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Design of Quasi periodic microcavity with high quality factor
G. Mosallanezhad *, A. Ebnali-Heidari 2, and M. Ebnali-Heidari *, M.K. Moravvej-Farshi *
1. Faculty of Engineering, Shahrekord University, Shahrekord, Iran
2. Farhangyan University, Isfahan, Iran
3. Dept. of Electrical Eng., Tarbiat Modares University, Tehran, Iran

Abstract - In this paper, we propose an optimized quasi periodic microcavity with the aim of achieving the highest quality
factor. The proposed structure consists of two quasicrystal rings with different geometries. With performing several
optimizations to the structure, the highest quality factor of 8.16x107 for femtosecond laser with wavelength of 1040 nm can
be achieved. The most important characteristics of this structure is simultaneously improvement of the quality factor and
stability cavity wavelength.
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No.  Opt. Value Q AQ  (nm)
R1ouer=0.38 @ 2 .
! Rz outer = 0.39 @ 3.59x10 98x10 1053
Rl inner — 0.48 a 7 4
2 Ryinner=0.47 a 3.67x10 26x10 1053
R ouer=0.37 & 2 .
3 Rz outer=0.38 @ 4.81x10 74x10 1056
4 n=339 4.93x10"  43x10* 1057

5 t=7100 fs 7.60x10° 35x10* 1040

6 P=850nW/m 8.16x10" 53x10° 1040

7 t=15ps 7.43x10" 30x10° 1040
39 Cewl oaiosls (L3 ¥ S j0 £ dl> e loe & e8

Qo iz Gl Sew STolS” catS o o Sl

YOO

S S o&Kisls AYAY olows YO LYY

A Vo Jels g conl oad pwsg oS 5,8 oL,
Y S s el o g B Ssied jol 4

sl 00 o0ls Lis

5l e JuSis STglS'y s adgl axdl &Ml sl (i) — V S
A (Uit - OUtEr) > L5 g (G - INNET) _I5ls aSs 0

AN G5ish sk
aSld ol jo waslag (@ Y S o 4 aigS ol
SENY S5358 ok 4l aSl Jol ddl> g (535 0 00>
<ol g R=0.37a aSis (pl slagleds .l 00ys )5 Bio
ad Hsle A3l alis ol gl YA+ o] aSs

U"‘ ).) w‘ AW )A:DLM..A W (u) Y J&m ).) (5’3"53 )51.3
Segil AF o S b 5 R=0.47a lagles oS

ol LBA> )L._‘>L..u u.»‘ asl> U‘JB‘ 9 6)5).0 c).é_‘> !

0 (1)
.Q::E::o. BRREH
°o.°:0:°.o.
Ooe 00900%¢0
o2%g go0%0 @
[ ]
...0.0.0..:.0..... o
0.0.000.0.0
o %00%0
..... %e%%0

A (2) g (OUEEN) (> )L5 aSs adl Jlislo () — ¥ S
SPg ek 4 (Nnery Jsls

PSO 2 )Nl b S o 38 Ogut - Y
lise (o ally (s3lotinge b STolSy S Slasis
Particle Swarm  ¢jluwaigs oo lawy Lsle
Silodinge slp &5 byl wlasl ol (PSO)
5l Wl le el sals solaiwl SlglS'y e Blasein
¥ Ble =B aSs sleo,as slagles (V)


https://opsi.ir/article-1-551-en.html

[ Downloaded from opsi.ir on 2025-07-14 ]

SrSams -

ok 4l sadz Mol STyl g, S LSl iy ol 5o
sl eadasl) Lsle cwl cabasl)l 4l8 VY Jgied
oS el Gl Ol F oo 4 Y CuiS o yo

opé g asligiad oy poime Sl ) Wlgiee
3,559, b jtale alasie disly (pl jo 0ed colatwl
Vo zaedob 0 STl S CuieS cuye RS
)lﬂ 5 Silwaige PSO o ol vy yiegil
CobeS ey sy Alte syl gileanse

| °J"i’g5“"))'.’

&=l

[1] M. T. Rakher, N. G. Stoltz, L. A. Coldren, P. M. Petroff,
and D. Bouwmeester, “Externally Mode-Matched Cavity
Quantum Electrodynamics with Charge-Tunable Quantum
Dots,” Phys. Rev. Lett. 102, 097403, (2009).

[2] K. Hennessy, A. Badolato, M. Winger, D. Gerace, M.
Atatire, S. Gulde, S. Félt, E. L. Hu and A. Imamoglu,
“Quantum nature of a strongly coupled single quantum
dot—cavity system,” Nature 445, 896-899, (2007).

[3] K. Nozaki, S. Kita, and T. Baba, “Room temperature
continuous wave operation and controlled spontaneous
emission in ultrasmall photonic crystal nanolaser,” Opt.
Express 15, 7506-7514, (2007).

[4] J. Wiersig, C. Gies, F. Jahnke, M. ABmann, T.
Berstermann, M. Bayer, C. Kistner, S. Reitzenstein, C.
Schneider, and D. Hommel, “Direct observation of
correlations between individual photon emission events of
a microcavity laser” Nature 460, 245-249, (2009).

[5] F. Gourdon, M. Chakaroun, N. Fabre, J. Solard, E.
Cambril, A. M. Yacomotti, and A. Boudrioua, “Optically
pumped lasing from organic two-dimensional planar
photonic crystal microcavity,” Appl. Phys. Lett. 100,
213304, (2012).

[6] D. Shechtman, I. Blech, D. Gratias, and H. W. Cahn,
“Metallic phase with long-range orientational order and
no translational symmetry,” Phys. Rev. Lett. 53, 1951
1953, (1984).

[7] J-B. Suck, M. Schreiber, P. Haussler, “Quasicrystals: An
Introduction to Structure, Physical Properties and
Applications,” Springer Series in Materials Science 55,
(2002).

[8] R. Penrose, “Pentaplexity: A class of non-periodic tilings
of the plane,” Math. Intell. 2, 32-37, (1979).

[9] X. Zhang, Z. Q. Zhang, and C. Chan, “Absolute photonic
band gaps in 12-fold symmetric photonic quasicrystals,”
Phys. Rev. B 63, 081105, (2001).

[10] S. K. Kim, J. H. Lee, S. H. Kim, I. K. Hwang, Y. H. Lee,
and S. B. Kim, “Photonic quasi-crystal single-cell cavity
mode,” Appl. Phys. Lett. 86, 031101, (2005).

[11] D. M. Sullivan, “Electromagnetic Simulation Using the
FDTD Method,” Second Edition. Canada, MA: IEEE
Press, Wiley, (2013).

[12] P. B. Deotare, M. W. McCutcheon, I. W. Frank, M. Khan,
and M. Loncar, “High quality factor photonic crystal
nanobeam cavities,” App. Phys. Lett. 94, 121106, (2009)

[13] A. Rostami, S. Matloub and A. Haddadpour, “Q-Factor
Microcavity Design Based on 12-Fold Photonic
Quasicrystals,” Taylor & Francis: Fiber and Integrated
Optics 30, 125-138, (2011).

[14] F. Wen, S. David, X. Checoury, M. E. Kurdi, and P.
Boucaud, “Two-dimensional photonic crystals with large
complete photonic band gaps in both TE and TM
polarizations” Opt. Express 16, 12278-12289 (2008)

Arbitrary units

\YOF

St S e oKisls A YAY oLo..{O YO LYY

Sloj aaly jo Canl (\Sas a5 ol ails dgg wyais
aals yo waid o Wb gl sl adl JElw
JS) 098 (silulaz (cwgls b sl esliial b (olS )
Ol oosSae ays8 had sl b plen b (F
Dais e glp ) CeaS o ol g ol

2,5 dwlxe

0.0

2
x(nm) x10

(h
S lwding £ Al e auauis gl ol &5F (@h—y J5s

WAl Sy ol odalie BB T Jloges 5l aS aigSilen
Ol e datin ols 18 egli Ve F e zae Job o
oy oo Vb (S8 Heb ad SISy, sl
4ibigied sloysd )5 zaedsb edgamme jo o] i
PV Loy CodS oy e cnl sienl il V- ¥

el [VY] 2 5o 50 o0l Cawd 4 CudS oo il

— Spectrum
094 Gausskan Filter

0.24

0.1

0 T T T u T
1000 1010 1020 1030 1040 1050 1000 1070 1080
Wavelength (nm)

b blite wgls 2L 5 ailS 3 aiels o wpats Sy — ¥ S
Sjwdings £ a0 0


https://opsi.ir/article-1-551-en.html
http://www.tcpdf.org

