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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.

Keywords: high quality factor, microcavity, optimization, Quasi periodic

PACS No: 230.0230

VYOV
Al g yiawd BB WWWLOPSILIT Colu o a5 cuwl jliel gl)ls a0 0 dlin )


http://opsi.ir/article-1-551-fa.html

Downloaded from opsi.ir at 13:54 +0330 on Wednesday February 20th 2019

99, &S dgdus oslaiwl (FDTD) )lej 059> o ool
Cawste GHloj 039> 10 JewSle SYolre > 40 sy
Coyl Glwding @lp @oanie Glagls, Sl oeS
Ll Yoo q Jlo 5 sl oo ooliiasl STolS cinS
Cere dnin b S8 sk ShligSe oSy
Ll 655 e 0,8 O Bis awgs VE X V2 ClaS
NEETRP ISR (3 RCRERE
Cord Sete Gl S8 sk alie gla b,
Olagss 3 el oo Jlis Slyls cuas
Slals WY gl Yo Jle je el Jesas
CodsS s b S ok 4l Gumss STl e
wluls 5 635 e 0,h> Bi> lawg ¥ x Ve Jolas
it b egilli 100+ zseJsb 50 ol jolre sloo,i>

DY) s &l V50 X VeV caS o
S5 ok 4l s STolSg S S Gdow (nl 5o
0dgdme 40 duiligiad slo,id (g0, )5 0,55y, L A \Y
alllaos,ge  yiogil 1-OV b Vefe >ge b
St 9 05555 ym s eib cal Sl 438 515
4 SEn g Fake sl p)8 L adlisied slayrd
Heb ah aSlls g0 3l JSle cpl il ouls a8 5 S
Locwl e S oglie sbbawain L Jsigd
&S pleyuhl ol 5 tsle gl e Vo giledige
e Yl aalss o )lal ol 0)50 50 Jralia;
ool oe] Cews a ANE X VT b 4 cgalS
CudsS o po VL b ssdangy jlSle SO bl
Sl ol sl She it ) cl PRV WYY
40 QT Ol pusdd (9 eS ol yod A CalsS o b Sgu
Cosl S0LE ] ailigiod cloyid )5 zae s
Jal zgesh cnl 50 odnlcussa cubS (o oS

ol 00 i3S

W Sgis el dnd SISy Somn Slislu Y
asl ol &5

e Sy e i gl s 3] (shmigs aled
V) S o dlie cpl o golpiin AE VY Sgigd sl
oty il 51 apass 45 ol 0 o0ls Lt (il
aclgd sl oolainl b el cpl cwdd Y] 2>y o

yYof

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

doddio —)

e 9 SEFRel oje> o p3l lacdyin L
oo )3 59 Sl ygare (Bl (Ssigigd sla sl
G p2 5 Vb CoheS oy b G ShlS yo zsesb
0556 oygliws ol D] el oad palp oml
o55lsS Sealinsg iUl STolS wile cegiin las )8
Ol bosleysd 5 [V] o @ 095 i35 J s Y]
S r oo celon gl wald 1) [F] Gl Sl aiben]
45 09h Ao 5y9b Wb (SHgisd LSl dao )5
Sl lade CudS (pyin b )l BB (0 55
Lol a5 olaylisle oS obul |, il 5 40
axlllas (gl ot SIS slooe b (5l G oy
oyl s ahe (b e SGRT SlatiS e
oo o 5 YU CeiS cays b glasSTls adllas
a>poyge Dlegdge I (Suigigd lao)lEl yo by
sy S5 sk STl See cul il
Ul a5 Wsdos s sgias laal)]
0,15 STglS slote by (6l BIF Lansgs 55 (6 jlus g
0]

Coiags o ol 2B oslie b ksl
055 alols aisS (oo Wl (6598 glael JBI g JeuS1 5
Nl s b Sz Gl caw gl ool )
S SF bysk 4l sl e goamie SIS
L oawlie )0 &5 Wgdoo Cgmime bajlizle pl
srlete o Ty s S598 Hsk ol laasid
At 3 ol o5 g (59,5 ) el

Shechtman lawgs VAAY Jlu o Seisd slo,gl 4
Sy30 o] ooll gl 4 Sliws Gas b 5 ab asS
P sk b il [Pl <85 )8 Jdoiga o
ol @l GlE Ve 69,5 o, L Penrose lawg gamgs
Sl S Seigd slajsh il gla an o [V]
L [A] o9 s <, pseudo-Jones a>l lawgs
S S5 )l BBl al 55,5 o)l (8
el [A] 05i o0 ol (gaman 5 90 lasly (o
s oS L S slajeh (ol
S Sl culi slas b oawlys oo gl slaasils
D] ans slnl ) (Ll G592 )l BB 5 SasS
JoE g 5l S8 ssk 4t slalisle Jlod ol


http://opsi.ir/article-1-551-fa.html

Downloaded from opsi.ir at 13:54 +0330 on Wednesday February 20th 2019

oleyoae (V) lsle L3l aSil sbvo i slagleds
S odle S8y () L o e jLadl
Vooshie cnl 4 .699)9 95 e Ol (0) STolS'gSes
Pl CodsS oo Ml 050, b s sludinge al> e
sleal> o o bgjluag mls cwl ol waly>
GoS Bl sadesls lid YV Jam o calie
5 £ sk la)lisle )3 laoji> lp (sgan dwiin
dphise St Sy BB Gl el (sish sl ands
[V¥]

3 e o)l CedsS oy 38 s pSeslul jshaien
WY i ulpd 50028 plie 4y 5 X layeome
sadaid S L 5 ik e L PML Cile Sl
b i S ke & AS s e
Ol l saslcwsas W] &z e 40 a5 (g polio
Gl 9%, @ axg b Gleoh nl o ke
Lo oyl dge Ol @adligied glas
55 aligied Y+ ose aled aicin s LANS x V-
Lol ol Cews a5 iaglb Vo Fr zge Jobo

9 oS oy Olpedi lade (peS LV al>je
e it M Gley 555 S s b O aloye
ook 4t Sl S (nl RSB Gl leans
Cups Wgbee wamime ailgied slo)sd o Joied
YV as o 90 ;2 40 s oole cuddigy CuSs
GaAs sole Jolre Sl o po ot sdnliawsa

CodsS g po odbdigy polie = ) Jgax
No.  Opt. Value Q AQ  A(nm)

Rl outer = 0.38a 7 4

1 Rao 0302 3.59x107 98x10* 1053
Rl inner = 0.48a 7 4

2 Ror Z 0472 3.67x107 26x10° 1053
Rl outer — 0.37a % 4

3 Rao 0,382 4.81x10" 74x10* 1056

4 n=3.39 4.93x107 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
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