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Fabrication of photonic crystal based on periodic aluminum anodization
and its optical properties investigation

Mohammad Noormohammadi', Mahmood Moradi** , Abdollah Abbaspour fathabadi

!Department of Physics, University of kashan, kashan

2 Department of Physics, Shiraz University, Shiraz
¥ Nanotechnology Research Center, Shiraz University, Shiraz

Abstract- Based on periodic anodization of aluminum, photonic crystals with photonic band gaps in the range of
625 and 740 nm were fabricated. Structural characteristic of prepared photonic crystal such as lattice constant
can be well controlled by applying different voltage shapes. Optical measurement revealed that position of band
gap depends on the lattice constant and consequently, the Bragg condition is satisfied. It was also found that the
transmission light in photonic band gaps of the samples is lower than 2%.

Keywords: periodic anodization, photonic crystal, lattice constant, band gap

AR
il o yiws BB WWW.OPSLIF ol ,o a5 cul jLel Gl)ls ()50 40 allis oy


Honarasa
Text Box
این مقاله در صورتی دارای اعتبار است که در سایت www.opsi.ir  قابل دسترسی باشد.
 


Ol 0o S g ojime ol b aiged gt
Sy Jobme ool b pgeivagl yiw ouilanil
Al 50 1 ged Ly 00,5 0 Bi> HCI ) CuCl,
obey ol Ktls az 10 YY gloo ;o Yeo /0 S ,aud
wgly )3 (Sl x5 ojlal wud g it lo
oBotws bawgs gyme S 0 5 mhe p ogee
LSl S bl UVAVIS  jiegisy oSl
Py See polal 65 ojlul L dged pwaie

b plonl e alafie ghans 5 (Ldg) (S95Sl

10 T T T

=
walf

«— 84 H 40
5
s |
£ %1
- 20 <
= =)
= a
g 4 | <
2 4—/ Ho =
c
L 24
=
3

04 H -20

T T T T T
0 500 1000 1500 2000 2500 3000
Time (s)
10 T T T T
<

— 84 40
o= -
(&
z e
_ 20 <
= )
= =
g *1 8
2 {o =
g
2 24
5 -
O

04 —-20

T T T T
2000 2050 2100 2150 2200
Time (s)

Oy G 3y 5 olioa S8 Jlasas (@ll) VS
Gl b Ll 5 e o Jkel Sy IS (@)
L&) o5 Sllg and ok atAlu (540 gad

ALl ) 5 Com
b ol adgi sl 0am gl LSl )y
50 a5 WsSilen 0gd o aBo (5l 0,90 sl ails
oolite 5y Jlesl 51 L8 Cal oo et ¥ S
2l oo priitene ol 03 sl 5 o o) 5SS
(eattie §ye Oed oo 0090 S pl o aS digS les
Ol 5l 8 amb g oo (sl 0,90 plasl a5 gl amb oy

3,08 8425 009 ol plasl 5Ldg aS

FFY

et gino oLSls AVAY oo Ve LA

doddio—)

S o pb (9l Dl el 457 (5595 sl
ol azgs 13l wisd oo adle S Sl (60 0l
Sy arazsi blayel g5 cnl sl 00ged Ll 095 o
ol oje 40 gl 00uS o5 lh acsice
sl (o, [1-2] wjls (Senly Sl g (Sl Slgol
S350 ook g5 cnl e le lp Ol (oo 1) (AP
Shey Blabless 5 B5s) lo (b, ¢ alez
oh9y 9 Sl by g cwdd LS sy S5 e
95 3 9,5 plgte ol Ll jo L |y ol lass
&5 Syl ol wdy (g, s el oz s
ol a2y wilos 5 anie o5y ol Lews oS
ol [A] ol 00 lr 055 4 1) ol Seags,
poeegl] T ool (6555 sl sl 29y 0l sl
Slowgdl 51 pols LSl glyls oS Wil ouye )5 (Sy2e
odd 5l p orw Alae plys i s 6,a> 6L sl
poiragd] (sl 0y90 Rlail ulul 5 (558 slajsly oS
Wy U5 @y azgi b o] i olsS g 09d asle

258 8 ey 9550 ]

ool plxil og - ¥
ool 450 U pseiaasl] 4,5 s U1 il B la
L e fS auml 5 51 51 gl s o 33/399
ploul cdg Voo il WS codd SO a4l s
priesll et 59y 2 o 5 Blo (mba U39 (o
Yoo oV SULST ol 5l oolawl b plasl g ol
el 2 Soe a4 lail 0,5 0 g0 \Y°C oo y04
35,55 U W o, B ogd oo plil <y D3 o plul
Y g 05 Sl Lnegl] iy (55, 2 adsl 55501
sl a5 51 S5 Jslowa L 1, oud ol
s B sles 5> S el Vo IV 5 Sy
G s lal pgs al> o plasl oS o J> ol Kl
a aeldl jo g oad plxil Sy OY 5Ly ,o aads Y-
Sy sl awaie b le oji> 65 JSO slaie
23y ol B gl 5d (o Jleel osline
oads ools las VS o plasl anlp gl caws
G5 sl plxil (gl oals aisle diged s ol
S yshie ol lp 4 0gd e eolel (S



Olnl SSs398 (559L8 g (s il ST il ol pod 4y )l Sogigd 9 Sl il S et

5 VEe Glhzge Jsb o 1) ale dcgion ly il

Aadee Hlis yiesil YO
e L) adl VVe Gols 0,00 Camd ouds izl digad
2 Vs 10 SGyaud a3 455 B aw @ (1,5
Ve L) sl asl VAY wges g ol il a0 YV leo
odds Lidgww laylpd e o adds Ve e 4 (LSS
LLs ) s gl a8 oy alols b i wily ol oo
$paS A o) mh=2nd S, aal, 5l g oo
he Ml &ipe Mol 50 5 ol s 1 508 (59958
d 5 7)) Loyl casls copo N STy zse Jsb
@ azgi b [6] S (59 (Sh oo b Y alold
Om abold G sl @y a5 cnls ol Glg (oo alaily
Jb 025 (o0 )13 1S )0 dsginn g (asuin gl 4
Ol oo 1) sl aSd G alols oS Cllas (pl 4 4z g5 L
Gk 3 5 Shas 3903 LS g U i
degios Jly (B (Jleel 55 g95 slo aasls Jyus
oo ool Hlas ¥ Sy aS weSilen 0,5 s |
sl YV e VAT 1l oy Ll b ol s e
ol a g ol Gl 1) aSh e alols eygs o (b
P sl ogse Job 4 l) asgien g Gl s

oeSe gl gols Jlal

30 T T T T T T T T

704 e
604 -1
504 g
404 B

Transmission(%)
w
(=}
1

T T T T T T T T
200 300 400 500 600 700 800 900 1000 1100

A(nm)

e oy90 ;0 ol aiSle sld diged (5 g b Jloges Y S

S S azm-Y

b )5 sbyob ool (sl 0,90 Il 51 oslasal L
bl s sl Glihe ol aLE o 4lols

Py

o w0 b oy b, gl sl ey 3Ly Jlesl L
O aols o et et alal, o @ cpl g 05,
gl VIO Gl ks ol oS el 55 5 L 0>
Buo)b)bsw&)qddbgl)Jboﬁs)o‘w‘JB
w0 g OF 515y a8 Sley cplplo [B] sl <y »
O Alols a5 i g5 e oS e oy LaalS &g YY
50@0#‘&3@94€Q°5§@ML&1P336]°P

ghaiio mhaws 5loals g (piugy (S9SN g8y S gl 1Y IS

ol 438,513 6l 0,90 plail Cos 4 aiges

lo aslol (gl oy90 5ldg Jloel b o9l ok 4y 259, oyl
OY dgai HESLe jo oS cwl pme lay ol S e
Gl &5 W8S oo S8 Dgline (Sab 0> b ole
53 o dhols ol ool asie ¥ USE o cibas
Gl alold B pas 090 0 cdaline S (pl jo oS las
alols Sl g 05 (o0 J,S5 (o9l 4 )] 50 a5 el
oS el o0t a3 le 5,50 b Ll o ol aSE e
I @ alol cpl casl jiegll Yoo Loyas bl o
Wy S8 JraST L olg oo g Sl atnly Jloel 51y
s 5ty o plal a5 gloj oged i 1) alold oyl
2 2l by o9 Vb 4 4z b ogd oo plnil WU
08> g oy Yl w5 () JS& Billae b 5L5
Jods 4 ol la 5y 0 (Jg w5 (oo oy e b
Belad Wgh (g0 urdie Glier b oji> ol > I
G5 s 65 ojlail 0gl e cumlin ¥ SS jo 4
<ol 0,00 b (gl 0,90 5Ly o ouls Al slo diged



eY

et o oKSls AVAY oo Ve LA

25 @l ool el 65 o 6,5 ol g Letules]

Jlosl 5y IS5 & sud axsle sl o ,amgil JSC5 .
ol anly plas? o

Conly 450D alold 4 (5590 asgren g OIS Y
WS (o0 Sy Sl bl 5l g col

Slesl 5y S 1) ) aSld e alols (5 Y
3 S S L gly e lple oS (e et

Dol Cyansd |y dcgian o5 S Q] o aasin

&=l

[1] Yablonovitch E., Inhibited Spontaneous Emission in Solid-
State Physics and Electronics, Phys. Rev. Lett., 58 (1987)
2059.

[2] John S., Strong localization of photons in certain disordered
dielectric superlattices, Phys. Rev. Lett., 58 (1987) 2486.

[3] Maldovan M. and Thomas E., Diamond-structured photonic
crystals, Nat. Mater., 3 (2004) 593.

[4] Wang B., Fei GT., Wang M., Kong MG. and Zhang LD.,
Preparation of photonic crystals made of air pores in anodic
alumina, Nanotechnology, 18 (2007) 365601.

[] Nielsch K., Choi J., Schwirn K., Wehrspohn R.B. and

Gosele U., Self-ordering Regimes of Porous Alumina: The
10% Porosity Rule, Nano Letters, 2 (7) (2002) X-680.

[6] Snow PA., Squire E. K., Russell P. St. J. and Canham LT.,
Vapor sensing using the optical properties of porous silicon
Bragg mirrors, J Appl Phys, 86 (1999) 1781.


http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=34571681500&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=40861040800&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=23996266700&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=24503911100&zone=
http://www.scopus.com/authid/detail.url?origin=resultslist&authorId=36046587800&zone=
http://www.scopus.com/record/display.url?eid=2-s2.0-0347372922&origin=resultslist&sort=plf-f&src=s&st1=Self-ordering+Regimes+of+Porous+Alumina%3a+The+10%25+Porosity+Rule&sid=DioikYdf04IkQ_32-rDQjsv%3a570&sot=q&sdt=b&sl=82&s=TITLE-ABS-KEY-AUTH%28Self-ordering+Regimes+of+Porous+Alumina%3a+The+10%25+Porosity+Rule%29&relpos=0&relpos=0&searchTerm=TITLE-ABS-KEY-AUTH(Self-ordering%20Regimes%20of%20Porous%20Alumina:%20The%2010%25%20Porosity%20Rule)
http://www.scopus.com/record/display.url?eid=2-s2.0-0347372922&origin=resultslist&sort=plf-f&src=s&st1=Self-ordering+Regimes+of+Porous+Alumina%3a+The+10%25+Porosity+Rule&sid=DioikYdf04IkQ_32-rDQjsv%3a570&sot=q&sdt=b&sl=82&s=TITLE-ABS-KEY-AUTH%28Self-ordering+Regimes+of+Porous+Alumina%3a+The+10%25+Porosity+Rule%29&relpos=0&relpos=0&searchTerm=TITLE-ABS-KEY-AUTH(Self-ordering%20Regimes%20of%20Porous%20Alumina:%20The%2010%25%20Porosity%20Rule)
http://www.scopus.com/source/sourceInfo.url?sourceId=17853&origin=resultslist



