[ Downloaded from www.opsi.ir on 2025-11-06 ]

tonics
Q0O S"c,‘

e . C Q 3 o) o
A ansisnsst s s |33
.y

Lige e oKl YA ola (60 YO b YY

Optjc, ~
),
O

N\

0 99l88 bl oy yo (Floj U g (g g Fwly Julod
yo..o. . \
g5 peteodd -l oDl 8151 olKsls o5 swwiigee 00Kl (S 2SIl Lobiwl’

O e a3 oS «FgealS g 5y 00Kl (S xSl sbiwl”

amly 9 8551 Gasle (39 Sentew st OlFT Clusal b pwlg— )Ku 09 ph WYl H5lwdes Jo b dllie (pl )0 - oSy
Saoliyd o gxbaw —90 ¢ 55 SYolro (GoUI (wluolyr 9 30,5 (oo Al (09l (5 LT 53 Sy (5551 19 HS Lo Fgo py2r (S0
G319 0930 IS 4 (0g3ilgS (65LinT sla 3 wiad (o0 LIS (53l a3 ol gl 0gd (oo oy HLSLe 1O gigd g Jol>
9 4wl YU Lylpd 30 g 009 J10)95 3 pomi o (35) (SBI923 4y Caudd (6 yixamg Wb (Lt 51 LIS & jwr §93 Cauplo 5 (y0g

Do 505 oadliue (cduter! S 4igS gt Wil SLgy el

Analysis of Modulation Response and Delay Time in Quantum Cascade
Lasers

'Hossein Reza Yousefvand, and 2Vahid AhmadiAuthor

'Department of Electrical Engineering, Islamic Azad University, Tehran.

?Department of Electrical and Computer Engineering, Tarbiat Modares University, Tehran.

Abstract- In this paper, the band structure of a quantum cascade (QC) laser utilizing techniques with both material-
dependent effective mass and band non-parabolicity is calculated by self-consistent solution of Schrodinger-Poisson
equations, and based on two-level rate equations model, the carrier and photon dynamics in the structure are analyzed. The
results of simulation show that, because of the characteristics of the intersubband transition and ultra-fast lifetimes, the
modulation bandwidth of QC Lasers is more than one order of magnitude greater than that of the conventional diode lasers,
and QC Laser has non-oscillating response at above threshold conditions.
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