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Comparison of the thermal effects of continuous and pulsed lasers in the treatment of the
human retina

Mahboobeh Hayati', Gholamreza Honarasa'

"Physics Department, Shiraz University of Technology, P.O. Box 71555313, Shiraz

mahboobeh.hayati@yahoo.com , Honarasa@sutech.ac.ir

Abstract- In this article, the thermal simulation of the human eye in laser treatment for retinal diseases was investigated
and a comparison was made between continuous and pulsed laser methods for treating retinal tissues. Using COMSOL
software simulations, temperature variations in retinal tissue were studied based on different laser parameters. The results
indicate that pulsed lasers, with optimal parameter selection, can minimize thermal damage to sensitive retinal tissues and
prevent unnecessary temperature increases. This research can contribute to the improvement of laser treatment methods
for eye diseases.
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Pico-second optical switching using 2D-nonlinear photonic crystal ring resonator
Maryam Khodadadiara!, Mahdi Bahadoran'*, Zoheir Kordrostami?

Shiraz University of Technology, Faculty of Physics, Shiraz, Iran!.
Electrical and Electronic Department of Shiraz University of Technology, Shiraz, Fars, Iran?

m.khodadadiara@sutech.ac.ir , bahadoran@sutech.ac.ir,kordrostami@sutech.ac.ir

Abstract-In this research, two-dimensional photonic crystals were designed with a square lattice of silicon dielectric rods
within a dielectric material made of silica. Our goal is to investigate optical bistability in a system of two-dimensional
photonic crystals. In the proposed two-dimensional photonic crystal structure, by creating a defect in the central row of
rods and applying the central rod with a larger radius than the rest of the rods, an optical ring resonator configuration was
created, which has the ability to generate optical bistability in the telecommunication region. The simulation was done in
2D by Lumerical software of FDTD module, that was obtained the minimum switching time of 19.8 picoseconds, the
bistability time of 25.1 picoseconds, and the minimum input power of 6.69 Tw/um.

Keywords: Nonlinearity, Optical bistability, Optical switching, Photonic crystals, Silicon
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Nonlinear optical and plasmonic properties of colloidal gold nanoparticles: the effect of amino
acid phenylalanine and cetyltrimethylammonium bromide

Saeed Mirzazadeh and Soheil Sharifi
Department of Physics, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran

saecedand1374@gmail.com, tina.moharr4679@gmail.com, ssharifi@ferdowsi.um.ac.ir

Abstract: In this study, the effect of amino acid amino phenylalanine concentration and cetyltrimethylammonium
bromide (CTAB) surfactant on nonlinear optical and plasmonic properties of water-soluble gold nanoparticles has been
studied. For the study, a Z-scanner with a wavelength of 532 nm and a power of 80 mW, as well as an optical spectrometer,
were used. With increasing CTAB concentration, the nonlinear absorption coefficient increases and a red shift has been
observed in the absorption spectrum of gold nanocolloid. However, no change in the nonlinear properties of gold
nanoparticles has been observed due to the increase in the concentration of phenylalanine.

Keywords - non-linear optics - plasmonic - gold nanoparticles - z probe - surfactant - amino acid

IUST _ICOP2025_ Proceedings 040207 _MS.docx Yoo sl YYF axan



90 231 Sigigh g Suil (i JAiS (oS g ow 40l Wio
/ﬁ O 21 Sigigh (5 59ld g wikigo il JiS ComodAID

s oYl

U ppm YO clale b diges 90 ol> aiwl ol CTAB
4354).!’4..»5 CTAB )Y}ALSLUQ A 9 LRNA ﬁo)lj.&l{)”éo):)
oo dngs duwl ginel Voo e s D g ) gl cdale b

(\o)ls}').‘a)w‘

WU@J'}‘.J} M[M/LML’AJJ}JLJ}L?L@ @}o.!d.‘.e,zf’ o)/}.>}.é’

iy b g, -

“Siag)lpl 5l b dged bl )8 le i ln
Ivlas solial(Y olg> bo)s;

Cell-sample

f=5cm . ] Detector
——1—+$ : 1
s32nm IS_;I
a0mw tepmotor

Detector

SRy oledz -V oo, b

Ao b el & = 532) CW og0 j5d b uslS 55
Ja.ws.a ))..J 9y ] 00l oolazu s))_)-iu.dj) )l).)‘)é (u‘jsl.».n
Jsb 5 ©0) 55, glad i 38 ako 550 (o B0 3 5
4 dges Johw 0 mmY g pm)VY (55 o4 (20) b,
Fr oz o la jse SH LS og e (L ¥ Culis
L Joko 5l badiged g7y Jal Gad ol cols o8 > 5

4 5ol Jshor Caasbyn | ol e 4 T o

dodio

4 S Joldie olem (AUNPS) suSelS” (oMb &l )34l
SlaS 5 ol oS cel ouds cely ol fad 9 0510 o> (DI
S 8 Az gs 3550 Slge (555L8 5 ($58l5SISl slwojs o
5 «Sdgewdly Zowols AUNP sbass> o iolis 5l S
(1,3 ojlasl 4y anusly 4 oS el (NLO) s 8 (6,98 L3,
i e Ll g (SPR) (ol gl wpuis
oSl o sl g JEl Sloy Sigadly Sl ailoreo
a5 WS o0 Hlug ol 9 4 gl o Mbsls mhaw (g,
ueblideg 2SIl (2li (Fassly 5 wadd ol a4 e
3l i ol wile wilize laume Jelgs 558 o
sl S 228 Sgl wils il Ssendl (Sis
el b o) e S pbely SO 5 S s Wb &
Ssigedh olsFizs JB b 4 [aws o ol
PH sl e ol 3l 56 cos gadels oMb &l,34k

S 18 s g Pl condad ¢ Jgy a8

4 35,00 0959 b g oyl w0, anle g0l 8 olgegls

OO A sl ead (558 il o e )5 elss
Wlg (50§93 (sblineg 1Sl sl Glas (2520 )3 la AUNP
99 DA ey 4 o il adei aile ola ossy sl el
aaej orl 55 B0 )5 sl &S 058 (5,9l 5 SIS s (58
g oo oolawl gy ol Salinogid g (g o el il
e el sl Sl w0 odle i ol o cnlple
I T N
o Mo O35l (sl (6,58 pls> CTABLALSS 5u

RO PR

o lo3T-Y
:,_stw eoLnT 9 é‘,.o\'—\

el Fig ylate . ol oolaiwI M 0,3 ob 5 oy I8 ol jo
03,5 (5,5 ojlalysl 5 bawg psYI ol giel g CTAB
oD ol Jolme b0y )3 o 03500 ©F 5l prlio 2 50
siel Vgo Lale 5B gV s CTAB Yoo ho )
L sassls @lyd gl uizen b as oY) Jeidans]
3,5 i o gU VA e ojlail b g ppm ey e
oo 035 38, b 5 o3 5l 51 ool b (e

IUST _ICOP2025 Proceedings 040207 MS.docx

Yoo YYD amio



90 231 Sigigh g Suil (i JAiS (oS g ow 40l Wio
O Swigigh (539l g (qwiige (il JAS (oD

s oYl

4>9.: L: ] 00 U"")‘Jf \JS‘D 3 CJL.)s W) A.ML‘ZA)LLM
WVso o o) o5lil 4 CTAB clale iul33l L Jeax auls 4
e o 4Bl liElas o AN sas Sl o o ok
oVl s aalonl cdale galidl 315 Sl s oS

R PR WAV KN

Jb)_..: ‘_J..1> W/)‘atf//’ oq,qfw..bco[..f—’ ‘/}A}

et e
0,8 gl cale .
“w RE
Jsloee Bx1075
ppm
(ecmW™1)
35 oA diges 6.7
ko 0 ol Aiges
Yo Ny Zai
RV WT
e ) sl Al
v Vse FEYY
S| 9*'#"—‘
o Vo ol diged
¥o e 55y
RV WT
ko 0 ol Aiges
Yo Vge 9.1
CTAB
ke 0 ) gl diges
35 WVse 11.8
CTAB

CTAB 3l b a5 conl ] oains oLis YIS i s
Mo 0,8 gl Sdgondly aiin 30,8 Sy olbnl> cel
0,3 5l CenS gy et odims LiS a5 005 o0
$U s 9 CTAB (o (1S 0l 1 el ol sl oo M

W5 ol 0,3

oy g ¥

P sl sledsloe gly i Kdug, bz, la s
Jeind al snl 3 CTAB gl slo cdale LML &l ,3
Sl 0 ooly Hlas) ISKE o (Y]

0.95

normalized open aperture

0.90 0.0 mM CTAB
0.05mM CTAB
() 0.1 mM CTAB
-100 -50 0 50 100
1.054 ‘ ‘ ‘
5]
1=
=
A
i
%]
(=%
=] AA A \
g 1. 0-teees pET
=9 =, o -ofP
(=] = 7 o7
=]
e 35 PPM
= O WATER
£0.95+ A 0.05 mM PHY
‘g * 0.1 mM PHY
(b) o0 10 mM PHY
-100 -50 0 50 100

CTAB 43 Jsl=oa slo 494;5/)) Z g, (slgieio-) KO
u—u}//‘j...ﬁw/}mfj ML Jolzeeb

S @) s ansls ioli8l loges 3ee CTAB il3dl L
oais samlive aielagwl Lol b Sz s a5 S)ge
Ly @Li@"uj s 4 by e blas IS 50 (b)) JSocnl
23k 40 6555083905 Al oo 053 Fos S sl )12

[¥]. 50,5 oo cirogs ) daly, o

Ty =2 (=g0) (417 (1)
gy =BloLy 1+ (2)

Jsbletr 550,55 Dad s e Qi oyl BoT 0 o8
oo o3lp g Lol ol 5l eolaiwl b cawl diged Jige

IUST _ICOP2025 Proceedings 040207 MS.docx

Yoo I YYF amio



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

00 b a3t pf Cuols gy, p (e 56 Y Jos
IS a0l DL

&l ol
YFVE 0)5)4 6‘).» ‘:»5‘))5 oKiils )‘ ,iwa la

Lz o

[1] Jitendra Rajput, Ameeta Ravi Kumar, Smita
Zinjarde, A simple microemulsion based method for the
synthesis of gold nanoparticles, Materials Letters
Volume 63, Issue 30, 31 December 2009, Pages 2672-
2675.

[2] A. Ghanadzadeh, , H Tajalli, P. Zirack, and J.
Shirdel,.”On the photo -physical behavior and electro
optical effect of oxazine dyes in anisotropic host ”.
Spectrochemi Acta A. 60:(2004) 2925 -2932.

[3] M. Sheik -Bahae, A. A. Said, T.H. Wei, D.J. Hagan,
and E.W. Van Stryland, “ Sensitive measurement of
optical nonlinearities using a single beam”. IEEE
J.Quant.Electron. 26: (1990)760 — 769.

-~ vV  water T
g 05 © 0.05mM CTAB |
S 04
=
g A
5 03 °° o
2 o A
< 0278999 v o
o A
v
0.1 v g o,
vSo b
00| (© v99999¢ j
400 500 600 700 800

Wavelenght (nm)
o 58y Mo slome  slo dised sy iz il imie | IS
CTAB /4 o/,o.‘b Mk 9

(S S Az

Ooli8l celb CTAB LM 0,3 9l oS 55 ano o olislaazdly

S o e o 4 8 sy b ol
M‘ W—‘ ml)slﬁ‘;b L w‘)lbo)o 9.)Ll s_i.u}.o.w)b

IUST _ICOP2025_ Proceedings 040207 _MS.docx

Yoo SIYYY amio



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

Ol 41 5T 9, Khos (a2 9 Sl o 1 (S99 Sl 5 S 50 JSBS Sl 215k
3 K
S > (oo )05 pud
3 sixieo oBiild (3 owdigee 0uSiils
slowl i) 55 oz S K o giloand 9 (b 4 i Sess sloyob (somgs sla, sl 5l esliul b allie cnl o ouS
PR S LS 553 699,951 59 JUl sl hol prge Sl e sl jslate 4y 098 oo ax3 s YU Clas b s L5 Lo
3 YU s pdylhasl g 3 S oS Js 4 (5,99 Dledl ;5 b Fauaas Cueal ol 0al 03 0300 (29,5 nEae (eired 5 JSO S

028,158 5 535 10 85350 (o938l g lmales 5l (solaxs Bi> LSS S F,085 abl oo g5iie ()15 Le slo el 5 (558 )3 e
s oo AYYPA CiS Co o SAVEY n/RIU b ol olie 58 sl conlin sl onds slowl o)1 BlLbl 40 0,3456 L

J"ﬁ) )| G9’93 J.JLJ Ll C‘?"""" ‘6‘)‘) o OJA—‘ Cewdo é‘:fo ]AAB){AA Y.V )L..>L~u 3)‘.).4‘9 \/¥ X\‘_f )a.».z...v.: 505&.‘7{.@ RN
ol 00 0345 0,40 FDTD &9)}““45f‘#d%bbs?sk@@wc‘@‘)@@WSPWE

sz (S5t Wb SIS I S A sk - o3lgds

Design of S Shape Resonator in Photonic Crystal Refractive Index Sensor and Evaluation of
Its Performance as Gas Sensor

Zohir Kordrostami*, Hassan Heydari
Department of Electrical Engineering, Shiraz University of Technology

* kordrostami(@sutech.ac.ir

Abstract — In this paper, a new gas sensor is designed and simulated using two-dimensional photonic crystal structures
to create a structure with high sensitivity. To create the structure, a main waveguide for light transmission from the input,
in combination with an S-shaped resonator and an output waveguide, has been utilized. The importance of resonators in
optical devices is due to their small size, high flexibility, strong light confinement, and diverse structural parameters. The
s-shaped resonator is created by removing a number of rods and adding a central nanoparticle and placing four

nanoparticles around. The sensitivity for methane gas is 697/67, the quality factor is 12368, the figure of merit is 6976,

the detection range is 1/4 x 107*, and the structure size is 207 square micrometers. The photonic bandgap was extracted

using the PWE method, and the output spectrum of the designed structures was obtained using the FDTD method.

Keywords - Gas sensor, Photonic crystal, Resonator, Photonic bandgap, Waveguide
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Photodetectors based on ZnSe quantum dots: significant improvement of stability and
sensitivity by the growth of crystals along with the creation of a ZnS shell on them

Saeed Ebrahimi®”*, Dariush Souri', Yaser Abdi?
! Department of Physics, Faculty of science, Malayer University, Malayer
2 Department of Physics, Faculty of Physics, University of Tehran, Tehran
“s.ebrahimil35@gmail.com , d.souri@gmail.com , yaser.abdi@gmail.com

Abstract- In this research, photodetectors based on ZnSe quantum dots and ZnSe grown by microwave irradiation (ZnSe-
MW) were made; by reducing the rate of electron-hole recombination via formation of ZnSe@ZnS and ZnSe-MW@ZnS
heterogeneous structures, their stability, sensitivity and efficiency were significantly improved. The synthesized quantum
dots had a bandgap of ~3.5 eV and a crystallite size of ~1 nm. Their photodetection capability were investigated in a
standard setup with 2V bias voltage under UV light irradiation (395 nm) with the intensity about 12.30 mW/cm?. It was
shown that the simultaneous application of ZnS coating and microwave irradiation is an important approach to improve
the photodetection properties of ZnSe quantum dots. Due to the tunable properties and improved performance of these
photodetectors, the ZnSe-MW@ZnS sample with 537.1% sensitivity and short response and recovery times (0.2 and 1.7
seconds, respectively) is introduced as a promising material for making fast and sensitive UV photodetectors.

Keywords: UV Photodetector, light sensitivity, growth of quantum dots, heterogeneous structure, ZnSe quantum dots.

IUST _ICOP2025_ Proceedings 040207 _MS.docx Yoo sIYFY axan



90 231 Sigigh g Suil (i JAiS (oS g ow 40l Wio
O Swigigh (539l g (qwiige (il JAS (oD

s oYl

olyS bl g oad oS5 (5% zp8 4 ond 4gd)
Q¢5)'§| )l o wl.e,l ) "b}“"u;“ a8lsl ZnSe-MW 9 ZnSe
B UV-C il cov Jol> sl ol pH aodais g TGA
&y ZnSe-MW@ZnS § ZnSe@ZnS jiw) Lgdh oo oslo
colo sy wgs anxle [0 aope 4 i ol
Sl (b9, & (ageilid S slaarY (s 55 slajle 1]
ooy b CYeum alold L) slaslss slag,b 5 ool agys
Llas o s 08,5 o 206500 oyl (59, (S, 5d o lasbinl
S 0k by, 4 Dlakad 51 Sy 58 (5 c0nd A oagilsS
S92 Ol omies (Sl (oo Sloog 58Ul 5 0k SLas Y
S 30,5 oo Jrate Slakad 51 e By g0 a4 dagy] )l
Y0 nm zge Job LUV 20l 4 s bzl IS0T o Slos
oo ploul 5,6 G610 VYV s mW/em? odgamme ;o Sad g
g oo bl YV coli 5y 0 bajle, 0ol a5 (5 9k 4 sl
Migh) 2els 2o g (Taan) (So,b 50 Lol 51 55000 Ol

ol 0050 5 (6,503l e I-V awgs

VPR W e 699.»4‘55 Llas 6)9.) 9 6)L.>L~J @bw
g S yoh ojlail g oads (SIS F 50 axlie )0 by en
Biloays )5 G ped V Jgoz 40 o] Caws w4 (6551 (6 )lg BT
G9)S Sou,y (S cpl jo 0 e lis |y ZnSe-MW@ZnS
y9a> EDS (ol g cowl oawlice BB ~YA nm ojlasl b &l,d
o Zn gald YL Sal WS e W I,S §Se Zn ,ole
Cns ZnSe-MW  slodins (g5, Z0S ding JoSis 4y wilgs

Sgu 0ols

Znte
"; D4 = 24 68 nm
SKe 1
Lo 01 =31.30nm
Znke
InKp Sekosekn
0 2 4 6 8 10 12 14 165
E (KeV)

ZnSe-MW@ZnS s/, EDS (> § FESEM , sai (Cul, 1) IS

dodio

o) 50 Glod s o 5 (UV) Liaul,d ,9 awxis
5 65 SPrnsal (ol Sl BlS dse codsS b
Sl S55UsS Slge 595 Bag, cnl 51 D] o s slas olbls)|
Gl il $ 15 ool 5,50 UV g5 slajls 1501 el
&5 b s Jle wdz cupd Gl 65 sleansT aiges
moya> g Loy SSUl @ e S 55k 092y ol b st 09>
ol S oo Sgamma |y o] 5k 6,15 55 b sn a3 slo
09 oo hend y5h At Ul g Gl 035l 4 el
5 olaeal slo izl ags pla coaste slas oy, [Y]
L¥ ) ] wlazsl anuss 6,90 6 K> 5, Slos Souge (sl Y]
srolliws sl L;‘J'.‘ Gl (S paie ‘QMU )L';é-L.u
SS9 yiSlgnl slaolws 51 (6 )l .l a8 iy Soig uSU!
b, lslo g oy 5 iies slajl IS8T L L YL LIS
Lov] wlass 5 13 o) 08,90 08,505 b au by T lucesls
P YV eV 6)lg BB Ln go5 5l jord (ZnSe) (g9,00ds
b SosS 0aSed il poe gl a5 conl S s
ol ol 0] wsb oo Y1 eV (s )les BIE L (ZnS) (59 0uilgun
0%l izl S LSS gl ZnSe aiwg lgie 4y 1, ZnS
Gl a8l dgups plo> b (5, C)La‘ Gl dd ‘S»L).:J.)Lf
gyl dtnd uiloia po Gl slel b ool o cnlpls
o) o ZnSe wiis oS ol 0l uimen 9 ZnSe@ZnS
blas LS)i““"’ ua‘? 9 LS)L.\JL: b ol oo = vt&Lw

.09 oolo £la,l ZnSe  cogilgS

9 6l ST 5 sogiilss bl casLus

ol JLeis e 3,523, o ik )« sopilyS bl i
Sy lwl Jolowo 3l oads agd) Zn e i faol . Conl ool
Se o e b (TGA) sl SIS 55 2digy Jole
5 (Se) paetls 105 ol 2lo3515 0090500 ol 3l 0uds )
S5 085,158 Gl s (NaBHy) wyjueg s meoes
A Sz 00,5 S ZnSe  segiileS blai b Wl oo
F s ol sesiileS bl ) oise @8l ol diged
ZnSe- yiw) Ngd e 03l 1,8 5199,k Gl Cow ad By
o Jolowe 5load ad) S e ace sl o (MW
Zn ;g avie b (UV-C o il Cov (Na2S$203) SOlalgugs

IUST _ICOP2025 Proceedings 040207 MS.docx

Voo SIYFY amio



s oYl

90 231 Sigigh g Suil (i JAiS (oS g ow 40l Wio
O Swigigh (539l g (qwiige (il JAS (oD

e Al ye 3 ladiged [U8) 09d co cualive a5 johailes
b anls bl Al o lad ) I pasy s 5 ol 00 yoas
ke 55 4 olgise |y s3lo BT anld o adsh IS ol >
5 obey GBI LS ol s Sbe)S b g o9 b
oG 225) lga 53 S92 ge slayl5 slaslge Cizl-ode
boo ol le S ko) e 4 (s les 3 UV
Sl 2 (e 5599 5o, ST al B gl abie b
59 il s @il owl oud saslie [V] g 40 50 ZnO
bl aen ;o (Cuwglie 2alS) Gl (Rl s inl 8
50 5850 sesiileS bly .ol 030,85 odlds jiw  segilgS
R I PR Y=L U JURVE TIPS TN [ U EX L
ot 4> sl com 5 03g0i 0038 095w ;0 (hie o

38,5 0 055 a0 (a5 azb) ol sl L

~0955 55 a8 g 00 ole udr laygigh (bl L L
Sl
o 90k Ol lawg oud slbml) (e Jenily ot b
@ oy Sl g oud Jite mhaw 4 (5 42U 0 6l
5L el 5 STy B ol Gl g g0 a8 5 ool gl
200,8 go oy iy 4zl o 5 (y5eaST slaJgSge e b

Ol slaial jo oals adgi soo o aigled o0 0,0

h+ + OE (adsorbed) — 02 (gas) (\ )

B b 53 g Sl nboe al P (S 5SU il cnl ple
plo 4 0,lg0 S3T (slay iUl (ST (oebans iz 5
Sl ZnSe  egiileS bl ¥ o b [A] axl s
o Lot Sl o Jlgte sbo il b g anslas pgllas
oS She slajlS Qa4 Wi e gadge (nl 39,0
sbl> 5 g ally JJs 4 a5) ZnSe gzl 0 UV il
- 50 05 03l Carnd (3,10 oYL JoSge i &8 ( xaw
g Wed (ogiilyS LU 50 999,50k b a5 we
3 I PR LQUT 6)9.! ““'.'."*’LW'> w‘JS‘ [EPw) My/w
Sial33l S 0 b Jals il o agiilsS Ll cpl o, b &l
At Cenglie iy el o0 iy b sodl ol g azly
~ (s odaline (rizen b o0 011 slaJol> S 25 gl
OB G99 L) ZnSe (g5, ZnS il obml 51 y0 a5 040
lonl sl oad 5wl 5 e 6598 ol (99,500
BB L ZnS aingy cdadlrs 35 g pdaw ol JJo 4 wilgs oo

S H3k gP el g ZnSe sleats 5l Sow o)ly

Cowlus § I-T o soe «(d b a slajloged) ¥ IS )0
al> 1o cotn o dajle 5T (Sensitivity(%)= Al/Lgarc X100)

3 ol s 5 o Shae S g 0al ools lis ( Lhgels— il

0.78

wload 355V s

(@ | ZnSe QDs
=z 06
o
- 0.42 off
=
g &
= 0.24
o
2 0.6 '
= g 1
£ e Wiy
) ]
-0.3 -
95 324 553 T82 1011 1240 1469 1698
Time (s)
6.8 (b) T 60
—~ 58 —— L
q e
£ a8 Z e
- @
5 38 oft f.; °
5 28 r 1uzu 1888 1961 2014
Time (s)
o N\N‘H w
£ 08
e ZnSe-MW QDs
42 on
255 505 755 1005 1255 1505 1755 2005
Time (s)
1490
(c) -
Z 1270 | £ &0 s T
= 1050 i f * \k
- | - i
& '\ofr £ ° |
t 830 IS a0
3 N 1750 1785 1820 1855 1890
S 610 Tme {!I
o8
]
£ |
& 390 J W
170 1on ZnSB@ZnS QDs
420 634 848 1062 1276 1490 1704 1918
Time (s)
800 0
700 | (4 g
= > 500 .
T o0 1
f:' 500 E 200 L
g 400 ] o f @ 100 —]
5 200 1670 1708 1748 1787 1826
Q Time (s)
5 200 \ \ N K NN N
ol JUUUUT
0lv = Znse “MW@zns aDs
-100

Time (s)

270 470 670 870 1070 12.?’0 1470 16.70 1870

(a sosiilsS Ll (sl UV il i90l5 coed [T g0 T IS
ZnSe-MW@ZnS (d 4 ZnSe@ZnS (c ZnSe-MW (b ZnSe
als u-’f’i &l | digad 0 Covlurs 0l Cavg (slo,logas

Ao o lid il Sgels

IUST _ICOP2025 Proceedings 040207 MS.docx

Voo SIYFF amio



S— 9021 Suigisd g Sowisl uil JiS (oS3 g o 40 o
O 931 Sigiad (559Ud g (cwihigo il RS pmodiD

s oYl

ol BF e,

L2z yo

[17 S. pandey, A. Shukla, and A. Tripathi,“Highly
sensitive and self-powered Ultraviolet photo detector
based on ZnO Nanorods coated with TiO,”, Sensors and
Actuators A: physical.,Vo0l.350,pp.114112, 2023.

[2] Sunaina, A.K.Ganguliand S. K. Mehta, “High
performance ZnSe sensitized ZnO heterostructures for
photo-detection applications”, Journal of Alloys and
Compounds., Vol. 894, pp.162263, 2020.

[3] A. F. Abdulrahman, N. M. Abd-Alghafour, and S. M.
Ahmed, “Optimization and characterization of SILAR
synthesized ZnO nanorods for UV photodetector sensor”,
Sensors & Actuators: A. physical., Vol. 323, pp. 112656,
2021.

[4] Y. Sun, D. Xie, M. Sun, C. Teng, L. Q, R. Chen, L.
Xiang and T. Ren, “Hybrid graphene/cadmiumfree
ZnSe/ZnS quantum dots phototransistors for UV
detection”, Scientific Reports., Vol. 8, pp. 1-8, 2018.

[5] S. Ebrahimi, and D. Souri, “Green synthesis and
optical properties of ZnSe:Cu@ZnS core/shell
nanocrystals  fabricated by new photochemical
microwave-assisted colloidal method”, Journal of Alloys
and Compounds. Vol. 840, pp. 1-13, 2020.

[6] S. Ebrahimi, D. Souri, and A. Khezripour, “Strain-
size features of bare ZnSe:Cu and ZnSe:Cu@ZnS
core/shell quantum dots from extensive X-ray diffraction
analysis, and their photoluminescence properties”,
Journal of Luminescence., Vol. 244, pp. 1-14, 2022.

[7] B. D. Boruah, “Zinc oxide ultraviolet photodetectors:
rapid progress from conventional to self-powered
photodetectors”, Nanoscale., Advances Vol. 1, pp. 2059-
2085, 2019.

ST sl A.L.ayb gS)-i“’ dLm)Sﬁl)Li S ‘uuaLo [A]
‘ulMLs oli.i;.slo 6)5.) ‘\JL«J) O 9 u;a—l 6&@&9;9‘ LJ S99y
Avay

S5ys0 HUES! rizen Bl Ho5 b oad sl 0 jam g 2SI
3 el (SaSU o SO diwg/aias ogilsS bl
EPSUISCIE IR JURE JRVST SRR INE STV CIE ST
Comolas aips &l (5,55 b ool sl 1) 65350 Jlal
S lr pe Jelse Sl i jee Job g S g b
OB a5 sdee Al Culy 0 el 658 e
HB o 3B lenoals il LS5 ol yon 42 299,500
555 (glajl, ST ol 53 5 (s)luk S5 2 25
olyod 4y (5,5 Cumlu (i dadignd (o 5o (plpls o)l
Fewly oyloj &S el ZnSe-MW@ZnS 4 Ly o yige s kb
ol el ol s A VY g /Y s o) obsbg
slagle; 5 INVY conlis L [¥] ZnO sloalogil b mbs
UV (b & o 46 1Y 5 WA o & sl 5 il

ol dolie b < /0 mW/em? Sals b (YAD nm)

S V] DY) Jlomygslidis g, 0 locS sl o5l 1) g

5 o e bz il Gz db] Ex (0V)) s s

NS &MLM}
QDs D™ " (nm) Eg[r\‘} laark (BA)  Ligne (nA)  AlMgun (%)
ZnSe 1.02 3615 - . -
LnSe-MW 0.55 3.502 0.6 1.3 96,4
LnSefnS 0.81 3.502 3422 5244 533
ZnSe-MWaZnS 141 3324 28.0 178.4 537.1

a5 ab ceb ZnSe p sie 5,9 sk, a1 g laul pas
Ay Cawd I 0e5 Caslus UV g8 Jlgie slo 4ol 51 e
5505 sr99,5ale Gl Lawgs lag] ady Gl 5l eoszg cnl b
s5b 4l ol 55 sla Sy peiilsi Z0S (idg Sl
ZnSe-MW@ZnS jluesl |Lslu oo ol&5)] 6 Kol
Ol sl Jods a5 ols (lis 1 (598 ol 0 SV
Jeily 5l oleS swaige CobB 5 g obsS 2b3k 5 by
S5 Sbadew 5 bKus ane; 0 0p)5 e VL

| )‘0)5.’5){

IUST _ICOP2025 Proceedings 040207 MS.docx

Yoo )Yf& EE T



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

oliws 3l solaiw! b (6 LS lw 9 (Swilo (g5 dguts jokiio 43 powignd (59 2 (39w (RO by
SPE Glowdy

Ols> 4> 98 (e (i Oeg (e 6525 oy Llo ) el

Ol e QIR sl dnn (538 5 pole slSinghy (ol dwn CxlaS 5 Lawdly 0aSlingsy

Sl el ous plonil SglST (Glowsdly olKiwss 5l ookl b paagus 13 (459,08 Hlojed CilS g Slid Y iagh cpl ;o tounSs
ol 8,5 )18 iy LSad e B 35em alols [0 pauss 4V 5 g ol ool caal olKws Wil (g9, » SING pgdiw 2 S
XRD § XRF 5JUT s o loj] plosl 51 ey pomrgns diges .l 00 055 17KV 5L 5Ly ¢ Imbar [Lad 1o 59,505 58 ols ¥

B85 o HLES diges 10 1) pommdiw duo ) YV« XRF 5JUT 5 om0 o L |, NN g NDN (sla;ls LSy XRD 50T s )5 1,8

XRF 5J5T « XRD 50T ¢ 459 55 coilS o (59,005 Glas aY « Soil5 (slowsdl 05lguads’

Nitrogen Coated on Niobium for Improvement of the Mechanical and Structural Properties
by Plasma Focus Device

Amir Raeisdana, Maryam Akbari Nassaji, Nooshin Pishbin, Mojtaba Nohekhan

Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, Tehran, Iran

araeisdana(@aeoi.org.ir

Abstract: In this research, the simultaneous coating and implanting of nitrogen in the niobium has been carried out by
the plasma focus device. Silicon nitride ceramic Si3Ny is installed on the anode head of the device, and the niobium
substrate is placed at a distance of 35 cm from the place of pinch formation. 30 shots of nitrogen gas at the pressure of
Imbar and charging voltage of 17kV were applied. After performing the tests, the niobium sample was subjected to XRF
and XRD analysis. XRD analysis shows the formation of NbN and Nb,N phases and XRF analysis shows 32% silicon in

the sample.

Keywords: Plasma Focus, Nitrogen Coating, Nitrogen Implantation, XRD Analysis, XRF Analysis
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Investigation of the dynamical behavior of pulsed electrical discharge with pulsed laser pre-
ionization
Haniye Masoumi!, Mahdi Shayganmanesh! and Mohammad Hossein Mahdieh!

"Department of physics, Iran University of science and technology, Tehran

haniye_masoumi@physics.iust.ac.ir , shaygan@iust.ac.ir , mahdm@iust.ac.ir

Abstract- In In this study, a series of experiments was conducted using a nanosecond pulsed Nd:YAG laser with a
wavelength of 1064 nm to induce laser pre-ionization in gas discharges. A photodiode was employed to investigate the
discharge dynamics and to measure the delay time between the laser pulse and the electrical discharge pulse. The laser
pulse and discharge emission, was acquired by the photodiode into electrical signal, which was then transmitted to an
oscilloscope. This method enables precise analysis of the discharge dynamics and the identification of factors and
parameters affecting the delay time. The results show that the electric discharge speed is directly proportional to the
applied voltage and laser pulse energy.

Keywords- Delay time, Controlled Electrical Discharge, Laser pre-ionization
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Optimization of Material Identification by Creating a Hyperspectral Imaging Database Using
Deep Learning and Spectral Angle Analysis

Omid Saedipour!, Hadi Rahimian®*
"Masters stubent in laser and optic, Faculty of science, Imam Hossein University, Tehran, Iran
ZResearcher, Faculty of Science, Imam Hossein University, Tehran, Iran.

Omidsp79@ihu.ac.ir , Hrahimian@ihu.ac.ir

Abstract: In this paper, we present an advanced approach for object identification and the creation of hyperspectral
database using artificial intelligence and deep learning. To improve identification accuracy, we utilize the cosine similarity
method to compare newly obtained spectra with reference spectra in the database. Additionally, supplementary methods
such as wavelet transform and principal component analysis (PCA) are applied to optimize the convolutional neural
networks (CNNs) and extract essential spectral features. Furthermore, we calculate the mean reflection values for the new
spectrum and compare them with the reference materials in the database to ensure logical consistency. This combined
approach of cosine similarity and mean reflection comparison enhances both the accuracy and robustness of the object
identification process, demonstrating its effectiveness in various practical applications.

Keywords - Material identification, hyperspectral spectroscopy, deep learning, cosine similarity, spectral angle analysis,
reflection comparison
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Optical Enhancement for Reducing Reflection in P-Type Silicon-Based Photodetectors
Mohamad Gholizadeh?, Hadi Rahimian™!, Aliakbar Rezaei', Omid Saedipour?

'Researcher, Faculty of Science, Imam Hossein University, Tehran, Iran

2Masters student in laser and optic, Faculty of science, Imam Hossein University, Tehran, Iran

Hrahimian@ihu.ac.ir

Abstract: To reduce light reflection from the surface of silicon wafers and enhance their efficiency, two main approaches
have been employed: 1- the use of anti-reflective thin film coatings, and 2- surface structure modification through the
creation of microstructures and nanostructures. This paper focuses on the second method, utilizing anisotropic chemical
etching with a potassium hydroxide (KOH) solution. The parameters affecting the etching quality, such as temperature,
KOH solution concentration, and etching duration, were carefully investigated. Additionally, silicon wafers were exposed
to electron beam irradiation from an electron accelerator to evaluate its impact on surface structure and light reflection
reduction. Results from comparing various etching methods on silicon wafers with P(100) and P(111) orientations
indicated that KOH chemical etching was more effective than electron beam irradiation in reducing light reflection. The
etching depth was analyzed using a scanning electron microscope (SEM) and reflectance spectrum measurements. The
optimal conditions were found in sample S6, a P(100) silicon wafer etched in a solution containing 5% KOH and 2%
isopropyl alcohol at 80°C for 60 minutes, which exhibited the lowest reflection of 16.48%.

Keywords - Etching, Wet Etching, Silicon Photodetector, Semiconductor Photodetectors, Black Silicon, Surface
Morphology Modification
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Investigating laser irradiation parameters in laser induced graphene electrodes
Fatemeh Rajabi !, Hedieh Pazokian 2, Maryam Bahreini 3, Mohsen Montazerolghaem *
13 Physics Department, Iran University of science and technology, Tehran, Iran
24 Photonic and Quantum technologies research school, Nuclear science and technology research Institute, Tehran, Iran

m_bahreini@iust.ac.ir

Abstract- In this paper the laser induced graphene process for making graphene electrodes has been investigated. For this
purpose, polyamide polymer as target sample was irradiated by 445nm laser. Irradiated samples were investigated for
change in morphology, graphene formation and electrical resistance with scanning electron microscopy, Raman
spectroscopy and resistance meter, respectively. The results show that changing irradiation parameters has significant
effect on fabricated electrode and so its application.

Keywords: Graphene electrodes, Laser induced graphene, Biosensors
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Investigating the effect of changing antisolvent on optical properties of MAPDbI3 perovskite
compound

Leila Nedaei, Reihaneh Nabizadeh Arbabi, Nesa Jafarzadeh,Shadi Firozear , Bijan Ghafari Ghomi, Mahboubeh
Rabbani, Shahab Norouzian Alam

norouzian@jiust.ac.ir

Abstract- In this research, the optical properties of methylammonium lead iodide (MAPDI3) have been investigated.
Experimental results showed that this compound has a tunable band gap that make it suitable for various applications in
optical and electronic technologies such as detectors, LEDs, and solar cells. This combination attracts attention not only
in terms of high optical efficiency, but also in terms of easy synthesis and low cost. In this research, the synthesis was
carried out using a one-step spin coating method. The optical behavior of the samples has been identified and investigated
using absorption spectroscopy methods. The results show that the effective components in the synthesis of these materials
affect the particle size and thus their band gap and optical properties.

Keywords: Methylammuniom lead (II) iodide, Optical property, Perovskite, Photodetector.
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Calculation of Second, Third and Fourth Order Dispersion in a Three-Layer Metal-Insulator-
Metal (MIM) Plasmonic Waveguide

Roya Attarzadeh!, Mohsen Hatami?, and Mohammad Mahmoudi'
'Department of Physics, University of Zanjan, P.O.BOX: 45371-38791, Zanjan, Iran
ZFaculty of Physics, Shiraz University of Technology, Shiraz, Iran
mahmoudi(@znu.ac.ir, roya.attar@znu.ac.ir, hatami@sutech.ac.ir

Abstract- In this paper, we presented a detailed analysis of three-layer metal-insulator-metal (MIM) plasmonic
waveguides. By employing a MIM structure composed of two layers of silver and a layer of silica, we calculated the
different orders of dispersion. Because complicated function of frequency and propagation constant we used numerical
calculation and numerical differentiation to find first, second, third and fourth order dispersion. The zero second order
dispersion of plasmonic(ZDP) waveguide varies with the gap distance between the metals. Because of field confinement
in plasmonic waveguide, this calculation is used for nonlinear application such as continuum generation. Continumm
generation usually occur near ZDF in fiber and ZDP in plasmonic waveguides.

Keywords: Plasmonic Waveguides, Dispersion
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1. Introduction

The initial investigations into plasmonics can be traced to
the early 20th century. Initially, Professor Robert Wood
noted the peculiar and inexplicable characteristics
associated with the measurement of light reflection from
metallic networks. Within the reflection spectrum of his
experiments, he identified narrow bands, which he
termed singular anomalies [1]. David Pines later deduced
that the energy observed was utilized in the collective
movement and fluctuation of free metal electron species,
coining the term plasmone[2]. In 1956, Jaec Woong
introduced the term Polariton to describe the oscillation
of metal-bound electrons in conjunction with incident
beam photons [3].

Plasmonics is founded on the interaction between
electromagnetic waves and conduction electrons in
nanoscale metals, and these plasmonic effects amplify
nonlinear optical phenomena that are contingent upon the
electromagnetic field. Electromagnetic waves that travel
along the interface of a metal and an insulator are referred
to as Surface Plasmon Polaritons (SPPs).

The characteristics of plasmonic excitations are
significantly influenced by the properties of the
dielectric, the metal, and the surrounding environment,
which renders plasmonic waveguides particularly
effective as highly sensitive sensors [4]. In the realm of
nonlinear optics, this characteristic can be exploited to
induce nonlinear alterations in the dielectric properties of
either a metal or an insulator via light, consequently
affecting light propagation and enabling ultrafast
processing of optical signals [5,6]. This paper begins with
a linear analysis of a three-layer plasmonic waveguide
composed of two layers of silver and one layer of silica
as the dielectric. Through numerical methods, we obtain
various orders of dispersion and illustrate their
corresponding diagrams as a function of wavelength.

2. Equations

Single-layer plasmonic waveguides stand out among
various types of waveguides, including dielectric
waveguides, as they represent some of the most effective
configurations made from metal and dielectric materials.
These single-layer plasmonic waveguides significantly
enhance the transverse magnetic (TM) mode due to the
presence of an extrinsic electric field component that
activates the plasmon polariton, thereby fulfilling the
necessary boundary conditions.

The electromagnetic fields at the metal-dielectric
boundary are derived from a thorough analysis of
Maxwell's equations, along with the application of
appropriate boundary conditions:

D=p (1)

VxE=—0B/at )

<l

V X H = Joy + 0D/0t 3)

Combining Equations (2) and (3), by assuming Text =0
and p = 0, Helmholtz equation for electric and magnetic
field components in the frequency domain are derived as
follows

V2H, + &(w)kZH, = 0 ()
V2E, + e(w)k2E, = 0 ®)
V2E, + £(w)k2E, = 0 (6)

Where w is frequency and Kk, is propagation constant in
the free space, and €(w) is dielectric constant, which is a
function of the frequency.

We will now direct our attention to surface plasmon
polaritons (SPPs) in a three-layer configuration
consisting of rotating conducting and dielectric lean
films. In this context, each distinct interface can support
bound SPPs. Our focus will shift to the three-layer SPP
systems depicted in Fig. 1, which are formed by thin
dielectric and metallic films. A silica dielectric layer (I)
is situated between two infinitely thick silver claddings
(11, TII), thereby creating a metal/insulator/metal (MIM)
heterostructure.

Z‘L

I &

Fig. 1: A three-layer structure consisting of a silica-lean layer
[ positioned between two infinite half-silver regions Il and II1.

Our primary focus is on the lowest-order bound modes,
and we will begin our analysis with the TM modes
oriented in the z-direction as follows [7]:

Hy = Ae kszeifx (7-a)
_ ;1 6& _ : Aks ka7 iBx _
By = 1(.08083 a0z lmsos3 e e (7-b)
— B — BA —k3z ,iBx _
E, = Py Hy, = Py e <3%e (7-¢)

forz > a,

Hy = Cef17elfx + Dekazelfx (8-a)
_ ik k1Z _ 1ya—k12y HiBx _
E, = 1m80€1 (Cef1? —De 1% e (8-b)

B _ .
B, = oo (Ce*1% + DeKa?)eifx (8-c)

for—a <z < a, and
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" PrE P
Hy = Bekzzelbx (9-a) plasmonic waveguide at a wavelength of 1.55 are equal
t0 51299 x 1079 , 5.5304 x 10726 , 2.7456 x 1070
E, = —i mi‘:iz ekaz oifx (9-b) and —4.7511 x 10~ >5respectively.
E = — BB ek2ziBx (9-c) 516 _xlw"
z WEYEL
5185 F |
- Ck2 — _° \
for z < —a, where for = 1,2,3: k? = B2 — k3¢ ko = - —— /
By imposing boundary conditions, sy
(ﬁ*—k_?’) - 5.14
— &1 &3/ \kpag2kja,—kza
B (k_l_k_Z) ee € A (10) B35 .| X 1.55424e-06 |
€1 €2 % | Y 5.12904e-09
513 LY -
(k——k—) h :
— &1 3/ —kja,—kza o .
C= (Zk_l e e THIA (an 2 14 16 18 2 22 24 26
€1 A =10°F
(k_1+k_3) 1078
D= %eklae_k?'aA (12) ih o X 1.554242-06
(zg) S~ | Y 55304026
05 e
3. Dispersion 0 =
Dispersion is a critical factor in the transmission of short o b
optical pulses, as the various frequency components of e
the pulse propagate at distinct velocities. When nonlinear 1.5] %
effects are present and interact with light dispersion, the 2r
material exhibits diverse behaviors. The propagation of a 25
pulse occurs at a speed defined as vy = 1/f;. a
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6
The broadening of the pulse arises from the fact that . w0
various frequency components of the pulse travel through 104
the waveguide at slightly different velocities, a i
phenomenon attributed to group velocity dispersion 14t /
(GVD) characterized by B,. A delay in the arrival of 3
different spectral parameters results in the broadening of l /
pulses. 10+ 7
o /':
The wave equation for TM modes is & o
9Hy 2 2 ’ ///
922 + (koe — B )HY =0 (1v) ak X 1.554240-06
Y 2.745617e-40
The different degrees of dispersion are calculated from o -;4' = e wy O i
the numerical derivative of 3 in relation tow, that is, from ’ ' ' Tk ’ i
the following expression [8].
%4052
Bo=(58)  m=12..) (1%) B
m dom =00 yhay aens "
0.2 ™
The resolution of this system of linear equations yields \'-\
an implicit expression for the dispersion relation that 0.4t \'\\
connects  and o[7]. o '\\
e~tkia — ki/e1t+kp/ez k1/e1tks/e3 (18) e \\\
ki/e1—kz/e2 k1/e1—ks/e3 \
0.8
In Fig. 2 various orders of dispersion is shown the gap
distance between metals is 2a = 250nm .

According to the values indicated in the charts, the
various orders of dispersion -f;,B,,83 B4~ in a

Fig. 2: Various orders of dispersion in plasmonic waveguides
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The diagram illustrates that the second-order dispersion
exhibits negative values across a range of wavelengths.
The zero second order dispersion of plasmonic(ZDP)
waveguide varies with the gap distance between the
metals.

An ultra-short optical pulse, which is propagated through
a nonlinear medium, results in significant spectral
broadening. This phenomenon is commonly referred to
as continuum generation. Because of field confinement
in plasmonic waveguide, this calculation is used for
nonlinear application such as continuum generation.
Continuum generation usually occurs near ZDF in fiber
and ZDP in plasmonic waveguides. Table 1 presents the
various wavelength values corresponding to the ZDP,
along with the associated values of 3, B3, and f3,.

Table I. The various wavelength values corresponding to the
ZDP, along with the associated values of By, f3, and B,.

2a Ao Bs B3 Ba
50 nm 1.8835 | 5.892 | 5.369 —1.857
x107° | x 107°| x 107%° x 10754
150 nm | 1.8072 | 5.259 | 4.313 —1.435
x 107 | x 107°| x 107%° x 10754
250 nm | 1.8635 | 5.892 | 5.369 —1.857
x107° | x 107°| x 107%° x 10754
300 nm | 1.8045 | 5.0910| 4.267 -1.356
x107% | x 107° x 10740 x 10754
400 nm | 1.8127 | 5.048 | 4.321 -1.319
x107% | x107° x 107%° x 1075%

The data presented in the tablel clearly indicates that of
wavelength values corresponding to the ZDP exhibit a
pattern of decrease and increase across the specified
ranges: from 2a=50nm to 150nm, from 150nm to 250nm,
from 250nm to 300nm, and from 300nm to 400nm,
respectively.
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Experimental study of the nonlinear optical response of sunflower-sesame oil mixture
Ebadi, Mehrnoush'; Haddad, Mohammad Ali'?; Bidmeshki, Hamideh''; Ghadiri, Fatemeh'; Golestanifar, Moein'
! Department of Physics, Yazd University, Yazd, Iran, PO Box 8915818411.

2 Photonic Research Group, Laser Spectroscopy Research Laboratory, Yazd University, Yazd, Iran,
PO Box 8915818411

mehrnooshebadi(@stu.yazd.ac.ir, mahaddad@yazd.ac.ir

Abstract: Recently, nonlinear optical response of some oils has been proposed as a measurement metric for their
authenticity. In this paper, the nonlinear optical response of sunflower-sesame oil mixtures with different volume ratios
was experimentally investigated by studying the diffraction rings of a 405 nm continuous-wave laser beam using the self-
phase modulation technique. By recording the number of far-field diffraction rings observed as a function of laser beam
intensity for sunflower-sesame oil mixtures with different concentrations, the nonlinear refractive index was calculated.
Using these calculations, a direct relationship between the nonlinear refractive index and the concentration of the oil
mixtures was found. The results indicate that the observed nonlinear optical behavior originates from the thermally
induced effects caused by laser irradiation in the selected samples.

Keywords: Nonlinear optical response, Nonlinear refractive index, sesame oil, Spatial self-phase modulation, Sunflower
oil
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Enhancing the Efficiency of Perovskite Solar Cells by Passivating the Electron Transfer
Layer and Perovskite Interface

Mostafa Shabanloo!, Mahya khooshtarkib 2, Fatemeh Zarali 3, Elnaz Yazdani*", Nima Taghavinia’®

1,234 Physics Department, Faculty of Basic Science, Tarbiat Modares University, Tehran

Faculty of Physics, Sharif University of technology, Tehran®

'M.Shabanloo@modares.ac.ir 2Khmahya834@gmail.com * F.Zarali@modares.ac.ir “Elnaz.Yazdani@modares.ac.ir
STaghavinia@sharif.edu

Abstract- Perovskite organic-inorganic metal halide solar cells are considered as one of the most promising options in
the field of photovoltaics due to their low cost and high efficiency. Keeping the low-cost manufacturing method, along
with their defect-prone nature, makes their manufacturing always a challenge. The use of passivation methods has shown
that they can be used with the aim of reducing defects and increasing efficiency. In this research,
ethylenediaminetetraacetic acid has been used as an interfacial modifier to passivate the defects between the surface of
the electron transport layer (SnO2) and perovskite. The fabricated solar cells were measured by current-voltage analysis
under 1.5 AM sunlight. Also, the behavior of the perovskite layer with and without the addition of (EDTA) was

investigated by photoluminescence and UV-visible spectroscopy.

Keywords: Solar cell, perovskite, photovoltaic, passivation, structural defects
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Parameter estimation in a measurement device-independent quantum key distribution system
using two decoy states

Fatemeh Naderi, Mohammad Vahedi*
Research, Technology and innovation Center of Quantum Networks (PSI-Net), [UST

*mvahedi@iust.ac.ir

Abstract- This paper investigates parameter estimation and secret key rate analysis in measurement device-independent
quantum key distribution (MDI-QKD) with two decoy states. The study focuses on solving the key equations for different
photon number states (n = 0, 1, 2) using computational methods, to obtain the critical parameters: gain (Q) and quantum
bit error rate (QBER). By substituting these parameters into the key rate formula, the secret key rate under real conditions
is evaluated. Simulation results show that the two-decoy-state method effectively estimates the efficiency (Y,) and error
rate (e,) for all photon number states, even in the decoy state. The findings demonstrate the importance of parameter
estimation in optimizing the performance of MDI-QKD and pave the way for secure implementation in real-world
scenarios.

Keywords: Gain, Measurement device-independent quantum key distribution, Secret key rate, Quantum bit error rate
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The impact of DBD plasma treatment and plasma activated water (PAW) on germination and
seed growth of cultivars Barzegar and Danesh

Shanazari, Alireza;Bahreini,Maryam " ; and Mansory , Solaleh
Department of Physics, University of Science & Technology

alireza_shanazari78@physics.iust.ac.ir, * m_bahreini@iust.ac.ir, solaleh.mansory@gmail.com

Abstract- Multiple studies have highlighted the positive effects of cold plasma treatment and plasma-activated water
(PAW) on seeds and plants. This study investigates the impact of PAW and direct plasma treatment on wheat seed
germination. Evidence suggests that both methods significantly positively impact germination and growth compared to
the control samples. Overall, based on the findings of this research, pretreatment with atmospheric DBD plasma and direct
plasma arc to water has positively influenced germination and its speed without harming the seeds. Improving seed
characteristics through appropriate techniques makes it possible to enhance agricultural product yields.

Keywords: Cold plasma, Plasma-activated water, Seed germination
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Measuring the temperature of the molten body with near-infrared spectroscopy
Foad Poorfaez', Hadi Borzouei?, Mohammad Kamali Moghaddam?, and Ehsan Ahadi Akhlaghi'?
! Department of Physics, Institute for Advanced Studies in Basic Sciences, 45137-66731
2 Department of Modern Technologies, Hakim Sabzevari University, Sabzevar 96179-76487

3 Fathoptics Company, Zanjan University of Basic Sciences Science and Technology Park

foadpoorfaez@iasbs.ac.ir, e.a.akhlagi@iasbs.ac.ir, h_borzouei@yahoo.com, m.kamalil982@gmail.com,

Abstract- This paper presents a non-contact optical method for measuring the temperature of a nickel-chromium wire at
high temperatures using spectroscopy. The spectrometer, positioned 7.5 cm away from the wire, records the intensity of
the radiation and calculates the temperature using Wien's radiation law and assumptions about emissivity. To validate the
method's accuracy, temperature data from the spectrometer are compared with readings from a thermocouple, yielding a
correlation coefficient of 0.9986 and a root mean square error of 2.0265 Kelvin. The results demonstrate that spectroscopy,
with its fast response, high accuracy, and non-invasive nature, can be an effective alternative to contact-based methods in
high-temperature environments where direct measurement tools face limitations.

Keywords: Emissivity, High Temperatures, Spectroscopy, Thermometry.

IUST_ICOP2025_Proceedings_040207_MS.docx Voo Y asi



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

Gv.gl.'{ O ygods JolS obew PUWES S5 @L....» C;M calayl
b S b zge sl g Leo

C
1) = S5 e o/ ")

2 Olg s p ool 2B I o jo oS deds o (sl
6L4d T ‘T J9.|o A ‘(Wm_v) CDAJD.I& o)'Lg » TS TN 6&4
ol coi i Gy 5 Cy g (polS a2 )0 cons p olow pa
W9 oo drmlne (6515 Sy 5 5l a5 e 26 pg3 5 ol
s JolS ol e o 2lo )5 (sla SKiols yliy cuadly jo
DA oS Al (6 S > ‘AL..?‘ C)Ua..a\ 4 LQQ] BUpT3 vowe
GlS s sl Sl T olws e 1 yiaS oyl Slio w0598
S e (V) dolee (o (8) oiend play (6o b ol
5 Lo 3l Jitue guielenS e a5l (5,8 L YL glos jo
Gollao Loo il Las

T=; )

ek b gz olad abi sles (Tr oS Sedoe arulone
el 51 5l oo cudas dp(A) g cwl Lasuive
L lae coadie by o5y Gl hsSsey (Srae Oly

P =VI )

i (g9, 3l oadodilsr sled lgi oo )l gy dle>
3,90 (V) dolas 3l oadaubrs (lgy bl o |y JisSsey g
abasl) 1) @l G (e g 000 1,8 ) o

nQTT) - ETHET)
YnEIT2 —(EDA/nET? — (TT)?

™

B35S 50,5 (59, 3l calonilem sles (T aS g, 5bay 5,5 dlore
ool Lrosls slasd g w59, 5l calonilys glos (T’ g
o]

009y Silwosly

i 5] s 55 el A S5 b gillae inle] IS leder
45 LaglT D ankad Sy 90 4y 555 an (i 4 pg 5= USG5

doddio

oaS pative 5 9 Sewludge i pyie (gl (Lol adlie Lo
Slles sloanlp plat ,o Coul gz (Seoliydge s >
b2y g plae 6 pSojlul oSl 5 I8 9,50 5 (5>
OBl Los dwlore ol 380 Il ol Olegyle s3> Lo
L 655 (p9zadre 5 CubeS SRl gl o

D] ass o ol

Sl lnl g9 098 oo el YU slales jo 0l 3 S5 a5 Sloj
slagty, plpls b ol (LS Lo o pSojll
Jdo (Sl slaghy) og waalys Caglsl yo (owled s
oy dbod 5usS 4 Sl by 90 ol Sl g pFejlul o Lls
Sz los pFojlul ol Sles oL (65l
Goyloly call ol ST s slalass 0 Cwglis g S oo
oolawl oo (6 80310l (gl cawlin I3l loreds YU slalos o

IR} Sgud

(Sel owlei e lagns, ole 0 9505, El,
OB Sy 5 8 51 gy nl 5 Y] el il
Lo arulxe ly esdaplinal g6 5 (s olral>

¥ S oo olaiwl

S ln SR Dad e gole (il b o
il g oad (g pSojlil JbSh pslae glos b S g
0p e O 50 gz ge oo b lgie 4 ol Lall
S (o i 325 ] (o2l e o (Slod kS L 9b o
cib b awslio @,k 5l g oo cdl,e miwcis lawgs a5
2 Sobe oty og; cnl ] sgiice amiales g0

B0 glos xS (sloo IS YL e s g Slwlo

beo 3,8 Hgole (mmwles g, 3l eolaiuwl b dlae oyl yo
ool b T s g oo (g uS03lail pg 5= ISS 4 oS s
D4 oo Ay lio ¢ 155 50,5 ¢ cwlod giwles

5 oo

O3B «(ol)F silw a0 Y e) glST Ve e Sl YL lales (o
e LSe35 5e 8090k 5 (Se slagseob o S G
ol b Billae )55 o0 s (ng b alaly b (Sl gl

IUST_ICOP2025_Proceedings_040207_MS.docx

Voo 5l YA asiao



90 231 Sigigh g Suil (i JAiS (oS g ow 40l Wio
/ﬁ O 21 Sigigh (5 59ld g wikigo il JiS ComodAID

s oYl

JUI jo saiscad jo a5l oY) dolee [0 T(A) alxs (gl
Sy 4555 Sla S b ODY sy i gkt 5o 3
Jlesl 5105 iz 4 o5 alizes sloylgs slylay cam 4y ol 5l
sl g oad s pSojlul T L bl il b wad oo

g oo dloee pg,S— JS5 pn BliSee

S o)y 9 Sl

03 g o plxl pglS VY B VY Sles o5b ,o iolesl
L Gllhae Bras ol casp cddg  Sojlail oles ools
ain S5 5l aS jgblen el cavoas Ve S loges
o oK 90 2 (g9, 5 eadig S ol sles el
.J.gj‘f Cewddy A Jlaae (F) doles 5l g o)l o5

13¢
i i
i
,
: ]
% 12 | E
5 L]
T 3
2 3
11

45 50 85 &0 65
(s} 0t

Ty 5 miwckl 55, ) oddodlyE sl g ) e S
okl dewlome 4l e by 5 U5 1 45 (Srae Ol e

e

zolod oled slacsls 3l eael Cavoas (slos BN 4 a5k
Ol ada) V) SIS Jloged b Billae 9S50 5 (S
Bio bl oo Cawsay palS Voo VPO e Uas Slay e
@z 5 Ghelnd oo glad o oles Pl 53
51 eadonilgm sles (V) dolee jo ol bl o b e
FSu5 hsSses 5l eadoailys los ay wlgi oo il
OiTred g (Saed filon jlde GlgS o i B a9 09 h

Byel Cawods | Uaz Slay o (Kl aiy ralS

Wl o 0,5 SO As g o0 odusmy S uﬁ)|)> b,
by ;5 g 0ol o)ly B S0 Bib 5l 5 JieSge s S
L og 4l e @ o Bk g0 Jlail LS 18 o
e (Sras Ol S9dor § RS ojll ps slod 195 ge

D so (5 S 03Il oas ouilgs 5Ly g )by Jawgs aiSlaS

o 0 5 S50y 5 riochl plodr I o)zl A S
A 5 mto laieds 29 5= S s (sl il

S8 e 5l g e il Yol alold [0 Sonl giwles olKws
shlo g o0g bl hojge SO Kiws pl 0,5
3 S b o gl S S e SSE
a5l o&iws ol 5l ool b R EYNWES p..u)5i”
les gz e ppal Olpisar gl Gl Dl e ST ISS
a0 M0 glos g 50,8 JUK jly =50 b s glilay

Ll 0l 0y g 6).350)'1..\3‘ CoelS

sloo K5 U psai oyl riwcicl g5 ik psai 4 S
W85l o mzpe slod Olieds hesTre i T Il o oty
tlod L5 ltedy i d Gyt b phel Lo o SIS 5 0

IUST _ICOP2025 Proceedings 040207 MS.docx

Voo SIYAY amio



éewymnics Sar,
&

90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

S g9 2les cdillae (B)b g 0 Aigei b (AT en
Vool VL slales o cudls isSsn i b islesl ol 5o
P8 oles slaty, 25145 (o5 (Bl az)o Ve ) (uolS
oSl Wiy e il aiis Lo g pSeslul o

D3l ol sl cmlie

Lz o

[1] X. Wu, J. Li, F. Liu, C. Liao, S. Chen, X. Wang,
"Optical noninvasive temperature measurement of
molten melts in metallurgical process: a review,"
MAPAN, Vol. 37, pp.793-809, 2022.

[2] H. Soltanian, M.Z. Targhi, H. Pasdarshahri,
"Chemiluminescence usage in finding optimum
operating range of multi-hole burners," Energy, Vol. 180,
pp. 398-404, 2019.

[3] H. Huang, Z. Zhang, Y. Niu, C. Zhang, J. Jiang,
"Review of multispectral radiation thermometry data
processing algorithms," Infrared Physics & Technology,
Vol. 129, pp. 104573 (1-?7), 2023.

[4] W.J. Smith, Modern optical engineering: the design
of optical systems, 4" ed., The McGraw-Hill Companies.
ISBN 978-0-07-147687-4, pp. 231-236, 2008.

[5] S. Weisberg, Applied linear regression, Wiley, pp.
290-293, 2005.

wm

=

w

ra

s 3 ! bad g0 ) #A B shad Y il 8

=]

43 50 55 60 (-]
[elg) o8

55 s0 0 59, 5 oddodilez slos IS Gllas,ud f3gai ) ) IS

Erae Ol o> il 4
30 peS-USs atleS e slod (e by, S L

lroslo bl sy cpalS VYoo VY- 650 519 YL (gloo
e glagls Gl by 5l easl casay oles
S alie 408 ae bz s 3y s, Sl cadanale
OrSlee 4y 5 0 AUE ke bales oy (Sien o
a9l plplo el Cawsds Voo YR Jlade 5 Uad Slage

BoS 905 (b by, ISy (iwal by, aSipla

IUST _ICOP2025_ Proceedings 040207 _MS.docx

Voo I YAY amio



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

Soile dudlie y Hguamo g5 (5398 (31 K G S §yP Cluogas
Vbl s F LS098 g ez Slgzderme F S )l olo g Lo deme
u‘)i‘ fraags\vYvyve ‘CA..Z) ‘u‘)Lf oKisls sébl_vrnel.c omlo\

Sl VAATAEAFNY ()05 i g oSl dlowsdly 5 55 0uSiings,”

W85 )18 i 590 SRl st 5 (oegiilsS gien Sl Jold allele Sy (5,98 Dleogad Sliin I cnl )0 - euSy
Weld S Sl o 2@ Gk Il oS S Cumex 5 )Yy Gl Bl ) dw Lo Gl om o
irog |y (soil> date j0 jpame 435 O (3155l el 50 45 e Glae 5 45 ae IS SSU uilS 8 5 a5 e sla lase
SSols s5am 53 oxe (Ve (oo (Sig)ly 0l o )5 aiil)iumaz (Sg)ly Sl ;o o0 (1 1olgie cod o, WS o
ear b ied oo 595 095 3l 6,98 Sleogas ax m) dw (nl 5l plaS e a5 al ools (LaS 5 addllae (Nl Bl (V5 Copner

odalive (ol (9,3 008 (53,5 lawe 9 diie (SSL (il 8 e p AliBie ) s 51 S5 o sl 658 (@bl g (SLLgs
el )‘Jf).».:l.:).u c’.’l)Lsﬁ.) dAt'».w] S9) 2 e g 0dD e L;L’Lajsb s..a.».ba.t L e ddlie ‘;5514 L)“"‘)'el aS ol

Satn S i (659 (kS (sl e (omex (Sg)ly ()95 (2blge — o3lgunds’

Optical properties of four-level diamond configuration confined in ring resonator
M.Reza Poorsadegh bejargafsheh!”, M.Javad Mohammadpour Nashrudkoli?, Saced Batebi'
! Department of Physics, University of Guilan, 4199613776, Rasht, Iran
2 Laser and Plasma Research Institute, Shahid Beheshti University, 1983969411, Tehran, Iran

Nimamrp1998@gmail.com, mo_mohammadpour@sbu.ac.ir, s_batebi@yahoo.com

Abstract- We present the optical properties of a ring resonator filled with media that includes quantum coherent effects.
the quantum coherent effects we consider is a closed-loop, four-level atomic media whose levels are coupled by four laser
beams under the diamond-type configuration. Under fast response conditions, we obtain, three regimes of susceptibility
and population inversion depending on the ratio of the amplitudes of the four driving fields and detuning of the atomic
transition and driving field; 1) gain without inversion (this is similar to lasing without inversion), 2) gain with inversion,
and 3) induced transparency, we investigate the properties each of these three regimes. Through the examination of the
optical bistability and multistability across the three different regimes based on the frequency detuning of resonator and
the circulating field, it was found that the increase of detuning led to a reduction in the bistability of system, and also
affected the bistablility threshold.

Keywords: Optical Bistability, Population Inversion, Ring Resonator, Diamond configuration, cavity detuning
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Using the geometrical optics model to investigate the presence of the circular stop in the trap
stiffness of optical tweezers

Mabhyar Lotfi! and Faegheh Hajizadeh!
'Department of Physics, Institute for Advanced Studies in Basic Sciences, Zanjan, Iran

mahyarlotfi@iasbs.ac.ir

Abstract- In this paper, the trap stiffness of optical tweezers was investigated using geometric optics model in the
presence of a circular stop. This model is applicable for particles that are larger than the laser wavelength. In addition to
investigating the force behavior in the axial direction, the decreasing relationship between the trap stiffness and the
particle radius was also determined. Then, with the presence of a circular stop of different sizes relative to the diameter
of the objective entrance that passes only the low-intensity regions of the Gaussian beam of the laser, the trap stiffness of
the optical tweezers in the axial direction was investigated. By calculations and simulations for different obstruction ratios
and different bead sizes, the trap stiffness of the axial trap stiffness is maximized in the obstruction ratio of 0.801, which
is also independent of the particle size.

Keywords: Axial trapping stiffness, circular stop, geometrical optics regime, and obstruction ratio.
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Time-integrated imaging technique: a valuable tool in evaluating and optimizing the design of
miniature plasma focus device

Hossein Jafari, Morteza Habibi

Hossein.jafari@aut.ac.ir , Mortezahabibi@gmail.com

Abstract- In this study, in order to set up and optimize the design and manufacturing parameters of a miniature plasma
focus device (maximum energy: up to 200 Joules), the time-integrated imaging technique (time-independent) was used
along with other electrical measurement tools. The advantages of the time-integrated imaging technique include the ease
of implementation, significant reduction in implementation costs compared to Laser shadowgraphy, Schlieren and
interferometry techniques, the ability to observe the uniformity of plasma formation around the electrodes, and the ability
to evaluate performance to prove the correctness of the design and desired performance of the device. Based on the
experimental results, it was observed that with the correct hardware and software settings of the experimental setup,
important events such as electrical breakdown, symmetry of plasma column formation, and the occurrence of pinch
columns can be recorded quantitatively and qualitatively, and based on the evaluation of those results, the accuracy of the
device's performance under different operating conditions can be assured.

Keywords: plasma focus, time-integrated imaging, pinch column.
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Monolayer Graphene effect on the spatial and angular Goos-Hénchen shifts at Air-Glass
Interface

Sabra Mehrnia!, Reza Abdi-Ghaleh!, Madeh Sajjadi?, and Ali-Reza Moradi>*
"Department of Laser and Optical Engineering, University of Bonab, Bonab
Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan
3School of Nano Science, Institute for Research in Fundamental Sciences (IPM), Tehran

mehrniasabraa@gmail.com

Abstract- In this paper, the spatial and angular Goos- Hénchen shifts of reflected light from the air-glass interface covered
with a monolayer graphene are investigated and compared with the case without the graphene. The incident beam has a
TEMogo Gaussian mode with incident polarization p and a wavelength of 633 nm. The results are evaluated analytically
by examining the behavior of the amplitude and phase of the light amplitude reflection coefficient as a function of incident
angle. The findings indicate that the presence of graphene on the glass substrate has a change of the order of 10°'3 on the
light intensity reflection coefficient, while the Brewster angle remains mainly unchanged. The investigation of the spatial
shift as a function of the incident angle shows that at the Brewster angle, due to the phase shift of © radians in the phase
of the reflected light, the spatial shift value increases asymptotically at this angle, independent of the presence of graphene.
Additionally, inspecting the angular shift reveals a sign change from +oo to -0 near the Brewster angle, and the monolayer
graphene effect on the variation curve is of the order of 10 radians.

Keywords: Spatial Goos-Hénchen shift, Angular Goos-Hénchen shift, Graphene.
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Design and Construction of a Magnetic Imaging Microscope based on Nitrogen Vacancy
Centers in Diamond Crystal

Mohammad Jamshidi', Navid Akbari!, Morteza Jafari Siavashani', Ali Esfandiar!
1-Department of Physics, Sharif University of Technology, Tehran, Iran.

mo.jamshidi.Ja@gmail.com - na78sam@gmail.com - m.siavashani@sharif.edu - esfandiar@sharif.edu

Abstract- Nowadays, in many fields of science and technology, there is demand to measure magnetic fields or image
them on spatial and intensity scales at a microscale. To address this, the potential of quantum sensors for measuring weak
magnetic fields based on spin defects in solid-state materials has been considered. One of these solid-state defects is the
nitrogen vacancy (NV) defect in diamond crystal. Sensors based on this defect have attracted much attention due to their
high resolution at the nanometer scale, nanotesla precision in magnetic field measurements, and capability to operate at
room temperature and pressure. The effect of an external magnetic field on the spin state of this defect can be detected
optically, which is so called optical magnetic resonance detection method. In this study, a magnetic imaging microscope
based on the nitrogen vacancy defect was constructed using the magnetic resonance detection method. After the
configuration of this set up, it was used to measure and image the magnetic field, and the sensitivity of this quantum
nT

sensor was obtained in the range of 200-700 T

Keywords: nitrogen vacancy center in diamond, optically detected magnetic resonance, quantum sensing, widefield
magnetic imaging
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Analysis of Degenerate Four-Wave Mixing (DFWM) in Nonlinear Media for Material and
Molecular Characterization

Mohsen Samareh Mokari, Ali Akbar Rostami, Ezeddin Mohajerani
mohsensamarehmokari@gmail.com , photonics.alia@gmail.com , e-mohajerani@sbu.ac.ir

Abstract- Degenerate Four-Wave Mixing (DFWM), as an advanced technique in third-order nonlinear optics, offers
unparalleled capabilities for material and molecular characterization. This method employs three coherent waves in a
nonlinear medium to generate a fourth wave that carries valuable information about the molecular structure and optical
properties of the material. The unique ability of DFWM in dynamic holographic image recording and reconstruction
makes it a powerful tool for analyzing nanoscale changes and chemical bonds. This paper examines the theoretical and
practical principles of DFWM and explores its applications in material studies, including the analysis of molecular and
dynamic structures.

Keywords: degenerate four-wave mixing (DFWM), third-order nonlinearity, Material and Molecular Characterization,
Dynamic Holographic Recording.
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Investigation the optical emission of Upconversion Nanoparticles synthesized by
hydrothermal method

Ghazaleh Mahjoub!, Somayeh Salmani'*, Nahid Ghazyani!
"Photonics Laboratory, Faculty of Physics, Kharazmi University, Tehran, Iran

ghazalehmahjoub@gmail.com , *salmani@khu.ac.ir , nd.ghazyani@gmail.com

Abstract- In recent years, the different applications of upconversion nanoparticles in various fields have received
significant attention, leading to the development of different synthesis methods and a wide range of synthesized
nanomaterials. This paper focuses on the hydrothermal synthesis of NaYF4:Yb3" Er’*, one of the most efficient
upconversion nanoparticles. Initially, we discuss the various applications of these nanoparticles, followed by a detailed
description of the synthesis process. The photoluminescence spectrum obtained is analyzed to confirm the effective
upconversion performance. Subsequently, the structure of the nanoparticles is examined using field emission scanning
electron microscopy (FESEM). The results indicate the successful synthesis of the nanoparticles, observation of the
expected spectrum, and appropriate structural characteristics of the materials.

Keywords: Photoluminescence, Upconversion Nanoparticles, Hydrothermal, NaYF4:Yb** Er** , FESEM
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Extraction of linear and non-linear optical parameters using WD method from Z-scan
measurement methods and reflection spectroscopy

Khosro Mabhouti”, Farzaneh Asaldoust
Department of Physics, Faculty of Sciences, Urmia University, Urmia, Iran

Kh.mabhouti@urmia.ac.ir , a.asaldoust(@urmia.ac.ir *

Abstract: The integration and combination of computational methods along with laboratory measurement methods can
determine accurate parameters for linear and non-linear optical values. In this article, we obtain the optical parameters for
LSMO perovskite nanoparticles as a selected reference material by two methods, reflection spectroscopy and Z-scan.
Perovskite materials are widely used in optical area. First, with the help of Kramers-Kronig relations (K-K) from the
measured reflected spectrum (R) data of LSMO nanoparticles, we calculate the refractive index parameter (n). Then we
place the obtained parameter (n) in the Wimpel de Dominik (WD) relations and calculate the additional parameters n,,
B, x3, x* for the wavelength of 532 nm. Also, for the purpose of comparison, we measured and extracted the non-linear
optical parameters of the LSMO nanoparticle using the Z-Scan technique and placed the obtained data again in the WD
relations. The parameters n and x* will be the result of this placement. As a result, it can be seen that the additional optical
parameters obtained with the help of the WD method can accurately calculate the relationship between the data measured
in both z-scan and K-K reflectance spectroscopy.

Keywords: Z-scan; DRS; Kramers—Kronig; LSMO; WD method.
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Propagation of weakly nonlinear laser in a plasma with very hot electrons

Mina Nazifi Gilvan, Homayoon Eshraghi
Physics department of Iran university of science and technology

nazifimina94(@gmail.com, esraghi@jiust.ac.ir

Abstract: Considering the ultrarelativistic temperature approximation but weak relativistic fluid velocity (up to the
second order) for electrons in a plasma and assuming that the ions are at rest the transverse nonlinear dispersion relation
(up to the second order) is obtained. It is shown that such temperatures for electrons reduce nonlinear effects compared
to the cold plasma.

Keywords: very hot electrons, nonlinear dispersion relation
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Enhancement and Optimization of Optical Vein Finder Using Image Processing and Artificial
Intelligence

Mohsen bahoush ' , Hamidreza soleymani ? , Muhammad amiri ? , Bijan ghaffari : , Shahab norouzianalam

1-departeman of physics, Iran university of science and technology, Tehran, Iran

2-Shamsipour Faculty, National University of Skills, Tehran, Iran

norouzian@iust.ac.ir , mohsen_bahoush@physics.iust.ac.ir

Abstract- In this study, a portable vein detection system based on Near-Infrared (NIR) technology is designed, which
uses light irradiation on the skin and image processing to display veins with high contrast. The reflective method,
leveraging the absorption of NIR light by deoxyhemoglobin, enables vein detection as dark lines. To enhance accuracy,
image processing techniques such as GaussianBlur and CLAHE filters are employed for noise reduction and contrast
enhancement. Additionally, edge detection algorithms like Frangi and Otsu thresholding, along with a pseudo U-Net
neural network, are implemented on a Raspberry Pi for improved detection. Parameters such as body mass index (BMI),
skin tone, and temperature are also evaluated to optimize the device's performance under various conditions. Results
indicate that this system, with its high accuracy, portability, and low cost, can be effectively utilized in medical and
healthcare environments.

Keywords: Vein finder, near infrared, artificial intelligence, image processing, performance optimization
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Optimization of Laser Resonator Parameters Using Genetic Algorithm
Mohammad Fallah Nezhad!, Mahdi Shayganmanesh!, and Mohammad Hossein Mahdieh!*

'Deparment of Physics, Iran University of Science and Technology, Tehran, Iran

* mahdm@iust.ac.ir

Abstract- The genetic algorithm is a search and optimization method based on natural evolutionary principles such as
natural selection, crossover, and mutation. This algorithm is used to find the optimal or near-optimal solution to complex
problems. In this paper, a program developed in Python uses the genetic algorithm to design a laser resonator. In the
optimal design, the algorithm suggests possible combinations of mirror curvature radii and resonator length to the user,
taking into account the specified ranges.

Keywords: Genetic Algorithm, Laser Resonator, Optimization, Python
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1. Introduction

Laser systems require precise tuning of parameters
such as the mirror curvature radius and the spacing
between them within the resonator to optimize
performance. Traditional optimization methods
often encounter difficulties when addressing high-
dimensional, nonlinear spaces. The genetic
algorithm, inspired by the principles of natural
evolution, is well-suited to these complex problems.
Due to its flexibility, adaptability, and capacity to
avoid local optima, the genetic algorithm provides
an effective solution for optimizing the design of
laser resonators.

2. Overview of the Genetic Algorithm

The genetic algorithm is a population-based
approach that evolves solutions using principles of
selection, crossover, and mutation. In this
algorithm, each solution, or "individual," represents
a set of parameters for laser resonator design. These
individuals are evaluated based on a fitness
function, which assesses the optimality of each
parameter combination according to specified
criteria. With each generation, the population moves
toward better solutions, ultimately converging on an
optimal or near-optimal design which will be
defined in fitness function.

3. Genetic Algorithm Design

The genetic algorithm for optimizing laser resonator
parameters is implemented in Python and follows
these steps:

3.1. Parameter Definition

Ranges are set for parameters such as the curvature
radius of the mirrors and the distance between them,
allowing the algorithm to search for the best values
within these limits.

3.2. Fitness Function

A fitness function is defined to evaluate the
suitability of each parameter combination. This
function is designed the resonator spacing based on
mirror curvature.

3.3. Selection

Based on fitness scores, individuals with higher
scores are more likely to be selected to produce the
next generation. This increases the likelihood of
passing  high-quality traits to  subsequent
generations.

34. Crossover and Mutation

By combining traits from two individuals and
introducing small random changes, the population
gradually moves toward optimal parameter values,
defined in fitness function.

This iterative approach ensures that, over successive
generations, the algorithm converges on a set of

parameters that enhance laser resonator
performance[1].
4. Mathematical Relations for Mirror

Stability in Resonators

In laser resonators, the stability of the laser beam is
influenced by the mirror curvature radii and the
distance between the mirrors. Stability conditions
are used to define the relationship between these
curvature radii and the mirror spacing, ensuring that
the laser beam remains confined within the
resonator, thus enhancing system efficiency.

For a resonator with two mirrors, stability is
described using parameters g, and g,, defined as:

L L
g1=1-g  82=1—-¢ (1)
where:
L is the distance between the two mirrors,

R, and R, are the radii of curvature of the mirrors

The stability criterion for a resonator is given by the
condition:

0<g;-g=1 (2)

When this inequality is satisfied, the resonator is
stable, meaning that the laser beam will remain
within the resonator cavity, leading to improved
performance and higher system gain. This stability
criterion is fundamental in designing efficient laser
resonators[2].

IUST_ICOP2025_Proceedings_040207_MS.docx

Yoo IYYO axio



90 231 Swigigh g Sl Ll JAiS (oS g o 40l o
O 23! Swigisd (559Ud g (cwikigo (il JAS o id

PO Y L) { Y

9,9,<0 9,91
plane-parallel

confocal 14 "'

) ™ 9,

hemispherical
/ k- .,
concentric

..

9,9 1 g1g;.<0

A 4

Fig. 1: The axes represent g, and g,, The shaded area
indicates the stable region.[3]

To illustrate the stability regions for a laser
resonator based on the parameters g; and g,, we
can create a stability diagram. This diagram
typically shows the stable combinations of g4
and g, values, where the stability criterion holds.

5. Advantages of the Genetic Algorithm

The genetic algorithm demonstrated several
advantages in this application[4]:

5.1. Flexibility

The algorithm is highly adaptable to complex,
nonlinear design spaces, as it does not require
derivatives for optimization. This flexibility makes
it suitable for a wide range of engineering problems.

5.2. Convergence Speed

The algorithm rapidly approached optimal values
within the initial generations, making it effective for
quick optimizations.

6. Extending the Algorithm to Other
Parameters

While this study focused on optimizing mirror
curvature radii and spacing, the genetic algorithm’s
adaptable structure allows it to be applied to other

laser system parameters as well. Variables such as
beam width, wavelength, or laser output power can
be optimized using the same approach, leading to an
overall improvement in system design.

7. Result

The genetic algorithm can be considered a usefull
tool in optimising the laser cavity parameters, while
introducing a set of initial numbers for mirror radii
and defining a fitness target for g, and g, this tool
proved to be efficient in case of calculating the
cavity length based on steps explained earlier.

For the sake of comparability on Table I, after
getting the answer of cavity length as the distance,
a final calculated g, - g, column is added to see the
difference of the target number and the answer.

Table I. Results of the algorithm

Target | Mirror | Mirror

g, - | Radius | Radius Distance | Calculatd

g, 1 (m) | 2(m) (m) 8182
0.60 | 0.711 | 0.776 0.5 0.55
0.25 | 2.024 | 3.081 1.0 0.339
0.15 1.819 | 2.543 1.2 0.179

0.01 | 2.632 | 3.383 2.75 0.008

0.00 | 3.475 | 5.000 5.0 0.00
0.075 | 4.077 | 6.554 5.3 0.0575
0.5 3.219 | 4.060 6.0 0416
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Quantum Temporal Mode Shifter Engineering

Mohammad Aghazadeh, Rahman Nouroori
Physics Department, Institute for Advanced Studies at Basic Sciences, Zanjan, Iran
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Abstract- Temporal modes are one of the main degrees of freedom of photons that can carry quantum information in
high-dimensional Hilbert space. These modes are considered a powerful tool for quantum information applications due
to their scattering resistance and compatibility with fiber-optic systems. However, the lack of sufficient tools for
engineering and shifting temporal modes in high-dimensional quantum systems is a major challenge. In this study, a
device called temporal mode shifter is designed and presented by combining multiple quantum pulse gates (QPG) that is
capable of engineering and shifting the temporal modes of photons. The results obtained show that the proposed device
can shift temporal modes with high efficiency and selectively up to four dimensions. Also, this device has been successful
in generating high-dimensional entangled states and can be used in advanced applications such as quantum
communication and cryptography.

Keywords: Sum Frequency Generation, High-dimensional Entangled States, Quantum Pulse Gate, Temporal Modes.
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Surface Measurement Using a Mirau Interferometric Microscope with Coherent and
Incoherent Optical Beam Illumination

Roghayyeh Seyedzadeh!, Mohammad Khanjani', and Ehsan Ahadi Akhlaghi'?
'Department of physics, Institute for Advanced Studies in Basic Sciences, Zanjan 45137-66731, Zanjan, Iran.
2Optics Research Center, Institute for Advanced Studies in Basic Sciences, Zanjan 45137-66731, Zanjan, Iran.

sr.seyedzadeh@jiasbs.ac.ir, mohammadkhanjani(@iasbs.ac.ir, e.a.akhlaghi@jiasbs.ac.ir

Abstract- This study introduces a new method for measuring surface roughness using interferometric microscopy. The
approach utilizes two light sources that are coherent and incoherent along with a color camera for real-time calibration.
The interference fringes from the coherent light act as a ruler, accurately recording the sample's displacement, while the
fringes from the incoherent light serve as an optical probe. Analysis of the recorded interferometric images using the
displacement of interference fringes resulting from a coherent light source and the identification of the maximum visibility
of localized fringes resulting from the incoherent light source at each step enables precise surface roughness measurement.
Initial results indicate that this method achieves high accuracy on the order of nanometers while eliminating the need for
expensive devices like piezoelectric actuators, making it suitable for various samples with different surface structures.

Keywords: coherency, interferometry, real-time calibration, surface characterization, surface roughness.
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Fabrication of optical chip in in order to application in SPR instrument
Z. Rahimabadi, M. Moradi. R. Taheri

Institute of Nanoscience and Nanotechnology, University of Kashan

m.moradi@kashanu.ac.ir

Abstract- In this paper, the fabrication of a three-layer glass/chromium/gold optical chip for use in surface plasmon
resonance SPR instruments is investigated. A thermal evaporation deposition device has been used to deposit chromium
and gold layers. Since the layer thickness of this chip is of particular importance, scanning electron microscope images
have been used to calibrate the device and also check the surface morphology. The absorption spectra of two layers of
glass/chromium and three layers of glass/chromium/gold were also measured and compared. X-ray diffraction confirmed
the formation of a crystalline gold layer.
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