, 2017, 38(5): 837843 https://doi.org/10.5768/JA0201738.0507003

IRk AU &R Z R M R BRI BT BT ST

Transient measurement on electric explosion of metal wire by nanosecond pulsed laser

NI, 2019, 40(6): 1109-1114  https://doi.org/10.5768/JA0201940.0603005

REBOCIK M BE K BT AR A

Research on femto—second laser pulse width and pulse waveform measurement technology

NI 2019, 40(2): 291-299  https://doi.org/10.5768/JA0201940.0203003

ARRBFZE R BOLE RS
Ulira—fast terahertz time domain spectroscopy system

I G2, 2019, 40(2): 229-232  https://doi.org/10.5768/JA0201940.0201008

AHE BB BOR R R R kP 74

Generation of high—energy pulses in dispersion—-managed Tm—doped fiber laser

R . 2019, 40(4): 551-556  https://doi.org/10.5768/JA0201940.0401004

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0310006
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0407001
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0507003
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0603005
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0203003
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0201008
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0401004

55 45 % 55 3 ) B Ot % Vol. 45 No. 3
2024 4 5 H Journal of Applied Optics May 2024

X E 455 :1002-2082 (2024) 03-0529-08

RD MO K s TR 7 95 1 A 43 1 2

B, AT R, Waqas AHMAD, & F'. % #H°, % &'
(1. PR PRl TR PEL Al KA &S R A TR R EAELRE A E B FHARESTLRE,
BEPE VE 4 710049; 2. VG 223230 Ko7 AN AR R 24 5 5 R 27 Be, BEVE V4 710049)

B . RABELEABEARTEE BIHEMESROFE, K ELEESYRER AN EHIER
HRK R R L EZHERABZHE I TP AE TN AW w. LT AT
BARYTEE ERERGBELE B ARLETFH LRGBS N FEA, BEHARBZER
KERT KB LERAERA LG EOBRATEEAETFH LTS EFTBENNTREAL F3 T
FEEFHESEST, & F4800 10 E LM Z %A RTE A LR MR E, - FHRF
FTHALTFTHRGF KA L FHESRMNTANE, Fxr ERERIZHTT oM 8T,
R KB BEA B B AR RAE G WIB AR

o [E 5 25 TN249 XEKFRERE: A DOI: 10.5768/JA0202445.0310006

Ultrafast heat transfer dynamics induced by femtosecond laser pulse in fused silica

YU Fangrui', DU Guangging', Waqas AHMAD', LU Yu', YANG Qing’, CHEN Feng'
(1. Shaanxi Key Laboratory of Photonics Technology for Information, State Key Laboratory for Manufacturing System
Engineering, School of Electronic Science and Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

2. School of Instrument Science and Technology, Xi'an Jiaotong University, Xi'an 710049, China)
Abstract: Femtosecond laser interacts with material shows nonlinear absorption and low thermal diffusion due
to the ultrashort pulse width and ultrahigh peak power, which makes it important in the manufacturing of high-
precision micro-nano devices. An ultrafast dynamic model for transient photoionization and non-equilibrium
heat transfer of femtosecond laser pulses interacting with fused silica was established. By numerical solution,
the spatio-temporal evolution of carrier density and non-equilibrium electron and phonon temperature of fused
silica excited under femtosecond laser single pulse was obtained, and the nearly linear regulation law of
electron-phonon coupling time with laser energy density and pulse width under non-equilibrium conditions
was obtained. The variation laws of transient electron thermal conductivity, thermal capacity and electron-
phonon coupling coefficient were further investigated in details. And the above simulation results were
analyzed and discussed.

Key words: femtosecond laser pulse; transient photoionization; ultrafast heat transfer; two-temperature model
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