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Improvement of the operation of random lasers by using a double-
sided tape

Peymaneh Rafieipour! and Abbas Ghasempour Ardakani!

!Department of Physics, College of Science, Shiraz University, Shiraz, Iran,
aghasempour@shirazu.ac.ir

Abstract- In this paper, we fabricate a random laser based on a glass substrate as the scattering medium and the
solution of rhodamine B dye doped SU-8 polymer as the gain medium. Then, we investigate the possibility of the
emission of random laser light fromthe fabricated sample. Then, we stick a double-sided tape to the sample in
order to provide the external feedback for random lasing emission. By the investigation and comparison of the
emission spectra and lasing thresholds at two different pump positions (P1 and P2) corresponding to the sample
with and without the tape, we come to this conclusion that providing external feedback results in the
considerable increase of the random laser emission intensity by a factor of 1.5 and 4.22 at the pump positions P1
and P2, respectively. Also, the random laser threshold decreases by a factor of 1.6 and 1.8 at these two pump
positions, respectively. The results of this study can suggest a simple and inexpensive method for the
improvement of the operation of random lasers.

Keywords: random laser, multiple light scattering, glass substrate, double-sided tape, external feedback.

ATY
Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


mailto:aghasempour@shirazu.ac.ir
mailto:aghasempour@shirazu.ac.ir
https://opsi.ir/article-1-1959-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VYA Crage 151D el eyt g o olStils

55 Gab>de JB oo el (Solai ) gaiges sl

Syl oo Solai i sailin] zals g el

955 4atd b

, Jd sosle A8l g po 0 o0 ciogs (39, b aliw
oolel jouls Jolome ;0 B puslog, (sailoSs, 0,8 J> L
Lol 5 @laie (s goole (5le oolel 51 o oS o0
2 Gaged SO g el e |8 Adl s S () g
Dyl o Sl (ouiS oo (5,056 ST 1, T a5 Solas
() Y S 50 dges (g5kw oolel ails 5l sl g 7,k
99 a3l oolaiul jelaie a4y e .l oal ools LS
2 ol Sl gy g 2B 055k ol (6l 485k
Wgod p 5o 1y a8k 50 ey Ko Bolas 5
Slainds oY mhw o |, o Glad Jleel L g ools I3
&z 88 Sl S3 4 oY (@)) JSD) el o
ol rizman 5 4dybsd oz 4 g2l Slresg [A]
ool oz b 31 SEM) (g (s 2501 o3 Son
V peal el oo S2 Cdl> pl o 1) diges al o

REXPPR - &L.,Joom om 1,82 sdigei ()

(A (<)
B (elog; sailass; Joloe B oalsg) ailaSiy Jalxe
SU-8 L suu¥i 6 SU-8 L sau¥T
s 0¥
sladol oY

ozl ) Jss

6)LuodLoT )‘ o S2 (SXg05 pgual (u)

o bl plodu
Flae ;o g3le oale! 3 om 1) S2 e 9 ST sdigad
tr 9wl gl Sl sligy) NA-YAG oy )5
O P9 Sige)le lawgs g e e 18 (e Ve LSS
Sl Slojlazsb S oo ooy Segl OYY zoe Job L
oS oo 0doline ¥ S (o | L);2'..;.Lg.)"| Floy lods

Ao Jdio

oobel 21y )5 s adss el el NAPA Lo o
Sy95 Sygo 4 Jd e SOy 558 (SaSTy, s
olai i baaw a5 5 ggi cpl V] 0,5 ot
sal 9 139F Jlo o b ool lp Y] co 5 b
P Co S meldg, Ky g pesilis anST oo Olyd
Iv] s asls dKasleyl Jo ol Ses 5 uilgY Ly
be S5 Joore sloysd wiile Bolad lo)5d
el S ol b 1) je8 aS Wload JSiS 0,00
Sl 3 o Jgone sl i) U Lol oS o o g
2 Sloygl 5 pliig Djge w4 eniSly ST ol
)P (S5l ar ceb a5 Wil S 18 oy e
095 9 odle gloy g g Jeb xS )0 gl o
S5y vz nlple wes e B ) oy lane
Olog & @hdwss oz oY )5 255k s 98
Sl nlee o Sho 5l wSee wols 1, )5
ol g &S Cel Gl (Jsere sloysd 4 Cod ol
Sgd o JonS pbolpul Y olad gaygly ples o
N0 n 05 S gwgier Gl AL 9 Geizen
oyl ol s g ool el @ a9 b opl ol el
G Gbasiz les 4 Wy Solal slas
(1) 9 ol (Qlulid (Qlidy, laop) 5 j0 o
slaglyaSl g (Sapn g Gy slag)lon pea

L85 w9 5 @ )90
pY) 4l Y b p PBolai ) o lis cal o
sle 5 oSl hae lgie 4 (sSg S
Olgie 40 SU-8 1ol L oot sawsVT B pslsg, (g4l
Cowl oy ools jlid 5 oy 0gd oo aizle Jbd Laore
3,975k g8 SuSTn vz obml b ated whaw 5525 oS
) Bolal (g5 Glwgs 4 phcwss Cqz oY (5)9
oleg 59550 Cawd 43l s repl 4o V] WS o oal 8
A5 s o i o 4zl aigas 5l olai (5,5
5 2,553k 003l el b ad)l 50 ez S 052

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


https://opsi.ir/article-1-1959-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VYA Crage 151D el eyt g o olStils

29 Sl GG oy (pied 55 S Ll b
A )0 09 o0 Q] P Cugdl Eely aS oul ool )8
Oed sl il j0 a5 (5393 4 095 LS iy (v
Oy (ST (GAipdn S,b o« Dol g0 ounliv oS
b 0 colai g 02y 00 Byb 3l g 0 SOL
090 L ol @Bl oley 9 588 Llae Jsb 3 o
ool ot e cnlply s e GalBl Jld Lo
‘Sélf 6°}“’*3‘ O 49 Ja.~.:9.: ‘s\sb)é (50 p2 151 .>5.w‘5e
30 Gy Wb alfdl &S ade sl s b ol

g s jlel oy (Fomie (Gaiiin 4 g e zoe Job
slo e wilin] iwes 65,50 J&> 5 uFejll sl
S e p 1y cl ald Gl g aniin Sul
g0 aS b o b s ool oS 50 oy eed &S5
Gy8 ied Cow P2 g P1 aiile diged 31 calize Condge

el oo ooy las ¥ S o ‘m}jg@

80 12000
° o p1

\ -—-P1fit —~
o 98 o e 10000 5
rg “‘o —--P2fit 9//6 8000 g
= s @
S40f LN o 6000 &
3 Lo =
£ LN o 4000 ¢
201 @ 5, ® o ? 4 z
) 2000 ©

0.0 4
0§
IR & 5 i eI
0 50 100 150 200
pump fluence (mJ/cm?)

o hals a8 sl 5 it Gul sla g F S
P2 5Pl alises slacoadse b blis (ies 65, (JE

aliw] g ciil Dol Wb e cdalin a5 b les
ool aioly 068 o ooy A Aiges 5l o 4 (5,5
ol calbizes b o oY s (555 (o9 Sslice )] Jdo
Coedye 95 (nl ) S5, cale (og LSS (izen s
b el sy il oo @551 S8z 50 ool
S et b g (G Dad g 09h e Sk ST
Iz 5o L jlade S oo b IR i@
by (Rl gl OY jlade 4 Vb e slagss il
IS5 9y 51 1) bl s (65,01 JBa polie .08 o
&l FA MICm? 4 PL gl $O/Y mifem? b i Ly s

AYY

NA-YAG 3. _ﬂ_ _'\;l

—

ohlesl il Qlasez 1 sl syl ¥ JSCa

309y TS A Kged g owis iy, NA-YAG )5
s W59y 5l o) Sl e s8 WS e B RS
Dyl en S peie Nged S5y 2 ewie by g WS (o
Ol B ol JI8 gam an Slole S5 (g5) p diged
Lo 0355 oy 5 dged 330 pbnle GBGl s
o diged 5l ool Lol 55 090 el ol o 5l el
Chx 55 LS A g oS Chr o by
Ol st os Solas g b oy e 5 98 (o0
@ a5 (5 SgmelS Sl eolaiul b ol y9 b s

o> g gl

polie il a1y ST sdigas 3l Jol> cil ado ol
SB Gl Sl g o0 S e Giwes (65, (JBs i
i ¥ USS oS o s O 595 2 ) e 5551
)...A34L1 oYY zoe leo I oy oowlive 64.1_3 BUE R g
O Hges g o slp oS Sl ooy mge 4 by
cals ol a; IS a4 PL ab a olgsds cumdge SO
Fogil PYY Loy g Jobo 50 55 6)5) (il 4 boge o

.)9.,.4‘5& o-.\.bl.«i'.».o

e
S 10000 -
2
i
2
S I
£ 5000 - i,
o -
2 .
= 150
: -

0 s >~ 100

500 5o N 50
600 oo =
700 0

wavelength (nm)

pump fluence (mJ/cmz)

S&s wlBl b zge Job o g JoS b sV S
P1 olgsds condge a5 al8in S1 sdiges b bl ¢ iwd (55,

g oy

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


https://opsi.ir/article-1-1959-fa.html

[ Downloaded from opsi.ir on 2026-02-04 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VYA Crage 151D el eyt g o olStils

80 - o 15000 70r - -+ 14000
° o st 8 o st
stit ) (a) — 601 ° s1it o (B) 12000 n
sl T ¢ s2 12 ¢ s2 5
A | s2it o / s21it N
= ¢
¢ °
EPIIM s o ' ’
H [ o
£ ' ) o 03 'Y 4000 S
200 o ¢ o N 3 o0 ° ° E
* ,g 8 200C
99000 2083 9000
oloa® voe Z0 e - Z0
0 50 100 150 200 0 50 100 150 200

pump fluence (mJ/cm?) pump fluence (mJicm?)

4 Jay]n S2 9 S1 ‘_ng\jg.oJ A511.1 alew] )L';_é) L.gd\.w;”u.n il JS...J
P2 (0 5 P (Gl salizes ios slacondse

G S A
el Jale lyie 4 8)bgd o S 5l eallie ol o
A oolaul golay sla i o (215 0555k gousS
Galb o Solay i) S oo Sles a5 Molo olis
Loosd ooVl SU-B jorly Jsbme 5 aded iy

S Do ol 4w o0l S 2B 05k
Sad il 28l 5 s ot Casd b ez 37

PO oo b laugie j5b a ) Jolad j5 ol

(P2) pgo Cumdge ;o FIVY Cujpo g (PL) Jgl Cundye

90 el g0 s Bolar i) alinl aes e ol

Abge (R VA 9 VIF Colpo b ol 5 4 Cunbge

2 o

[1] V. S. Letokhov, “Generation of light by a scattering
medium with negative resonance absorption”, Sov.
Phys. JETP., VVol. 26, pp. 835-840, 1968.

[21 D. S. Wiersma, “The physics and applications of
random lasers”, Nature Physics, Vol. 4, pp. 359-367,
2008.

[3] N. M. Lawandy, R. M. Balachandran, A. S. L. Gomes,
E. Sauvain, “Laser action in strongly scattering
media”, Nature, Vol. 368, pp. 436-438, 1994.

[4] F.Luan, B.Gu, A. S. L. Gomes, K. Yong, Sh. Wen, P.
N. Prasad, “Lasing in nanocomposite random media”,
Nano Today, Vol. 10, pp. 168-192, 2015.

[51 S. F. Yu, “Electrically pumped random lasers”, J.
Phys. D: Appl. Phys., Vol. 48, 483001, 2015.

[6] D. V. Churkin, S. Sugavanam, I. D. Vatnik, Z. Wang,
E. V. Podivilov, S. A. Babin, Y. Rao, S. K. Turitsyn,
“Recent advances in fundamentals and applications of
random fiber lasers”, Adv. Opt. Photon., Vol. 7, pp.
516-569, 2015.

[71 P. Rafieipour, A. G. Ardakani, G. M. Parsanasab,
“Random lasing emission from FTO and glass
substrates coated with dye doped SU-8 epoxy based
polymer”, Opt. and Laser tech., Vol. 119, 105602,
2019.

[8] P. Rafieipour, A. G. Ardakani, “Fabrication of
mechanical controllable, sticky and flexible random
laser based on double-sided tape”, Physica B:
Condensed matter, Vol. 574, 411661, 2019.

AYY

g 2lce Caws @y slaans Y 5l Bolas (5,5 il a5
g Sty sz w58 eY g8 9,55k

9 o0 (el At s (slacs 5
3,955k 09l ool yo 1y adib g0 & >
el il b B S8 oS o0 oy 2
Bz WS oo dunlie S50 L 1) S2 5 S1 slaaiges
oY el VOVY MIfem? col Jlode b ply (ies (555
loislesl 1o P2 L PL ied Combge o5 sl S5 4,
0903) S1 (saises g (conzr b (s8505) S2 &gl sl &S

el LSy s plml (G 3o

14000 - ™ ™ al 14000

— 2 —s2
120000 (@) st 12000 (b) st
10000 © 10000

8000 -

6000

4000

emitted intensity (a.u.)
emitted intensity (a.u.
*
2
g
g

2000

0 0 -
550 600 650 700 550 600 650 700

wavelength (nm) wavelength (nm)

52 5 S1 slaaiges sl oo Jsb o S ek 0 S5
P2 (0 5Pl (Whilizes jios slocaadge jo

s M5 al38l Gl oz 052 & 0 e omaline
P2 4 P1 Coxdgo g0 2 0 Bolay 3] ool ool
S979 b (S lagggd a5 o cnl 4 ol o
be (490 4 g WS jee iged Sl ALl sl
Cug PPk g e 9 (plple oS e JW
Lol g oogdle oS oo lowy tal38l il o 5 04 oo
a5 m,lo HUATH (LS Slaygi98 @9,>) <l ol o5
IS5 S gy 2lS 55 3ol 5,5 s (sl
3,553k a5 e s oy il a5 was e Lt F
4 el oud oald dged Glp iz by ()1
oo 5P (B S e g el sk ol
YV/6 mifem? 4 $0/Y mi/cm? 51 PL coadge ,o asbiw]
Liels YA miiem? & #A milem? 51 P2 CoaBge 4o g
ez 3575 45 1S (o0 4 (nl b el 005 oy
3,955k oS mal ole lgie 4 diges nj
BB e w1y ol ) b Wy s

WS oty glala>dle

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


https://opsi.ir/article-1-1959-fa.html
http://www.tcpdf.org

