[ Downloaded from opsi.ir on 2025-07-16 ]

nics g,
ot o
<) %,

|

i s, (U Ol Saisisd Gald 5 (st (LS et 9 Ssisd 5 Sl RS Geage 5 Sy S

§ 2 ® . " “w 1@ & o O

S z%% LJ"’)"\A Candyd oKl g % §
“% \WWAD Oo2V F- Y SIS

23 [ranian Conference on Optics and Photonics and 9 Conference on Photonics Engineering and Technology u;‘{_—,;fé},

Tarbiat Modares University, Tehran, Iran Tarbiat Modares

University

January 31- February 2, 2017

ZoJsb 90 il b oguiles (o Liul 55 S slgy HLid, 3ILT 5 55w
A.;s Wﬁ; Lé) M}S\Jr cGQDU )QLQ). M\

Seodl 0y oodlool ol olEisls - cwiige (23 0aSLEINS — 5 09,5 0

&5 OYolae goue Jo ol y .ol ouls &1yl (g0 9b 90 Gl b (o9l (65 LanT )30 S 3IUT 5 (5w e Wlliio cp yo — ouuSz
Nigad o0 Ao y3) (2955 (saasiv g Sl (xgosb 99 sogiilsS 5 LiuT HLiSlu 10 lagygigh 5 Lol Solys (oxlaws Jlo
250 85w oo Lt Jolo gl il oo o ygmm¥ g gl 9 1535 CIlo 53 55 (Sualiad 5lidy Jobs (5 jlwaned ol 3 Juolo s
AL I a3 30,5 o0 oudline (! p ogMle bl oo STgls' J515 53 (39593 yae Job 31 Sl (o2 905k 99 53 g g0 Gy 9 o
4 G (65 &0 o0 g goho Geawly 51 15l 51 aiuwd ol ¢ 09198 (6 LT 6Ly 3 0 (y5igd- 09 Il (5,158 39,0 STy (3092

A 510595 ) pgunyo (55 GBSO

135 el Gl «mgedsb 59 (il o SYoles o sogiilsS (5Ll ) —osly S

Dynamic Response Analysis of a Quantum Cascade Laser with Dual-
Wavelength Radiation

!Mohammad Bahador Najafi, 2Dr Hossein Reza Yousefvand

L. 2 Faculty of Engineering, Department of Electrical Engineering, Islamic Azad University, Islamshahr branch, Tehran.

Abstract- In this paper, modeling and analysis of a quantum cascade laser (QCL) in the case of dual-wavelength radiation is
discussed. Based on the numerical solution of four-level carrier scattering rate equations, the dynamics of carriers and photons in a
dual-wavelength QC structure are analyzed and output characteristics are calculated. The results of the simulation includes laser
dynamic’s behavior in the transient regime and its modulation response. The results of simulation show that the turn-on time delay
and modulation response of the dual wavelength laser is affected by lifetime of the photons in the cavity. In addition it can be seen
that due to the dominance of the electron-phonon intersubband scattering in QCLs, the modulation response of this device is faster
than modulation response of conventional diode lasers.

Keywords: Quantum Cascade Lasers, Rate equation, Dual wavelength radiation, Dynamic response.
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