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Monte Carlo simulation for calculation of spin polarization and estimation of
electron residence time in atomic states of alkali metals considering the lifetime of
excited states

Ghamsari, Fatemeh; Sharifi, Mohammad Javad

Laboratory of Nanometric Devices, Faculty of Electrical Engineering, Shahid Beheshti University

Abstract

The dynamics of opticall pumping processes of an alkaline vapor cell are simulated by the Monte Carlo
statistical method. Decision By ignoring the lifetime of the excited states, solving the Bloch equation has been a
simple and efficient method to analyze a single-state system, which is reduced to a single-element equation, and
with its help, the degree of magnetization in the passage of light through the polarized medium of alkaline vapor
is easily determined. But in this article, for the first time, the dynamics of the subject will be analyzed and
examined by considering the lifetime of excited states. The lifetime of the excited states leads to the difficulty of
the dynamics of the problem and makes it very difficult to solve the Bloch equation for individual states. For
this purpose, the Monte Carlo algorithm has been presented in a way that has the ability to accurately and
completely describe the spin polarization and the density of states and the residence time of electrons in each
State in order to analyze and predict the response of atomic sensors.
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Design and fabrication of transparent conductive electrode based on dielectric-
metal-dielectric structure for use asperovskite solar cells cathode

Yazdi, Ebrahim; Ghoraishi, S.Mohamad Bagher; Sharifi, Nafiseh

Department of Photonics and Plasma, Faculty of Physics, University of Kashan, Kashan

Abstract

In this research, it has been tried to obtain optimal thickness values for MoOs3/Ag/MoQOs layers by using the
basics of transfer matrix and MathCad program, and the results have been checked with Lumerical software
and test sample construction by physical evaporation method. The optimal thickness for MoQOs/Ag/MoOs layers
was obtained as 32/15/35.7 and the test sample was made with these values. The produced sample shows a
transmittance of over 70% at 550 nm and a conductivity of 3.94 ohms/square. The experimental results are

consistent with the simulated results with Lumerical.
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Aflatoxin G1 Detection by Plasmonic Ellipsometry

Mousaeei, Babak!; Farzin Aghamir, Seyyed Mojtaba!; Hamidi, Seyedeh Mehri?

! Department of Physics, University of Tehran, Tehran
2 Laser and Plasma Institute, Shahid Beheshti University, Tehran

Abstract

Aflatoxins are fungal toxins produced by molds in contaminated foods and their derivatives. Analytical
methods for the detection and quantification of aflatoxins should be specific, sensitive, reliable and simple.
Considering the high risks of aflatoxins for human health, access to precise and high-speed, low-cost and online
measurement of this type of poisons seems to be one of the requirements. To achieve this goal, in this research,
plasmonic ellipsometry was used to detect and measure aflatoxin G1. The lowest detection limit in this method
for aflatoxin G1 was reported to be close to 10 ppb.
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Simulation and fabrication of proposed microfluidic chips using glass
Mirchi, Arman; Kazemeini, Mohammad; Hosseinpour, Vahid
Department of Chemical and Petroleum Engineering, Sharif University of Technology
Abstract

Microfluidics has many applications, especially in experimental sciences, biomedicine, and pharmaceuticals.
Due to the many advantages and applications of flow chemistry, continuous approaches using microreactors and other
microfluidic equipment have been strongly considered in recent years. In this research, the simulation of proposed
micromixers and microreactors has been investigated using computational fluid dynamics and COMSOL sofiware. To
evaluate their performance, the mixing index factor has been used as the objective function. Next, the optimal chip
manufacturing method was investigated and the leakage test was performed for the chips to ensure the suitability of the
manufacturing method. Finally, the experimental mixing test was done in the built micromixer to compare the
experimental and simulation results.
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Investigation of the effect of pressure parameter in glow discharge plasma on
electron density of plasma

Jamali, Soolmaz; Razavinia, Seyedeh Narges; Bakhshzad Mahmoodi, Mehdi

Plasma and Nuclear Fusion Research School, Nuclear Science and Technologies Institute (NSTIR), Tehran, Iran

Abstract

In this research, optical emission spectrometry was used to determine the electron density of glow discharge
plasma. For this purpose, the Stark broadening of Balmer line of hydrogen spectrum obtained from plasma was
used. By calculating the electron density values obtained at different plasma pressures, it was found that there is
a significant relationship between the plasma pressure and its electron density. The results showed that with the
increase in plasma pressure, its electron density also increases.
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Simulation of electron cyclotron resonance discharge produced by permanent
magnets

Razavinia, Seyede Narges; Chakhmachi, Amir; Jamali, Solmaz; Fazelpour, Samane; Khalilzade, Elnaz; Dehghani,
Zohre

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

Abstract

During the past years, technology of plasma processing and thin film deposition by electron cyclotron
resonance plasma (ECR) has been developed and widely used in plasma processing at low pressures, due to the
higher ionization rate compared to DC and RF plasma sources as well as the lower sheath potential. One of the
difficulties of ECR plasma processing systems is requirement for installation of expensive systems for
generation of magnetic fields. This problem can be solved by using permanent magnets instead of magnetic
coils for production of magnetic fields. In this article, ECR discharge in the presence of NdFeB grade 42
permanent magnets is simulated using Comsol software and the optimal arrangement of magnets, for which
resonant surfaces placed inside the discharge chamber is obtained. Moreover, characterisitics of discharge
such as plasma density and microwave power absorption in plasma have been calculated.
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Ohmic Two-probe Conductivity Measurement of 2D Si Nanostructures in a Multi-
probe Scanning Tunneling Microscope

Khademi, Ali'; Onoda, Jo?; Wolkow, Robert?; Pitters, Jason*

! Department of Physics, Sharif University of Technology, Tehran, Iran
2 Science Education Research Unit, Faculty of Education, University of Teacher Education Fukuoka, Fukuoka, Japan
3 Department of Physics, University of Alberta, Edmonton, Alberta T6G 2J1, Canada
4 Nanotechnology Research Centre, National Research Council Canada, Edmonton, Alberta T6G 2M9, Canada

Abstract

Si nanostructures with a feature size of 10 nm were fabricated on the Si(111)-(7x7) surface using insulating
trenches made by scanning tunneling microscope’s tip. The surface conduction of these nanostructures was
measured by a 2-probe scanning tunneling microscope, and (4.4 = 0.4) x 10°°S/0 was obtained for the sutface
conductivity of the Si(111)-(7x7). A new method was proposed to overcome the considerable contact resistance
issue with the 2-probe configuration. In this method, tip apexes were cleaned using field evaporation in order to
create Ohmic contact with the Si surface.
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Synthesis and characterization of delafossite oxide of CuGaO; by sputtering method

Abrari, Masoud; Gholamhosseini, Saeb; Ghanaatshoar, Majid

Laser and Plasma Research Institute, Shahid Beheshti University, 1983969411, Tehran, Iran
Abstract

In this research, we have synthesized and characterized CuGaQO, (CGO) thin films created by sputtering
method. CGO thin film is a p-type semiconductors that can depict a promising future for p-type transparent
conducting oxides (TCOs). We used the solid-state interaction method to prepare a combination of Cu, Ga and O
elements from CuO and Ga>Oj3 precursors and then formed it as a target tablet. We tried to synthesize thin films
by sputtering method and a heat treatment under vacuum, nitrogen and oxygen atmospheres and estimate their
structural, optical and electrical properties by various analyses. XRD diffraction patterns revealed that the pure
delafossite phase of the CGO layer can only be obtained by the vacuum heat treatment. Moreover, the results of
the 4-point probe test confirm that the electrical specific conductivity of the thin films prepared under vacuum
condition is higher than that of the other samples, and in this sense, they can be more effective for electronic and
optoelectronic applications.
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Simulation of ion beam interaction of plasma focus device with the inner surface of
Faraday cup

Akbari Nasaji!, Maryam; Pishbin, Noushin'; Masoomzadeh, Amin?; Nasiri, Ali'; Rostami Fard, Daryoosh'

! Plasma Physics and Fusion Research School, Nuclear Science and Technology Research Institute, Tehran
2 Department of Physics and Energy Engineering, Amirkabir University of Technology, Tehran

Abstract

One of the important topics in the use of Faraday cup in plasma focus devices is the production of secondary
electrons due to the collision of beam particles with the inner surface of the Faraday cup and their trapping in the
measurement of particle beam flow by the cup. Therefore, in this study, the simulation of the geometrical effects such as the
depth and Internal structure of the cup on the production of secondary electrons and the output current of the Faraday cup
has been done. The used simulation tool is CST STUDIO SUITE. Based on the simulation results, reducing the aspect ratio
leads to an increase in the particle trapping ability, and as a result, the flow measured by the Faraday cup is closer to the
real flow. Furthermore, The Faraday cup current for a cylindrical sample is greater than the actual current and in the
ramp example, the Faraday cup current is closer to the actual value.
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Characterization of hard and soft X-ray emission of Mather plasma focus device
10 kJ

Noushin Pishbin*, Ali Nasiri, Seyed Reza Shafaie, Nikoo Darestani, Amir Chakhmachi, Mahgam
Gheidi, Parvin Yourtchi

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

Abstract

In this research, the experimental study of hard and soft X-ray radiation of 10kJ plasma focus device
has been investigated. Considering the importance of the functional parameters of pressure, voltage and the
composition of the gas used, we have first checked the effect of these parameters on the flow and the occurrence
of pinch in the mentioned device. Further, by performing numerous tests, the optimal pressure and voltage of
the device were determined, and then, in those optimal conditions, the emission of hard and soft X-rays of the
device was measured. In order to record the current and derivative of the current signal a Rogowski coil
detector and for recording the hard and soft x-ray signals, a plastic scintillator and PIN diode were used,
respectively. Examining the graphs and analyzing the data shows that the strongest Pinch, hard and soft X-ray
signal with argon gas, was obtained at a voltage of 10 kV and a pressure of 2.5 Torr.
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Design and fabrication of a multi-purpose thin-film deposition apparatus for
enhancing the quality of thin-film in the spin coating process

Lachin, Mohammad Hosein; Bahmani, Kara*

Department of Nuclear Engineering, Sharif University of Technology, Tehran
Abstract

In this article, a device called MPCM has been designed to combine two methods of rotary deposition
and chemical vapor deposition for enhancing the quality of layers. By controlling parameters such as disk
rotation speed, pressure, temperature, humidity, and the type of gas in the chamber, the device is capable of
achieving the desired layer quality. Additionally, a dual-blade collector vacuum cleaner motor, consisting of a
stationary and a moving blade with high power (1800 watts), has been utilized to control the sample, create a
vacuum, and replace the chamber gas.
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Optical characterization and optimization of FTO nanostructure thin layer by
Ultrasonic spray method

Alireza, Davari Dolat Abadi; Ghoraishi, S. Mohamad Bagher; Behpour, Mohsen

Nano Science and Technology Research Institute, University of Kashan, kashan
Abstract

Nowadays, due to the wide applications that transparent and conductive layers have in optoelectric fields,
they have attracted the attention of many researchers. In this research, an attempt has been made to achieve
uniform spraying by using an ultrasonic spray device with a suitable arrangement. First, the optimal values of
the volume of the solution were obtained for a sample with dimensions of 2.5 x 7.5 mm, and then the
optimization of the solution concentration was done. The optimal value of the solution volume was 6 to 5 ml for
samples with dimensions of 15 x 15 mm, and the experimental sample was made with this amount. The optimal
concentration for this sample was 15% nominal, which showed transparency above 80% at a wavelength of 550
nm and a surface resistance of 10Q2/squre. The merit factor of 0.043 has been calculated.
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Effect of Glancing Angle Deposition Parameters in Performance of Resistive
Switches

Rasouli Ardalani, Abolfazl; Khademi, Ali; Moshfegh, Alireza

Department of Physics, Sharif University of Technology, Tehran

Abstract

Resistive switches have drawn markable attention to themselves owing to their striking advances as
emerging memories capable of realizing non-von Neumann architectures, i.e. carrying out data storage and
processing within the same element. Notwithstanding the advancements, some challenges have still persisted and
numerous attempts to propose viable solutions are continually being developed. One such new effort is to utilize
the vacuum-based deposition method, known as Glancing Angle Deposition (GLAD), in which the substrate is
tilted with respect to the incident vapor flux of the target material. Being a formidable method of producing a
broad diversity of nanostructures from the viewpoint of morphology and porosity, GLAD has convinced part of
the resistive switch community to employ the mentioned capabilities towards removing obstacles to the ultimate
widespread industrialization of resistive switches. In this paper, we try to elucidate how GLAD can affect the
performance metrics of resistive switches, for instance switching voltage (and energy), endurance, state retention,
multilevel analog switching, linearity, stochasticity, memory density, memory window and L,./I,y ratio.

PACS No 07.30.—¢

Vo


mailto:moshfegh@sharif.edu

) Aled SIS et s s (S0 5 St

orFes (shy atws hls S3adS S5l e ol

s g 0303 gy [V] o je a sl LT (6 oS i

sads s Sles ;3 GLAD  sla eyl 50

sl
OLal 2 a3 b GlasaN 5555 wdd bl (sla gy o olisl
5 el 0 LT (63%ee YY1 2o slie glaulS a3
()Y JS8) ol ol b 0 1y Wlis sae V8 LS 0 5SG
Olis sl 4y o slie IS s Shas 35w a0 i, ol LaS e &l I
el 0 53 adE b a4 o Y IS s sas 3 e okal
Sop S A S pasie edd SIS Slidd ml Gb
S > Slos 3l 50 e 053 S 5 OLELS 515
Gladl ol pize SVl 5 2 Sl gls reslie sla
— s s ol =l wll s a8 il odd £ s s
by b GLSeY B 4 il obel b L S0a s sl
slal il o ol a3 31 slaalesU (55, OLAl =
33 Ol Sl e3be Ol 5l 5 cpl 4 b i LT oo e
Aas oy G3S Sy rals O s 5 el o s deesil
L slaiay Sos ol Saasi [V]
M S S a4y o250 slal sl g 1S sl 6l o Sl
Sos S sd s bas cal Jmgs cpl dlesls slguig Ve
oo A sl o3 ) M s Gaes S5 slal 0 S0 S
S Sl ) b Ol e S (g5 oS s 5 5
olol a8 glwl, 55 [A] A sz |, ) GB/em? sl

o Olgea |y 0Ll = a4l

Ol sl b SlaiaY psy oAb, Ol Kass bl
O3S QY1 i Ol gea LANM LS o3l 53 sl Ll 3 50
Ol 2 a3 b SlisaY 51 s iz [V ] Llesls 5,058
Soslize ST 53 i 31 Sl 56 (53 505 iy cle ol
S slol 5le s stoms s 038l diilst B Liles pad eslized
il i b slge aniy ote SUT 1S5S G 55 Ul

05 sl L S0 Y SLiaV L Slidse [V ] L,8 o, 50

ol 31 W (o i JiS oo 34

\A

PRV

Ly el e oLl asly b sl lwl s
o ole [y JLE sbl 1 e 58 e b e baslila st
) USCE wile ) 2S1s g Sl AlsAS 55 4 e SlasaY
Slasls 68 a5 L OS5 [Y] STy b (D] A
oeme 5 (O Sl SLa oy b glinly 4 s JLGY 2
sl S w0l (@) e e asls
LB s 3 s0e vl 4 ol a8 S IS (sl sl L i
asls B ([H] 7 2V S8 Gb ) [V 5500 Lo
Ll o 358 s 535 bl elad Sl S cled a5 Ol L
Lol s o luy S3L Y & jad gkl slla gl
Sldds QL= asls b Gluia oo, glas,l 5l S

2 Ol v &S A Slesl LSl ks 2eslie

J.v..\.u

Oﬁ(.5@;.u;b:dwc,wmu..ww)éu;@;w,w
ﬁ)lﬁ- Lg.ifd JLA&\ Ls Qw}lj.a—ﬂ.i)'j C,wju.d—vs - 9

(& (i I Sputtering
AH-Oz -hn;et n
o 7 {
J:I> / oAl \w
v’ Y’ v v
P

1
I
1
!
1
[
I
1
1
[
1
1
]
!
1

\
P \

— % Ma
é

GLAD 55, 55 sty (alsas slisaN iy awda (W10 IS
S5 g 055158 Syl s 2SS Ga osle Sl o s e S s
b (g s (o 1] S € Sl oY g o O3S SIS 5 Ly
st 4 L) 5 gl G SLEGY e Sl J e Sl
w3l Blg 5 () s o sl (0 b 5L5 o Cod i e w05
L8] Gl (B) s o 3508 (Slinaly 4 s Lol L 1 A5 (glanl



aediSde Y B 53 Sl wll 0L asly Glse
ol Js el Cews (S3re Gl 3 Shee LB 55 Jogd
slul & Ulay GadUS LSCES s 003 35d5es 555k ol
5 Lol o3l 51 i A2, 5l 6,8 sl amsiys 5 ) e-)Y nm
DT il ol S s Jlasl (S S Olbe S5 i o
055k Al sU 0L sl b Sl b iz S5
e cmas > Shes U8 " slul 4 Gl s 555 AeS]
losls g

Vs, &l S Sldes b s &8l O e
Rl 48 23 8 a sl ol sl 55 gl ol st
Ll 4 e 53l baale 5L Bolad b w555 53l 0
Sde o pd il QLIS aly e a5 e SIS O 5
I GRe JRsS b e e 5L 3 8 Ole 35 Sl
35 /SN rlge s ;S ams 5o 5 (Vo] o 5 AT JSK2) b
LOa st &) 3 05k & LSt 0k 36 RS
(V0] 7 YUKE) 55 o Sl

S S 4o

S Sl o edes 0581 4 U an S bl glatagn G
SLdds s Shee 1 L5 o QL w5 b SlidaY s,
b e sl plaas =) LS le LEL ails el
GBS 313l iy 51 6,8 plr Y il JKs 2l )
b SaS Y s, b s ol Sl cailes sl Ll
SiAl Gpae a8 e Jleel (S8 Ol Su
—Y 5l e cilte dcUes el il -8 S5uds
e 2 (o8 5 D rlens S gl S e 5D ol L
($3 S5 Sl sl s s Gluly 3 e e JL15

ol 31 W (o i JiS oo 34

o 4y Llosls QLS QLA aysls g5 4 ST p5aalils sla
1 s 53 oy Sllas Ol o Jolss 5 50 a2l
fror ol s g ool S gles fals slaady s
SO eass sl NY] cal ol S350 Kl
ol sl Ol 4l b 0S4 slad s 5L SLiaY
bl 53 Sk sl A 5 (b (505 e 2 b s
LS iz VW] Llad S o g0 oslis S 5 Sles 55

(]

sl LS 5 0Ll & asl b SL Y

—=

—

u"“;'ll"" J‘ [=F) @Lb aldas

CLlis oL ulal o plonil Vs (g g 5 o s (1 Y IS
@ by slae3lsads o5 LVERY OLTVA &k s Web of Science
e o Topic iz ;3 GLAD 2y, 5 eyl sladds

(seslie sboads ¢l GLAD 5, it 6

v



)

ol 31 W (o i JiS oo 34

30°

100 nm

60°
e e

100 nm
—

80°

@

—O— 30°—0— 60°—0—80°

100
E Forming
e failure
& i 567
5 tage (V)
o

Voltage (V)

3l Sl Gles G sy Sr bl 5w (0 5 (1Y IS
Oy O Oy el b o kg ) 05k (sbae b VL
Loadon 56 2l Vs S (5l by 201 Sldas Sls s ( [10] A

[v]

[¢

—

[o

—

0

vl

o]

A. Barranco, A. Borras, A. R. Gonzalez-Elipe, and A. Palmero;

“Perspectives on oblique angle deposition of thin films: From
fundamentals to devices”; Progress in Materials Science 76, (2016)
59-153.

Matthew M. Hawkeye, Michael T. Taschuk and Michael J. Brett;
“Glancing Angle Deposition of Thin Films Engineering the
Nanoscale; 1% edition, John Wiley & Sons, Ltd. (2014) 1-2

A. Bayat, M. Ebrahimi, and A. Z Moshfegh; “Correlation between
surface roughness and hydrophobicity of GLAD RF sputtered
PTFE/W/Glass nanorod thin films”; Vacuum 101, (2014) 279-282.

Z. R. Wang et al.; “Resistive switching materials for information

processing”; Nature Reviews Materials 5, No. 3 (2020) 173-195.
P. P. Pillai, K. Paclawski, J. Kim, and B. A. Grzybowski;

“Nanostructural ~ Anisotropy Underlies Anisotropic  Electrical
Bistability”; Advanced Materials 25, No. 11 (2013) 1623-1628.

YA

U':J) L ol a-lw Aiy n‘.;w)uu .L}S)L’I;-LA Slasia \d).b-

4.19)4/.& f-bnjd.l.h a)LA)Bu. )\:v_.v_] J:}_) ‘QiﬂgGLAD

| G boead el WY | ol 5D elie a8 kel
s s O 8 GLAD | ) 0308 Vel S o
SlaY G esle by W ¢ (Y3 2SIV (e Y
[v] L AU-Cr s 5b o151 Ag/Au-Cr
Au-Au or Au-Au@PDMS/PDMS
O35 Y
sl S S

[4] 0-NPD § s 56 41
s Y

Lai

Au/o-NPD/Ag
a-NPD;
4,4-bis[N-(1-naphthyl)-N-
phenyl-amino]diphenyl

[V+] Gd: HfO2 1,356

(Sle A‘Ja.b 4-7) d)-)v:ls A.L\J

oS s

Ag/Gd: HfO, /SiOx/ Cu

Y] e sIN203 e 5

TiO2
S oS Y

SN 5 s

Ag/In203/Ti02/TiO2 TF/p-
Si

TF; Thin Film

VY] | VO2 S35 4N L oy sl

O3S Y
Ol b pwblise il gus

W

---/VO2/Glass

Y] WO3 (slag sz 5

O30S Y
sl b bt 2L paS

ST

Au/WOs3/ITO

[V¢] ALO3 43 4L )1

BWIPN

b S s

Pt/HfO2/Al203 /TiN

[o] SiOx (claeke st

O30S Y

SN 5y s

Au/SiOx/Pt

berr
M. Horprathum et al.; “NO»-sensing properties of WO; nanorods

prepared by glancing angle DC magnetron sputtering”; Sensors and
Actuators B: Chemical 176, (2013) 685-691.
A. Z. Moshfegh and O. Akhavan; “Retardation of Ta silicidation by

bias sputtering in Cu/Ta/Si(111) thin films”; Journal of Physics D:
Applied Physics 34, No. 14 (2001) 2103.



ol 31 W (o i JiS oo 34

)
°

fabrication of energy-efficient VO-based smart coatings”; Solar
Energy Materials and Solar Cells 254, (2023) 112253.

[\¥] S. Lamichhane, S. Sharma, M. Tomar, and A. Chowdhuri; “Effect

of variation in glancing angle deposition on resistive switching
property of WOs thin films for RRAM devices”; Journal of Applied
Physics 132, No. 13 (2022) 134102.

[V¢] Y. C. Shen et al; “Geometric Design of Confined Conducting

Filaments in Resistive Random Access Memory by A,O; Nanodome-
Shaped Arrays (NDSAs) via Glancing-Angle Deposition Technology
Toward Neuromorphic Computing”; ACS Materials Letters 3, No. 12
(2021) 1757-1766.

[Ve] S. Choi, G. S. Kim, J. Yang, H. E. Cho, C. Y. Kang, and G. N.
Wang; “Controllable SiOx Nanorod Memristive Neuron for

Probabilistic Bayesian Inference”; Advanced Materials 34, No. 1
(2022) 2104598.

va

[A] S. Park et al.; “RRAM-based synapse for neuromorphic system with
pattern recognition function”; 2012 International Electron Devices
Meeting, (2012) 10.2.1-10.2.4.

[4] G. Ligorio, M. V. Nardi, and N. Koch; “Lithography-Free
Miniaturization of Resistive Nonvolatile Memory Devices to the 100

nm Scale by Glancing Angle Deposition”; Nano Letters 17, No. 2
(2017) 1149-1153.

[V+] S. Chakrabartty, S. Acharjee, A. Al-Shidaifat, M. Biswas, and H.
Song; “Gd-Doped HfO, Memristor Device, Evaluation Robustness by

Image Noise Cancellation and Edge Detection Filter for
Neuromorphic Computing”; IEEE Access 7, (2019) 157922-157932.

[\V] P. Pooja and P. Chinnamuthu; “Improved Capacitive Memory in
Glancing Angle Electron-Beam Synthesized Isotropic Bilayer n-
TiO,/In2O; Nanowires Array”’; I[EEE Transactions on Nanotechnology
22, (2023) 70-75.

[\Y] A.J. Santos, N. Martin, J. Outén, E. Blanco, R. Garcia, and F. M.

Morales; “Towards the optimization of a simple route for the



ol 31 W (o it S5 oo 34

055 Py h sl o 0 SO JiSs0005 8 ey 5 Shes 5 gl sL1gs 5 Loy slaws 30

-

B i b

L&J‘wlﬁhﬁf“ﬁ:ﬁuljw

s el o oS0 (Slatil o e s pai a5 oIS L] g 0 S
m.hosseinzadeh@kntu.ac.ir and rebrahimi@kntu.ac.ir

o.\.‘.'S.':-
L‘Jjj/u?jsVL;;Z»uﬁw‘;ujfj/‘;/a;j;f@j%‘;/jdw}iwa;&;ﬂ/y@wcgu_é:m%j&gu:‘;@gjgfﬁ,f"du%
j/j%dﬁwdquJAu%J/:ﬁww/ng.;j/; ok oy G5 IS 00 O a0 S Sl ot e ..u'/:ufyaﬁf.u'uf"u':&‘;ujﬁ
ol salgiiy (sla (g5l S KaS S (LS (51 050 w0 Slay 3, Sl 3 sy 0 M5 o a0 dwnckin (Sl dig ol ol Al o S (sl jIS
S oy @joﬁ.fb"u/(ﬁa;://JJ;d/Jgﬁg.Jﬂ @:{uw«ca&wd[é)gw#&i{ffwﬂJﬁb/d/jﬂ%b o @j/j,g_“ﬁw/axéjbagj;; .J/Jx.fmj;r @j/jﬁ.ﬁi

] 458,85 ey 350 LS o S O pden G aS Y S pe 5y 57 ey 3 Slos 0y Sl

Effect of the number of blades and their angles on the performance of a Single-
stage Turbomolecular Pump by the test-particle Monte Carlo method

Hosseinzadeh Sereshgi, Maryam; Ebrahimi, Reza

Department of aerospace, University of K. N. Toosi University of Technology, Tehran,
Abstract

Turbomolecular pumps are used to achieve and maintain high vacuum environments. They are designed
to pump gases ranging from light gases such as hydrogen to heavier gases such as argon. The pumping speed is
related to the molecular weight of the pumped gas. Therefore, the performance of these pumps is better for
heavy gases than for light gases. Optimizing the vane geometry can help improve pumping performance,
especially for light gases. Suggested strategies include adjusting blade location, number of blades, etc. The
blade angle must be optimized for efficient momentum transfer between light and heavy gases. In this study, the
effects of blade angle and number of blades on the performance of a turbomolecular pump operating with
hydrogen gas have been investigated.
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Investigating the effect of magnetic field intensity on the energy deposition resulting
from collision of runaway electrons with Damavand tokamak limiter

Ataeiseresht, Laleh'?; Abdi, Mohamadreza'; Pourshahab Banafsheh 2; Rasuli, Chapar?

! Department of Physics, University of Isfahan, Isfahan, Iran
2 Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute (NSTRI), Tehran, Iran

Abstract

One of the most important challenges faced by tokamaks, especially reactor candidate tokamaks such as
ITER and DEMO, is the interaction of plasma with the tokamak wall. One of the issues that causes a major
concern about the correct and safe operation of a tokamak as a reactor is the runaway electrons. Runaway
electrons could be produced during the start phase, in Ohmic discharges at low densities and in the phase of
current quench in disruptions, but the most dangerous state is related to the disruptions. In this research, the
effect of variation of magnetic field intensity on the energy deposition caused by runaway electrons on the
stainless-steel limiter of Damavand tokamak is investigated. During the simulations, the electron radiation
spectrum with an average energy of 1.666 MeV hit the stainless-steel target with different magnetic fields and
the energy deposition in the target is obtained for each particle. It finds that the amount of energy deposited
from each electron in the limiter of Damavand tokamak, increases with the increase of the magnetic field.
Keywords: runaway electrons, energy deposition, magnetic field, Tokamak limiter, stainless steel
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Investigating and simulating the performance of bottom cathode and top cathode
perovskite solar cells considering the mobility of heavy charge carriers

Asgari, Behnam!; Fathollahi, Mohammad Reza'; Zare, Mohammad Hossein?; Ameri, Mohsen?

! Department of Electrical and Computer, Qom University of Technology, Qom
2 Department of Mechanics, Qom University of Technology, Qom
3 Department of Electrical and Computer, University of Alabama, Alabama, United States

Abstract

In this paper, the performance simulation of two types of bottom cathode and Top cathode perovskite solar cell
structures has been studied in terms of scan rate changes on the hysteresis index using a one-dimensional time-
dependent drift-diffusion model. In this research, we have investigated the effect of cation and anion mobility
changes on the J-V characteristic and the hysteresis index in relation to the scan rate. The results in this
research show that the hysteresis behavior begins to appear in a feature where the mobility of ions is small
enough. In other words, hysteresis index increases with decreasing ion mobility.
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Exploitation of graphene oxide film with pulse laser deposition and annealing in
vacuum: investigation of annealing effects by using Raman Spectroscopy

Masrour, Esmaeil'; Ghanaatshoar, Majid?

! Department of Physics, Shahid Beheshti University, Tehran, Iran
2 Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

Abstract

In this research we investigated the graphene oxide layer produced by the pulsed laser deposition
(PLD) method, followed by annealing in a vacuum furnace. To produce this layer, graphite was firstly made
into a tablet and then, this tablet was deposited on a silicon substrate in 107 pascal vacuum using the PLD
process. In the next step, the produced layer was annealed in the 4 pascal vacuum to form the graphene oxide
layer. Finally, we carried out Raman characterization in order to examine the quality of the oxidized graphene
layer. The analysis of the Raman spectra showed that deposition and annealing under certain low pressure
vacuum conditions will lead to the formation of graphene oxide.
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Magnetron sputtering: A review of current progresses

Soltanalipour, Mahdiyeh!; Badr, Milad!; Khalil-Allafi, Jafar!; Naghshara, Hamid?

! Faculty of Materials Engineering, Sahand University of Technology, Tabriz
2 Faculty of Physics, University of Tabriz, Tabriz

Abstract

Magnetron sputtering is indeed one of the most commonly used vacuum deposition techniques,
particularly when it comes to depositing crucial biomedical and industrial coatings. For instance, it is capable
of producing biological coatings that are corrosion-resistant, as well as coatings that have special optical and
electrical properties. Magnetron sputtering has been a subject of great interest among researchers due to its
relatively low deposition temperature, ease of coating formation on all types of substrates with complex shapes,
excellent adhesion, cost-effectiveness, and the ability to cover uniformly and densely. It also enables the
dispersion of materials with high melting points, such as tantalum. While the sputtering process has been well-
established and widely used, the development of non-equilibrium magnetic sputtering has significantly
increased the importance of this method. As a result, this technique has attracted a lot of attention from
researchers in recent years. In this review, we discuss the advances, basic principles, and applications of non-
equilibrium magnetic sputtering in detail.
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A review of investigation of effective parameters on the Ta-based coatings

deposited by magnetron sputtering method

Badr, Milad!; Soltanalipour, Mahdiyeh!; Khalil-Allafi, Jafar'; Naghshara, Hamid?

! Faculty of Materials Engineering, Sahand University of Technology, Tabriz
2 Faculty of Physics, University of Tabriz, Tabriz

Abstract

In this research, parameters affecting the structure, morphology and other properties of Ta-based
coatings deposited in vacuum have been studied. Since the magnetron sputtering method is more popular
among other deposition methods such as chemical vapor deposition, electrochemical and plasma deposition due
to its advantages, this method is often used to produce Ta-based coatings. The present study investigates the
effect of deposition process parameters such as vacuum conditions, substrate type, intermediate layers, input
gas composition, bias voltage, and substrate temperature on the structure of Ta-based coatings.
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Persistent current in Mandebrot quantum rings

Solaimani, Mehdi'; HajitaghiTehrani, Davood?

! Department of Mechanical Engineering, QomUniversity of Technology, Qom
2University of Cologne, Cologne, Germany

Abstract

In this work, in different two-dimensional quantum rings, the outer shape of the Mandelbrat quantum
ring with different orders and the inner shape of the ring is assumed as a tricorne or Koch snowflake. The effect
of different orders of these fractals on energy levels, wave functions and persistent current has been
investigated. For this purpose, the numerical solution of the Schrodinger equation governing the problem has
been used.
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Influence of Annealing in vacuum Conditions on the Giant Magneto Impedance in
Co-base Ribbons

Moradi, Mehrdad; Naveh hajhoseini, Fatemeh

Institute of Nanoscience and Nanotechnology, University of kashan, kashan, Iran

Abstract

In this paper, the effect of annealing in vacuum on giant magneto impedance (GMI) in
Coes.15Fes.355112.5B15 amorphous alloys ribbons by various widths in different temperatures has been
investigated. Magnetic ribbons in the vacuum chamber with pressure of 4x107° mbar were annealed. The GMI
values were increased for all the samples. The maximum of GMI ratio was about 167 % for 0.81 mm sample width
and 113 % for 2 mm sample width were obtained, in 500°C for both ribbons and then they decreased obviously.
Positive impact of decreasing width of ribbons, indicator of increasing of GMI valve. Decreasing of internal
stresses because of annealing in appropriate temperature also due to increasing the GMI valve.
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Design and Implementation of the Automatic Pressure Control System for the
Vacuum Vessel of Damavand Tokamak using Multiple Model Control

Amini, Mahdi'; Rasouli, Hossein' ; Aliyari Shoorehdeli, Mahdi?; Darabi, Amir Reza!; Babaee, Hojjat!; Borooghani, Fahime!

! Plasma and Nuclear Fusion Research School, Nuclear Science and Technology Research Institute, AEOI, Tehran
2 Department of Systems and Control, Faculty of Electrical Engineering, K. N. Toosi University of Technology, Tehran

Abstract

This paper presents the design and implementation of the pressure control system for the vacuum vessel of Damavand
Tokamak. Setpoint weighted PI controller in multiple model framework is used to achieve the desired vacuum
chamber pressure. First order with dead time model is applied for the system identification based on the experimental
data. A Cold Cathode Pirani gauge to measure the chamber pressure, a piezoelectric valve to inject the gas, an
STM?23 microcontroller, and a software user interface are components of the designed system. Experimental results
show that the designed controllers are able to follow the desired pressure profile.
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Decreasing in PMMA-gelatin solution contact angle due to argon plasma
treatment and its durability

Ebrahimi, Raheleh

! Department of electromagnetics, Malek Ashtar University of Technology, Isfahan
Abstract

In order to study on decreasing gelatin solution-PMMA interface energy, contact angles of the solution
on a flat surface of the plasma-treated and the untreated polymers were measured in certain conditions. For
three polymer samples the average of contact angles decrease were 30, 40 and 11degrees. Contact angles were
measured also for dry and cold stored samples(132 hours) and 1hour aged samples in warm ambient. At worst
for cold and dry stord samples, contact angles were 20 percent upper and for high temperature stord samples
were 40 percent more. Despite these increases in contact angles, aged plasma treated polymers did have lower

contact angle compared with untreated state.
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Investigating the effect of Kerr's periodic self-focusing on spatial soliton intensity;
Variational method

Ghalandari, Mahboubeh'"; Barkhordar Ali Abadi, Mehdi?

! Department of Energy engineering and physics, Faculty of Chemical and Industrial Engineering,
University of Science and Technology of Mazandaran, Behshahr
2 Department of Applied Physics and Advanced Materials, Faculty of Physics, Shahid Beheshti University, Tehran

Abstract

In this article, we have studied the propagation of spatial solitons in a medium with spatially modulated
nonlinearity. The wave equation includes diffraction and periodic self-focusing. To solve the wave equation, we
used Variational method to arrive four coupled equations governing the parameters of the. We solved the coupled
equations by Monte Carlo numerical method. The effect of the non-linear coefficient related to the periodic self-
focusing of Kerr has been considered on the physical characteristics such as the intensity profile and amplitude

oscillations of the soliton.
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Deposition of selective nickel electroless coatings on ITO for plasmonic and
magnetoplasmonic applications

poursharif, Akram'; Hamidi, sayyedeh Mehri?

1 Department of Material Engineering,nanomaterial group, Isfahan University of Thechnology, Isfahan
2 Magneto-plasmonic Lab, Laser and Plasma Research Institute, Shahid Beheshti University, Tehran

Abstract

In this research, an attempt has been made to create nickel nanorings on ITO with sizes of 200 nm to
300 nm. This work is based on the selective electroless of a self-assembled monolayer and the creation of active
sites on the substrate by means of nickel-phosphorus and nickel-boron baths. The purpose of this research is to
use the common methods of selective electroless coating to create nanoarrays in plasmonic and
magnetoplasmonic applications. For this reason, this work has been done once in a nickel-silver composite

bath.
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Comparative Performance Analysis FAB(Pb, Sn)X(Cl, Br, I);- based
Perovskites Solar Cells

Parisa Karimi Moone !, Nafiseh Sharifi'?*
b

! Department of Photonics and Plasma, Faculty of Physics, University of Kashan, Kashan 87317, Iran
2 Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan 87317, Iran

Abstract

In recent years, there has been a great deal of interest in perovskite solar cells (PSCs) due to their
impressive efficiency gains. Formamidinium (FA)-based perovskite solar cells (PSCs) have emerged as
promising candidates for next-generation photovoltaic devices due to their remarkable power conversion
efficiencies (PCEs) that have surpassed 25%. The superior performance of FA-PSCs can be attributed to their
favorable bandgap, high carrier mobility, and long charge diffusion lengths. Optimization of the structure,
materials, and parameters of PSCs can be achieved through costly and time-consuming experiments. However,
numerical simulation can also be used for this purpose. In this study, the SCAPS software was used to
investigate and compare FAB (Pb, Sn)X (Cl, Br, 1)s compositions. Inorganic materials have higher stability
compared to the common hole transport layer, which is spiro-OMeTAD. In this study, Cu>O was used as the
hole transport layer (HTL).Finally, the highest power conversion efficiency (PCE) of 14.65% and the highest
short-circuit current (JSC) of 26.59 mA/cm’ were obtained for the FTO/SnOy/FAPbI;/CuO/Carbon and
FTO/SnO»/FASnl3/Cu>O/Carbon compositions, respectively.
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Designing a Small-Size Physical Vapor Deposition System for Laboratory
Applications

Fathollahi, Mohammadreza
Faculty of Electrical and Computer Engineering, Qom University of Technology, Qom, 3718146645, Iran
Abstract

Vacuum technology is regarded as one of the most advanced industries, with its applications and traces
found in nearly all modern sophisticated man-made products and textiles. Among the critical applications of
vacuum technology is its use in the major industries of electronic-telecommunications and semiconductor device
manufacturing. Thermal evaporation coating systems are one of the simplest vacuum facilities, used to fabricate
thin films and coatings of various materials with thicknesses ranging from nanometers to micrometers. In this
article, we present the design of a small-size vacuum thermal evaporation coating system for laboratory
applications. The system structure is designed to meet various circumstances, including sample preparation,
evaporation sources, structural integrity of the system, and the pumps' size and evacuation speeds.
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Quad-Band Terahertz Microstrip Antenna for Wireless Communication
Applications

Ashuri, Mohammad Hossein; Fakhte, Saeed
Department of Electrical and Computer Engineering, Qom University of Technology, Qom, Iran
Abstract
This study presents a microstrip antenna designed for terahertz frequency wireless communication
systems. The proposed design features a square microstrip patch excited by a microstrip line. It includes a
surrounding strip that enhances impedance bandwidth and a series of vias linking this strip to the antenna's

lower plate, which serves to both improve impedance bandwidth and decrease cross-coupling among antennas.
The operational frequency range of the proposed antenna spans from 27 to 33 terahertz.
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The effect of methyl ammonium lead bromide perovskite solution on perovskite
light emitting diode performance

Rostami, Ali Akbar; Sadeghi Ghiri, Mohammadreza; Taheri Ghahrizjani, Reza; Mohajerani, Ezeddin

Laser and Plasma Research Institute, Shahid Beheshti University, Tehran, Iran

Abstract

Today, both inorganic and organic perovskite light-emitting diodes (LEDs) are extensively used in
various applications, such as lighting sources and displays. Perovskite LEDs have garnered significant
attention in the past decade due to their prominent features, including solubility, high quantum efficiency, high
color purity, tunable bandgap, and high charge carrier mobility. The morphology of the perovskite film plays a
crucial role in optoelectronic devices, and it can be controlled by adjusting the precursor solution's
concentration. By increasing the concentration of the precursor solution, the density of nucleation centers and
the dimensions of perovskite crystals can be enhanced. As a result, the output light intensity, stability, and the
lifespan of the devices increase. The significance of perovskite film morphology is paramount for optoelectronic
devices, and precise control over it through precursor solution concentration has proven to be instrumental in
optimizing device performance.

PACS No. 85.60.Jb
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Experimental study of ion emission in a Mather plasma focus device 20 kJ
Noushin Pishbin*, Ali Nasiri, Amir Reisdana, Hasan Hoseinkhani, Davod Sohrabi, Mehdi Bakhshzad Mahmoudi

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

In this research, the ion emission of the Mather type plasma focus device 20kJ has studied. at first, by
performing numerous tests, the optimal pressure and voltage of the device has been determined and then the

emission of ions has been evaluated in the optimal conditions. In order to record the current and derivative of
the current signals a Rogowski coil detector and for recording the ion signals, a Faraday cup was used. The
strongest pinch and ion signals were obtained with neon gas at a voltage of 14 kV and a pressure of 7 torr. The

maximum of energy of the emitted ions is 420 kJ. These types of ions have their own applications as layer
forming ions in layering processes.
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