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Optical characterization of halide perovskite synthesized by glow
discharge plasma

Lida Taghizadeh Kalejahi, Dr. Sirous khorram and Dr. Sohrab Ahmadi Kandjani
Faculty of Physics, University of Tabriz, Tabriz, East Azerbaijan, Iran

lidataghizadeh.lt@tabrizu.ac.ir, skhorram@tabrizu.ac.ir, s_ahmadi@tabrizu.ac.ir

Abstract- Due to the unique optical and electrical properties of organic-inorganic hybrid perovskites and its
applications, this material has been considered in the last decade. One of the characteristics of this material is its
variable band gap, which is engineered in accordance with any synthesis method and environmental parameters.
In this paper, we compare the conventional heating synthesis method with the new plasma method. Methyl
ammonium lead bromide perovskite (MAPbBrs) synthesized in Glow Discharge plasma has better
photoluminescence, smaller band gap and more crystalized structure than perovskite prepared by heating method.


mailto:lidataghizadeh.lt@tabrizu.ac.ir
mailto:skhorram@tabrizu.ac.ir
mailto:lidataghizadeh.lt@tabrizu.ac.ir
mailto:skhorram@tabrizu.ac.ir
https://opsi.ir/article-1-2659-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

Ol Sogigd (5,5l g (i (a5 redd il 5 ol Sgigd 5 S il 28T ey 5 S

Keywords: Glow discharge Plasma, hybrid perovskite, plasma

2 05790 SldsSge g (5551 LSy sla AS
Az sS izl ] il 5 aiSe e 1) 5185 0550 xlans
5 Leedy 6,15 55 plaad Lolys 0 o 18
15 ot ol 90 ,eKen 518 Lewdly Cow a5 (ol oole

[3] s tmg mhanw 3ol anl 3
deie ColSug 4 cnl 0als ol o llie ol o
St adss slewsdl jo (MAPDBT3) So g o sl

=

00 8

RO
AC G a3 S LU (S S a s sl
.bl.‘?u‘ L;‘)’ ] )L..MB w..Jad.n oli.’l.m.bs (_g)l.:j))/l} o
§ e Bl T s 4 sl it ol il 5 Lol
alwlﬂsa)o&’ljaslfo”:ﬂlgagvjmﬁ
Lo-u.t)l-i Cdio uﬁ-‘-“’ k‘L‘_im.: )‘ o el ol eolawl
32081 ledl cou g ab S 18 T 50 aiges
el o 20 Lodly b s+ F L

ol el Sl collesy oo s lp
ond yiw Kbl e o (CH3NH3PbBr?)
Jete o Pl 53 (PPBI) s 0y b o 5 2o
Jole g oo J> 3bl slko o (DMF) asls 3
coawds (MAPDBI3) sey o el Juite colSug

w‘ OMT

Gl aded glo oY (g5, Glad AY 5l G Jsle
dw diad 3w oolel (SPIN cOAtiNG) el 39,
QJM&S‘JB’)‘)}:\JW—\ )‘M)L.COMWAJW
@lewdly C3y lam ) dged &5 pledly — J)l,>
(oven Plasma) ..l sus

doddo

Jseb b g an Saxe JT oy o sl 2olSg
0358 B o JT 0558 A oS s ABX3 Sles
o ) gt ol 3Rl sadle el Xy Gasse
o L (CH3NH3) el Lo Yoono JT slo y5lS
e 05l Glee 4 (PD) Gim g o cenlis glas
50 g oS lo ol X caad jo nigh (o0 S5l
5 &5 S [1]0,500 sl> pate aw cpl 5l (S5 L
S50 ddle Gl 4 e colugy Glo dasie Koo
et polie (Joo Cod (S g e (B, b g oolal
3o le b ColSug p s pompe sledy, [2].0nsius
oy rlertsille g, (Jlegglem s,
[1]€c0) 0565 Gy 9 Jide Ubs) «2loonbigigm
W e 5y ol ol 5l ks as 5 Ll
Lol bl plod jo amane lid 055 3 e L3,
3 Loy (cmy Sl o b e g St byl (JB
J& o lak ahd cnl g el o (Sl L L
s a3 plas b aSly 6,15 1,3 L s 45 28 >
Sgdaa ] ez L8, Gl aF &l S iSed
20305 6551 oos s be Lawdly 5o 95250 (Sl 2SI
O Sl g (s 00mnS T oSG y25 ¢y gl gy Sl 4
9 W50 (plondl bz )5 2S5 sl 4 LlsSUge

ol Ay S Jd oleend s gl ) e
(e g e ledg ol ol W5 (09 )l b Laors
e bl gle 455 5 (5 sl lT LIS,
Sgiue Slgiiny Slge iw by b Mol slaay 3
SO e 4y ol ile a0 VY gles o Con g,
2 Lewdly diges -Y . (OVEN) el o0y jiw ceclos
Sb b ¥ las o a8 Be Ve Sow 4y Jelowe AT eals
Ggei-Y (PlASMa) cowl a3 5 13 68T 58 cou


https://opsi.ir/article-1-2659-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

VR ot VE VY ol eliss 3lsal ol yan anged olSitils

cib ud piw sle Collugn 28 4 4z b
0dl dnlio g (o) s 0ad Fiw eole uiluiieglgigh
olaciaglsigd T b oKius )’1 )5.2.’“ Q—i‘ 4 ol
el 00 00lain! JASCO &S i el FP-6200 Jow

g Sollugpn JEle ad 5 plite Sl Landl )
Q‘)‘S o)’bu" ol 00 QT g".:bfb u*‘“’ )..S:>55 BUSC N

u‘)-)s).uoyl.a 70 6—”\“’ D9 Cou '?&9)4.30&.& JESSW

0551 lowdly Cow o jiins ColSag sl SEM pylas ¥ S

o [ ovenPi
PL peak=(559 393) o e
FWHM=151.61nm PL peak=(555 400)  / \
Husoom
2 £
s 2w
20 300 50 00

(Tauc Plot) LT 65, B 5 colSug s slo aiged iz cib ¥ IS
b diged uilairnglsisd il ol pon 4

oBltws 5l Collugn ook Jble adllae ol o
SbeS el Mira 3 FEG-SEM  Ja. SEM
Lol o solawl S 45 TeSCAN

Gl g (o0 el o dsed Sl i b S 1
UV- Jos UV-ViS ¢l oS Lgs T b oo
el oais oolawl Shimadzu es o el 2450

S Y1
Lgl.a C,uliwﬁ); O .’09.’]4 SEM )‘ oAAT Cawd A )le.aa.:

od)jjvg\dim)éwwﬁgﬁmuuﬁ)boww

ol 3 sl az 0 VY-

02
[—— oven120C
[—— ArPlasma10min
—— OvenPlasma

3

&

8

g2 o1

g

£

s

2

= )

00
400 500 600 700 800

wavelength (nm)


https://opsi.ir/article-1-2659-en.html

[ Downloaded from opsi.ir on 2026-01-31 ]

[1]

[2]

3]

[4]

[8]

VR ot VE VY ol eliss 3lsal ol yan anged olSitils

&% 6szw)l> \ LJ?"\?.

&lw

D. Kumar, R. Sagar Yadav, Monika, A. Kumar
Singh, and S. Bahadur Rai, “Synthesis
Techniques and Applications of Perovskite
Materials,” Perovskite Mater. Devices Integr.,
pp. 1-19, 2020.

L. A. Muscarella, E. M. Hutter, S. Sanchez, C.
D. Dieleman, T. J. Savenije, A. Hagfeldt, M.
Saliba, and B. Ehrler, “Crystal Orientation and
Grain Size: Do They Matter for Optoelectronic
Properties of MAPDbI3 Perovskite?,” pp. 1-16,
2019.

G. Bonizzoni and E. Vassallo, “Plasma physics
and technology; Industrial applications,”
Vacuum, vol. 64, no. 34, pp. 327-336, 2002.

X. Xiao, C. Bao, Y. Fang, J. Dai, B. R. Ecker,
C. Wang, Y. Lin, S. Tang, Y. Liu, Y. Deng, X.
Zheng, Y. Gao, X. C. Zeng, and J. Huang,
“Argon Plasma Treatment to Tune Perovskite
Surface Composition for High Efficiency Solar
Cells and Fast Photodetectors,” Adv. Mater.,
vol. 30, no. 9, pp. 1-7, 2018.

V. Adinolfi, W. Peng, G. Walters, O. M. Bakr,
and E. H. Sargent, “The Electrical and Optical
Properties of Organometal Halide Perovskites

Relevant to Optoelectronic Performance,” Adv.
Mater., vol. 30, no. 1, pp. 1-13, 2018.

g5l G il 4 Lo Ko gl L8 S digai pli

eV m FWHM nm (X Y)om

Lot

Oebel sl )5 Cdgpu g LSle ol 5 elaie
b el oad (6551 BB a8 68 Sl o 2]
i (8 (allyg 28l 551 B (ad iz
S i ($5555 D go0,S lay als Qi adaS >
S0 Wl g Gﬂ SleS 5 Bds cely (oolandly sm)lo
Sl Ll Az gr as all 00,5 oloul w0095
BB O W glo Cl jpa> g uilucieglgisd il

[5].cel o LelSU
G i

(_,’_IT Cromd ;0 d> 355wl LSlo o b ColSugp
&S aee gl LU glhls Sose Caand jo 4z
L o2 Lewdly 05l o dgamee Slgal o 1) Lyl ool
) casgame (al Gane @ JI OlaS 5 o ol
oyl 555l BB g Ddz ad Gals b aieose e
Orizme g 03 o Gl colllng )9 iz
Slgol o Gl 5o aliw @ B 3519890 Lol

ol aoly> (656


https://opsi.ir/article-1-2659-en.html
http://www.tcpdf.org

