[ Downloaded from opsi.ir on 2026-02-03 ]

ronics
Qu®! So,,

»we o KA

- / . A
VAR P9

/J// Iranian Nano-Photonic Conference 2020 s uf{az"
W October 23 and 24 !

g 355 Wyt b 5015 (Sabgedly sl 5 1 (gusiid i 5
iy s damg 08155 o> F a8 0 5L
Ol 65l 5l Sirio oSl (S 38 0aSiil

sboyid sl Syl LSl (SPP) S oo adsi | Gugaes (xlaw (gl 50,0 ((Sigedly b)) tooSs
CNYe THZ LilS ) 5iels b s delr clls mlie oyt o5 sigd e eolitul (QCLS) 5,al5  sogtlsS Li]
sasl Lo asb )y sladiss; 4 4zl b (Sgendl b)) (Jyore b)) B aiiins (Ve pm - YMM zgs Jsbo
G Sy S )55 S g (ooslsS Ll (sla ) o (DFB) eada s wilygteay Sge Sogy s (2lSy Sl o200
pU 5l Wiy ik ol 4 a5 5l 0925 (DFB) oasimjsi ail goemy 00,54 ly sasr (g, ol (S (3,4)
58 Glwands (15T il 5b 5l eolinl b allie (ol )0 05 g0 (Sdgandly sloy5d 50 gae ST 0, Slae 4y ponie 45 0l
Fr @l YO M Loy Sud gl g 0/ em 5l S cdl 4 STlS Job sleml 50 0 03l (sl e Caalind i b m
Coge b G090 Dz | (29 P GRS Ceew (3 6y Culnd g By et b riaren oS (o0 Iy Cews (295
6y o g5 )| g 0y LullS 3 8l gL lo gogme LAl L duglie 45 oo gy LA 45 W0 edled i o S

i sl 1l ¢ il 0l g5 ¢ cagilsS Linl sla )i 1B 5lg wuls

The impact of geometric structure on terahertz plasmonic lasers with distributed

feedback
Faezeh Pakfetrat’, Hassan Pakarzadeh, Vahid Sharif

Physics Department, Shiraz University of Technology, Shiraz, Iran

Abstract- Plasmonic lasers generate coherent surface-plasmon polaritons (SPPs). Plasmonic cavities are
utilized for terahertz quantum-cascade lasers (QCLs), which are the brightest available solid-state sources
of terahertz radiation (frequency~ 0.1 THz - 10 THz, wavelength~ 30 um - 3 mm). Unlike
conventional lasers that could produce directional beams, plasmonic lasers have highly
divergent radiation patterns due to their subwavelength apertures. The effective distributed
feedback (DFB) method in quantum cascade lasers is a one-dimensional interfering grating (Bragg
di- raction). There is a new method for using distributed feedback (DFB) which is called the antenna
feedback scheme leads to single-mode operation in plasmonic lasers. In this paper, using antenna
feedback design and two-dimensional simulation, by changing the thickness of the absorbing boundaries
at both longitudinal ends of the cavity, we achieve a loss lower than 5.9 cm™ and an intensity height of
approximately 135 um for the output beam. Also, by changing the width and thickness of the metal
grating, the output beam can be tilted or vertically oriented. We will see that tilted output has a higher
resonant frequency loss and more intensity height than the vertical output.

Keywords: Quantum Cascade Lasers; Distributed Feedback; Loss; Geometric Structure.
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