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Hofstadter butterfly and the quantum Hall effect in 1/5-depleted square lattice

1 P . e 12
Aghtooman, Sara'; Hosseini, Mirvahid

! Department of Physics, University of Zanjan, Zanjan,

Abstract

We study the energy spectrum and quantum Hall effect of the 1/5-depleted square lattice in uniform magnetic
field. We consider the tight-binding model with nearest- neighbour and next-nearest-neighbour hopping in this
system. We show that the symmetry in Hofstadter butterfly spectra with increasing next-nearest-neighbour
hopping remove. We also calculate diagram phase and wannier diagram in some values of hopping.

Keywords: Hofstadter butterfly effect, peierls phase, magnetic flux, wannier diagram
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Quantum transport in the interacting helical Luttinger liquid in the presence of the
Zeeman field

Bakhshipour, Zeinab'*; Hosseini, Mir Vahid!
I Department of Physics, University of Zanjan, Zanjan,
Abstract

In this work, we propose some new strongly correlated gapped states of spin-1/2 electrons in 1+1 dimensions,
so called helical gapped states. Magnetic impurities in the presence of the Zeeman exchange field break time-
reversal symmetry and lead to backscattering. We calculate the electron transport properties of the helical
Luttinger liquid in the presence of the electron-electron interactions and Zeeman field. Computationally, we
exploit the Bosonization framework and its complementing techniques like renormalization group (RG) Analysis
and Memory function.

Keywords: Luttinger liquid- helical states- interaction- exchange Zeeman field- Bosonization- renormalization
group- Memory function.

PACS No.
s ol gl 50k g aaiin S Olpe 4 Lipd o Jeld dodie
S b e 2l b sl e J S e IS o0 UL sl 55 81 gdls it [1]malesl o 500 slal L slalias o

L;Lﬁ v.@)— L 0-\.;.;5 C,SJD- be 4.\...:: L@J‘ L 45 J&:.Lb Lg.bu s ‘J‘J}; o~ j; dug\.l} C)bb Q)j,p 4_: LA /:““/;‘f

Sdnd Sl Gl ol Gl e el e Sons S Ly SnSlp a e S o i S S

sy olay a4l Gk Sl S el e S sk

MU&L&GUL}SFSAL&A.M&&MWMJ&



(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

w0 =D 7,k (x)e" @

& o kiS 36 le Ol I=RIL L 7 (%) JIL8 sl Shae
Leda T S 4.«.‘ Slaises DL OJU.}‘) S eJJ}) &;wb g:)b.)
g ooy 5 5 IS0 4 T ge 4 il y (Sla gl 05

6,
re

AUDE A ©

wieel &S 6, :lArcTan(—A) i s sl b
2 kfvf i
Sken das ol 1y OB 5 ol el sl sl ol
58y s w Sy @ b b e b 5SS
235 o By JSE e 8y IS AL
H,., = g, (v (v (v (x)
S (AT R G S IS
0Ll S 5 ol b S Sshen [T 5550wl U3
sl 5 IS5 @ s Ol iy 5o S
v 1 ~
H=—-[—(0.0)'+K(0.0)
2[1(( D) +K(0,0)7]

~

JA N
= g,

c. )
2ma,

Vol e O 2L Koy a5 gls Ol D,0 «

L 50 OB oo A 5 re ates Lo Sy

vfcos(20ky)—&+&
K = " 8n 8rx "
82 | 84
v,co8(20, )+>=+2%
! ( k-’) 87 8«
84v2 (822
v=_(v,c0o820, )+2%) - (==
\/( ;€0s(20, ) 87r) (87[) @
~ 1 1K .
A:Aexp{—l‘gf‘—x+21kfx} ().
%

o2 32 o Obje LlS o sl ol sl INAS o il S
S w ks [SJadl 8 olke — ol 5 05 xS -0 S 28
o o Lol sl Slosas 2l sl
Gl 53 1 ol 6551 Sls ast L ol 53 b [6,7,8] s
Oldee gl 53 5 0 2SR 0 Sl RS 25 b IS
Gl HS e 5 S8 A6 s eag0d s e U

Oy A0, 2 28 o b g S (J sthen

S oS o sy et S b s ol el
SIS bl Lol s S s e S
ol o egd e Jela ) ey (Dol Ol Hpa> > g
O3S ES o lly 5 el LS D sme $53 A pe
8Kl sds 4 S L 5 X e gl g3 ad s
Sliee K 53 TI sl ad (35 oablitn poallil 53 Lol |
Osen b3l @l o GES a2 OF 3 6 ol a5 s
b S5 s JUitl Ol @ Sl el (5 odad S1s gl
Loty b OB Sl sl 8 Sles [9]0
ML ) S AS e ho S
H, =vko" +Ac’ )
2o bk wd Gl e e e v &Sk
las 55 Job gl by 53X sls adie 077 5 4 sl
LSl o i s Sl alal) LSl s ]
&, =J_r,/(vfk)z+A2 M
w3 S 5053 X e slily 3 el RIS g 4SSl S
s g dxes § i o odd Jlasl Dol Ol (el ol
S ol S e sbl 4 ik s 2A (5 ol & 3 X
Cgr by o w3l Slus g abis o 68 55 oK
dales 1o B L sl ol 551 Sothen & Ol

);@;Lwdﬁwgsu@j‘ééwbm)é

(":;5 ~° LS)LN u.la;— ikf :iﬂgfz _Az/vf éu f}LA}A
H, =v,y" (Dka'y'(x) + Ay ()" v/ (x) ™



S8

49\ YTAW 4

@Ue;}wﬂdgﬁj)‘)bﬁ:‘l}-‘)be.)})&ﬂd)}jv\&

Al e Ol i 4 GE

S9N Sl
o A B Ol (o me 5o Sl Gla e (B
L bl o 5552 0 o k=0 3 (551 18 g 4 S
3 S PlS s el Slade 5 XS e i ad Sooj
o sy ol asd e aseal sdis, o s el el
2 by glos (Saals s oal b 3)l08 o 36 2L,
Of gles &8 S o L, Slg 056 SO oysm 40 UL slales
Sl ledS by 58 o IS s S a5 OB (g s
S e w8 O b Bl gl (Saly oLl
sl Gl b [HASL o aadl ol @ pgunge JUzsl 4y
o35 U s w1 UL sles s L3 s il &b
b Sl S s S sdoe 3 5 et 8 s obeel
)W%MUJJU)@UJSJ#@-M@JWH«JT

e ) JS 4 bl Wb e il e

ivK 1
T) =
@) n o+M(w,T) e
M)~ [(F;F}OQ,,T ~(F;F) ooz ]/a) o

- x(0)
RG (g5 Gl ol 0L Shas 5 Sstoos o Sl F
358 oo ol ) IS8 4 O b (OY) dilaas s

y(1) = y(0)e* ™ )
b o e Gl BB )l Ol 4 b dalae opl SWS
v(L;) ) B V(LT )a(LT) 2
o(w=0,T)x L l-—(——=
( ) 5T y(Ly) A( AT )
V)

Az K 2esU mle 2l 0 aneols By A sy 050 ol

el s UL slabes 3 B ) & S
4 5l glales 5 UL slales H5 le,y ples ;S:'*."J 13 gl
sdalie ALY IS 55l sl enls 2l Y IS 5o oS ¢

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

olrgil ey S 5L

e.LJ:LaL;a M/“ . c\)ﬁ‘f goun Sd&})j‘ebw‘lfb
o Ol Slsles pl -[1]¢-iJJT s Sy L RG (6518 SUslas
D3g S eatie 4 IS e cCins S i 3 4SS

:Lﬁwybﬂjdi.iy}bpmw.AF&J\JQ@‘A

% _ _%2 VK (D) (eD)ay) o
O _ - kanyo an
de(l) — Y 2(1)2[{(1) a(l) an
% _ %2 VOK (), (aDay) 0o
al) o8 a5k b y()= % 4 sk

5 65, 50banl b 1) WSS da L BB 51 Gl el el il
G 5l dal 53 i K1) <2 sl o I
s 55 UL s Ol 4 s 8 ) s S e ]y
;}"'Lﬁjﬁ&'i)b ‘)RG LSjlﬁC)UbLbﬂLAd\fLu ] 0 4:.9);
b Kb S e e ey e U B I Gk
53 (O0Y) 5 (O0Y) Slsles llas S5 S o ol Sd i

RS PN AR QL:..J\JQJ

St Gl w3,

sdiSlr b 5 sls eyl sl ol B8 JSds Jue RG (56 1Y S

Sl (sl b SDAL o Ol i & Y ol LB o L)
B85 e S8 SAE G G Y ST b UL L K<2



LS ol g A S sl ) (S (s Ol
2 Sl gl o DS Bt ot 01 o
Shes dd plonil adibl b 51 eslinad b5 255 wmly
ool s S Lad s Sl S8 4 S g eliS o
b s e 3 3,8 L3l BB O 5 ol BB glae s
Sy 4 b a3 (L3l g OF hag dil- ob

V.:.«".él.:).) Lo v.:.«“.‘ﬁl..’. Cowd o )( d%ﬁu_} ;ﬂ.:.b BL ‘):'JL.A‘) Lﬁlﬂ;
Ul pme s 0506 5, SO il b slales s &S
e LRI L sl e hll Ul L el L sl
5y 5l glales 5ol e JUB 5150 cnl e S8y 0

Gt e il L 5 A8 o il Loy Jials b il S8

ULJLM'_) a t_Bg _)‘ g_B‘fu‘ j:"‘)lf. 3 0)\.,\)\ u:.i\‘).é\ cg:,au ;5@

Mbwu;il‘)ﬁ\ ‘wﬂl‘n‘}UL &lﬂ) v{j_} 93 A 3 b

b

[\]T. Giamarchi, Quantum physics in one dimension. Clarendon press;

2003 Dec 18.

[¥] FD. Haldane, Effective harmonic-fluid approach to low-energy
properties of one-dimensional quantum fluids, Physical Review
Letters. 1981 Dec 21,47 (25):1840.

[v]1B. A. Bernevig, T. L. Hughes, and S.-C. Zhang, Science 314, 1757

(2006).
[¢]X. Qi, S.-C. Zhang, Rev. Mod. Phys. 83, 1057 (2011).

[6] Y. Sato, S. Matsuo, CH. Hsu, P. Stano, K. Ueda, Y. Takeshige, H.

Kamata, JS. Lee, B. Shojaei, K. Wickramasinghe, J. Shabani. Strong
electron-electron interactions of a Tomonaga-Luttinger liquid
observed in InAs quantum wires. Physical Review B. 2019 Apr 16,99
(15):155304.

[1] CH. Hsu, P. Stano, Y. Sato, S. Matsuo, S. Tarucha, D. Loss. Charge

[

transport of a spin-orbit-coupled Luttinger liquid. Physical Review B.
2019 Nov 21;100 (19):195423.

[V] PP. Aseev, D. Loss, J. Klinovaja. Conductance of fractional Luttinger
liquids at finite temperatures. Physical Review B. 2018 Jul 16;98
(4):045416.

[A] AM. Visuri, M. Lebrat, S. Héusler, L. Corman, T. Giamarchi. Spin
transport in a one-dimensional quantum wire. Physical Review
Research. 2020 Apr 21;2 (2):023062.

[4] MV. Hosseini, Z. Karimi, J. Davoodi. Indirect exchange interaction

between magnetic impurities in one-dimensional gapped helical states.
Journal of Physics: Condensed Matter. 2020 Dec 4;33 (8):085801.

“E-Mail: Z.Bakhshipour@gmail.com

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

. J/'

— ~.u)-}_

ol
0.20 () 0.00015 i
£
£ 0.15 B 4
= E
b 5
w
£ 010 .
2
b
005 — A=30 i
— A=40
0.00 4=50 1
0 10 20 30 40 50
T{nK)
sol | (<)
40 2 ]
E ; 00004
= g
“5 30 ba.eoef 7
=
S
T 20 100
— a=-3.
10
+— a=-085
of “eit= =203.6 1

0 10 20 30 40 50
T{nK)

G i 3l by s 5 UL gles 3y L3 Bl ol (Saely 1 Y S
51Ol gl el (gl p (O s B8 gls il gl () O
cilisee LS

ol oleel b o Rl b, Ly el L aS sl
o s Gl Y 3l IS8 a2l e UL slales gl s s
el L3 2alS b s il sl ialS s, S g oS
Ly LAl o ime S 5 BB (5w e 5l glabes 3 &S
355 4 5 S Dl Glsged a Gl o A OB s
Sy 5 UL ples 3 5s Gl k) SO o Y USS S
IS o gl (Y St sles 255 03 LAl
Sel o GBSl gzl Sl S oS e dasle

Bah o 2l S Rl

S o
JK.;.LA j.>=~:3U GLA )J uﬂ.'l.w) t}'f.l") L}i:M'Jj c‘\.“.in L)'-l\ )J



oA —

— ~.%)'l_

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

BSCCO (2223) Zr/Cu Y4 sbos sblu 4l 53 58 1 Jdows 5 stalis
Sl (9B tabl (Sl gb jlgd tho g gesls taabl ¢ Lol Slandy
O« SCig 03 St ¢ Ulay ol 5 poeblito it gt oK lo 5T o o Lon 1 oKty S 38 0 SC2D

s S

.

3 im0 Bl ol o sl ol ol 5 a2l 1 3 i 40 0ty YT oS BSCCO (2223) Yo sl (5lilas ol 135S 3 3oty oty 40 sy el 0
LUy ol 3 st ol 8303 o LS ) 551 i) ol (lalos 53 SLad /80 5 o/Fe o /Fe ebliie sladlben Comi co/0 0 ¥ Lol CLLE s s
Sy S (S o Bl ol (S 33 1 ] e o 5 il 5o b (535 oy Coplito a0 T 0 okl (el Cosl S pomo ol by
Was ol Slalos 3 oS alaly dasy7 ol smslonn o] Caaglis ol 0 4513 g ) > oS Lalsy G o0 0 bl ol (signs o ]

S o bl [ el ol e ST e L5
] oo glia ‘j.Lff/‘BSCCO (2223) Yi sles bl 1% \*ls Lsu ejb

Observation and analysis of the Kondo effect in high-temperature superconductor

Zx/Cu BSCCO (2223)
Poshtibanasl, Fatemeh¢ Daadmehr, Vahid¢ Shahbaz Tehrani, Fatemeh¢ Vafajoo, Sadaf
Department of Physics, University of Alzahra, AlZahra Magnetism and Superconductor Research Laboratory,Tehran

Abstract

This research investigates the presence of the Kondo effect in the high-temperature superconductor BSCCO
(2223) low doped with Zr nanoparticles. The variation of the superconductor resistance with the density of
impurity ¢ = 0.002, under Tesla magnetic fields (H=0.30,0.40,0.65) at low temperatures, showed an increasing
trend; This result is very unusual in superconductors. The observed result was very similar to the Kondo effect
and caused the research of this effect in the superconductor sample. To prove the presence of this effect in the
superconductor sample, the correctness of the Kondo effect equation in this sample has been investigated. The
spin resistance calculated by Kondo's equation at low temperatures confirms the increasing trend of the
logarithmic terms of this equation.

Keywords: High-temperature superconductor BSCCO (2223), Kondo effect, Spin resistance
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The effect of substrate temperature on the physical properties of molybdenum
oxide thin films prepared by spray pyrolysis for use in diodes

Ataei, Mojtaba', Fadavi Eslam, Mohammad Reza';
! Department of Physics, University of Damghan, Damghan
Abstract

In this research, with the aim of making a diode and studying the effect of substrate temperature on its properties,
thin films of molybdenum oxide were deposited at substrate temperatures of 350, 400, 450 and 500 °C on P-type
silicon substrates by spray pyrolysis. The structural and optical properties of these films were characterized.
Structural characterization showed that they have a crystalline nature with orthorhombic structure and showed
the peaks related to (020), (040) and (060) planes, the preferred peak in all samples being (040). The surface
shape of the samples is without cracks and have rectangular graining, and their average surface roughness is in
the range of 157 to 167 nm and depends on the coating conditions. The optical gap of the samples was estimated
in the range of 2.84 to 2.95 eV. The voltage-current diagram of the samples shows their diode behavior. In
addition, the diode made of molybdenum oxide thin film has the lowest threshold voltage at the substrate
temperature of 400 °C.

Keywords: Molybdenum oxide, thin film, spray pyrolysis, p-n junction diode
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Dependence of Kerr angle on temperature of the superconductivity state with TRSB

Yazdani-Hamid, Meghdad'; Mehrabi, Vahid!

! Department of Physics, Ayatollah Boroujerdi University, Boroujerd, Lorestan

Abstract

In this study, we consider the temperature dependence of the Kerr polar effect for the superconducting state of
SroRuO,. First, using the linear response theory, we calculate the Hall conductivity and its temperature
dependence and then with the help of this transport coefficient, we focus on the Kerr angle and the effect of
temperature on this rotation. We find the main features of our results, i.e. the appearance of a resonance peak
and the strongly correlated system behavior at high frequencies, are robust to temperature effects and both again

occur but with smaller values.

Keywords: Sr,Ru0,, Hall conductivity, Kerr polar effect, Kubo formula
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Coherent coupling of two ferromagnets by phonon

Shirdel-Havar, Majid; Zare, Babak
Department of Physics, Iran University of Science and Technology, Tehran

Abstract

The coupling of magnetization dynamics in two ferromagnetic insulators separated by a non-magnetic insulator
layer has been investigated. Excited phonons by magnetization dynamics in a ferromagnet, through
magnetoelastic interaction, can carry angular momentum coherently through a non-magnetic insulator and
transfer it to another ferromagnet. The coupling of magnon modes in two ferromagnets is observed as a level
repulsion in the system eigen-modes, which indicates the magnon-magnon interaction.

Keywords: ferromagnetic, magnetization dynamics, magnetoelastic, level repulsion.
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Measurement of Doppler broadening of positron annihilation radiation on
zirconia samples doped with metal elements
Misagh Ghamari* Mahdi Ghasemifard,

Deparrtment of engineering, Esfarayen Universityy of Technology, Esfarayen, Iran

Abstract

In this article, pure and doped zirconium oxide (zirconia) powder with metal ions (Pr’*, Sm**, Dy’*,
Er’* and Eu’*) was synthesized by coprecipitation method. The prepared samples were studied by
Doppler broadening positron spectrometry(CDBS). The effect of impurity elements on the electronic
structure of the zirconia was investigated. With the help of CDBS method, the relationship between
crystal defects and electron band structure can be studied even in small impurity amounts. The obtained
results are compatible with the results of other researchers, but by reducing the background spectrum,
a more detailed study is possible.

Keywords: Zirconia, Coincidence Doppler broadening spectroscopy
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Investigation of the heavy metal sensing of CdTe/CdS core/shell quantum dots
Naseri PourTakallo, Somayeh'; Molaei, Mehdi'; Khanzadeh, Mohammad'

! Department of Physics, Vali-e-Asr University, Rafsanjan

Abstract
In this research, CdTe/CdS core/shell quantum dots were synthesized by rapid photochemical method and at
room temperature using ultraviolet radiation. PL, UV-Vis and XRD structural analyzes confirmed the successful
formation of the core/shell structure. The core/shell structure of CdTe/CdS quantum dots is type II core/shell
structure. CdTe quantum dots have a band-edge luminescence with a band peak at 535 nm, which after being
covered with a CdS shell, its luminescence intensity increased dramatically, and the luminescence peak shifted
to longer wavelengths due to the formation of the type Il core/shell structure. . The aim of this research is to
investigate CdTe/CdS core/shell quantum dots in the detection of heavy metals, we present a simple method to
detect Hg™? toxic ions in aqueous medium. The luminescence of CdTe/CdS core/shell quantum dots is quenched
by heavy metals and depends on their concentration, mercury ions (Hg"?) are a good choice, but other metals

have little effect on luminescence quenching.
Keywords: CdTe/CdS, QDs,Core/ Shell, Heavy metal sensing
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Angle-sensitive Andreev reflection and induced spin-triplet superconductivity on the
surface of topological insulators

Morteza Salehi

Department of Physics, Bu-Ali Sina University, Hamadan, 65178, Iran.
Abstract

In-plane ferromagnetism tunes the Dirac cone's location of topological insulators in the k-space. This change
leads to an anisotropy with respect to the incoming angle in reflection and transmission on the ferromagnet-
superconductor junction. Since topological insulators have strong spin-orbit interaction, this anisotropy changes
the spin configuration. We theoretically show a similar effect for Andreev reflection occurs at the ferromagnet-
superconductor junction, which induces spin-triplet superconductivity. As an experimental signature, we find an
anomalous Hall current flows parallel to the interface.

Keywords:  Topological Insulators, in-plane ferrmagnetism, Andreev Reflection, spin-triplet
superconductivyt, anomalous Hall current.
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Study of Optical Properties of Octonacci Photonic Quasi-Crystal in the Presence of
Graphene Nanolayers

Mohammadpour, Ali'; Barvestani, Jamal'; Soltani Vala, Ali!

! Faculty of Physics, University of Tabriz, Tabriz
Abstract

In this article, by considering an Octonacci photonic crystal, and using the transfer matrix method, the reflection
and absorption spectra are calculated and the position of the exceptional points and the bandgap of the structure
have been obtained. By changing the thickness of the layers, a periodic behavior is obtained for the reflection
spectrum for the frequency of the incident wave in the terahertz range, and also with the increase in the chemical
potential values, the blue-shift phenomenon has been occurred for the absorption coefficient and the bandwidth
decreases gradually. By studying the absorption spectrum in terms of frequency changes and wave incident angle,
the optimal chemical potential value has been obtained and finally, by calculating the Goos-Hdnchen lateral
displacement phenomenon, it is observed that the larger the chemical potential, the minimum lateral displacement
decreases and tends to smaller angles.

Keywords: Octonacci, Photonic crystal, Graphene, Goos-Hdnchen, Transfer matrix
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Green synthesis of copper oxide nanostructure using cloves extract and studying
the effect of calcination on its structural and optical properties

Fakhredin, Mehrnoosh’; Shariatmadar Tehrani, Fatemeh’*, Aliannezhadi Maryam’
'Faculty of Physics, Semnan University, PO Box: 35195-363, Semnan, Iran

Abstract

In this article, successful synthesis of copper oxide nanoparticles using clove extract by green sol-gel method as
a low-cost and biocompatible method is reported. Also, the effect of the calcination process at 500 °C on the
synthesized nanostructure is investigated. The results show that calcination changes the crystalline phase of the
nanoparticles and improves its crystalline quality, and increases the crystallite size. Also, the morphology of the
structure (agglomerate nanoparticles and nanowires) changes (skull-shaped and long nanowire bundles) after
calcination process. In addition, the results confirm the significant effect of calcination on the optical properties
of the synthesized nanostructures and the reduction of the energy band gap with the calcination process.
Keywords:copper oxide, green synthesis, sol-gel method, cloves, structural properties
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Valence-bond crystal phase in the Kekule-Heisenberg spin model

Mirmojarabian, Fatemeh; Jahromi, Saeed; Abouie, Jahanfar

Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan, Iran
Abstract

In this paper, we investigate the ground state phase diagram of the Kekule-Heisenberg spin model on honeycomb
lattice using infinite projected entangled pair states (iPEPS) method. We demonstrate that in the limit of strong
Heisenberg interaction the ordered magnetic phases, ferromagnetic and Neel phases, appear in the phase diagram.
We also show that in the limit of large Kekule interaction, the ground state possesses the Kitaev quantum spin
liquid phase. In the intermediate regions between the ordered magnetic phases and quantum spin liquid phase,
there is a valence bond crystal (VBC) phase that preserve all symmetries of the Hamiltonian and shows the unique
pattern of short-range correlation between lattice sites. The existence of this phase is generically different from the
results previously seen in the Kitaev-Heisenberg model.

PACS No. 64.60, 71.10, 75.10
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Inkjet-Printed Cobalt Oxid/ Hydroxide as All-Solid-State Microsupercapacitors

Afsahi, Nikan; Naseri, Naimeh

Department of Physics, Sharif University of Technology, Tehran
Abstract

Following the 4™ industrial revolution and high emerging demand for internet of things (IoT), flexible
and wearable electronics, micro-scale energy storage devices, specially microsupercapacitors have
attracted much attention. In this work, inkjet-printed microsupercapacitor devices were built using
cobalt-oxide nanocube/ cobalt hydroxide nanoflake in the form of stable and printable inks. These
highly capacitive nanostructures were synthesized using a simple one-pot hydrothermal method.
Printable water-based inks were developed and successfully printed on flexible paper. These printed
devices show specific areal capacitances as high as 35mF.cm™. Also, the devices show high energy
and power densities of 5.71uWh.cm™? and 0.07mW.cm™, respectively. Additionally, the flexible
devices show good capacitance retention of over 95% after almost 1000 bends and folds which
confirms the good capability of mechanical stress tolerance.

Keywords: Microsupercapacitors, Cobalt-oxide, Cobalt-hydroxide, Inkjet-printing technology
PACS No. 82.82.47.Jk
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First-principles study of Hydrogen in Titanium monoxide

Hosseini, S.Vahidl’z; Mohammadizadeh, M.R'; Postnikov, Andrei’
’s uperconductivity Research Laboratory (SLR), Department of Physics, University of Tehran,
North Kargar Av., P.O. Box 14395-547, Tehran, Iran
’LCP-A2MC, Universii\'e de Lorraine, 1 Bd Arago, F-57078 Metz Cedex 3, France
https://lpct.univ-lorraine fr/

Abstract

In the present work, the structural, electronic, and dynamic properties of hydrogen TiO in the monoclinic
phase were studied in the framework of the density functional theory and NEB method. The structure of titanium
monoxide includes 15% vacancy sites of titanium and oxygen. The results show that hydrogen is stable at
oxygen vacancy sites energetically, and the presence of hydrogen in the structure causes an increase in the
crystal volume, which is consistent with the experimental evidences. There were five paths for the migration of
hydrogen from the oxygen vacancy site to the adjacent one, and among these five paths, the path where the
hydrogen passed by the titanium vacancy has the lowest activation energy. However, the activation energy in all
five paths ranges from 2.87 eV to 3.71 eV, which is very high and shows that hydrogen can be stable at the
place of oxygen vacancy sites at very high temperatures. This feature can be considered an advantage for high
temperature superconductors.

Keywords: Titanium monoxide, Structural properties, Electronic properties, Hydrogen, NEB
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Investigating the Performance of Semi-Transparent Organic Solar Cells Based on
Photonic Crystal

Annabi Milani, Elmira'?; Piralaee, Mina?, Raeyani, Davoud'?; Asgari, Asghar!??

T Faculty of Physics, University of Tabriz, Iran
2 Photonics Devices Research Group, Research Institute of Applied Physics and Astronomy, University of Tabriz, Iran
3 Microelectronics Group, University of Western Australia, Australia

Abstract

Semi-transparent microcavities are fabricated by sandwiching an active layer between a MoO3/Ag/MoO3
multilayer electrode and a thin Ag electrode covered by 1D photonic crystals to improve the light absorption of
organic semi-transparent solar cells. Theoretical calculations show that the power conversion efficiency of the
semi-transparent solar cells is improved up to 7.28%, which is better than that of conventional solar cells
without microcavity.

Keywords: Microcavity, organic semi-transparent solar cells, photonic crystals.
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Flattening of the valence band in two-dimensional interaction-alloy square lattice

Poorya Rabibeigi'? , Rostam Moradian'>

"Physics Department, Faculty of Science Razi University, Kermanshah, Iran.

’Nano Science and Nano Technology Research Center, Razi University, Kermanshah, Iran.
Abstract

Many-particle systems, in which there are Coulomb interaction and alloy potential, have a great
importance in condensed matter physics, because there are many real systems that behave as interaction-
alloy lattice. In this project, using the quantum Monte Carlo method in DMFT+CPA single-site
approximation and BEMSCA multi-site approximation, the band structure of the two-dimensional square
lattice is investigated in some specific intensities. The competition of Coulomb interaction and alloy
potential leads to the creation of different phases in the material. Our results show that at certain
intensities, the valence band is flatten near the Fermi level, which can be a good candidate to explain
the mechanism of high temperature superconductivity.

Keywords: Flattening , valance band, Coulomb interaction, alloy potential, dynamic mean field
theory , Coherent Potential Approximation, beyond effective medium supercell approximation
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Stable structures and phonon properties of PdHx in zero pressure

Arab nusrat abadi, Hamed'; Hosseini , S. Vahid '; Abbasnejad, Mohaddeseh’; Mohmadizade, Mohamad Reza’,

'Superconductivity Research Laboratory (SLR), Department of Physics, University of Tehran, North Kargar
Av., P.O. Box 14395-547, Tehran, Iran
? Faculty of Physics, Shahid Bahonar University of Kerman, Kerman, Iran

Abstract

In the present research, various phases including PdH and Pd,H; compounds were found for the composition of palladium
hydride at zero pressure using the genetic algorithm code. The phonon calculations performed for these compounds show
that they do not have any imaginary phonon frequency in their phonon diagram, so it can be said that these compounds have
dynamical stability at zero pressure. The superconductivity calculations based on BCS demonstrates that the electron-
phonon interaction rises with increasing hydrogen concentration and in these compounds, which is the proof of the increase

in their superconducting temperature.

Keywords. Genetic algorithm, Zero Kelvin pressure, PAH, Pd4HS5.
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Electronic properties of armchair silicene nanoribbons defected by linear quantum
antidots

Kalami, Reza; Ketabi, Seyed Ahmad

School of Physics, Damghan University, Damghan, Iran

Abstract

In this paper, the electronic properties of armchair Silicene nanoribbons defected by linear quantum antidots is
studied. The pristine Silicene nanoribbon considered is modelled with N=5 silicon atoms on the width. The
linear quantum antidot is created as the removing of the atomic chain along the nanoribbon. It can be realized
that the quantum confinement of nanoribbons is quite changed by the presence of linear quantum antidos. This
quantum confinement results in novel electronic and transport properties like band structure, density of states
and electronic transmission spectra.

Keywords: Silicene, Linear quantum antidot, electronic transmission spectra
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Investigation of Structural and Ferroelectric Properties of
(1-x)[PbFe( sNbg sO3-PbTi03]/xCaZrOs; Ceramic

Jafari Fesharaki, Marjaneh!” ; Ahmadvand, Hossein?

! Department of Physics, Payame Noor University, Tehran
2 Department of Physics, Isfahan University of Technology, Isfahan

Abstract

In this study, multiferroic ceramic of (1-x)[PbFeosNbosO3-PbTiOs3]/xCaZrOs for different values of x=0.0-0.08
was prepared by solid-state reaction method. The structure and phase formation of samples were analyzed and
by x-ray diffraction (XRD). The microstructural analysis of the samples was investigated using field emission-
scanning electron microscopy (FE-SEM). The temperature dependence of the dielectric constant (er) was
investigated to study the ferroelectric phase transitions of the compound. Also, the ferroelectric hysteresis loop
of the samples was investigated. The measurement of ferroelectric characteristics indicates that the presence of
CaZrO3 in the PFN-PT host improves the ferroelectric properties which is due to formation of morphotropic
phase boundary (MPB). The maximum dielectric constant and remanent polarization was obtained for the
sample with x = 0.04.

Keywords: Structural Properties, Ferroelectric, CaZrOs, PFN-PT.

PACS No. 70,77.
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Prediction of the Bandgap of Semiconductor Using DFT-1/2 and Machine Learning

Abedi, Saeid; Hashemifar, Seyed Javad; Tarighi Ahmadpour, Mahdi
Department of Physics, Isfahan University of Technology, 8415683111 Isfahan

Abstract

The band gap is one of the important features of semiconductors for optical and electronic applications, and so
far, various density functional approximations have been developed for calculating this property. The DFT-1/2
method is an efficient technique for calculating band gaps in close agreement with experiment. In this work, first,
we calculate the DFT-1/2 band gap of about 100 binary semiconductors, and then, using machine learning
techniques, we develop a fast model utilizing atomic and bulk features for the prediction of this property. To this
end, we evaluate the correlation between the properties by calculating Pearson’s correlation. We train the linear,
support vector machines, and random forest regressions models in the following.

Keywords: machine learning, density functional theory, half-occupation method, semiconductor materials
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The effect of MoO,/VO, substitution on the linear and nonlinear optical properties of
TeO,-V,0,-MoOx oxide glasses

Mousivand, Zahra; Souri, Dariush

' Faculty of Science, Department of Physics, Malayer University

Abstract

In this work, to evaluate the linear and non-linear optical properties of ¢+ TeO (1+-x)V,0 -xMoO bulk samples

prepared by rapid melt quenching method, their band gap values have been used. Using band gap values,
refractive index, linear and non-linear optical susceptibilities and intensity dependent refractive index have
been evaluated .Based on data for the mentioned quantities, the sample owing )+ of molybdenum oxide is a

good candidate in optical fibers.

PACS No. vA

eSS S s IS o S (S5 e )35

[0 VL S sJis et 5 VL
L a0 Slmpmd ol (6l plaaind Ol b s 53
Gt AT 53 5 S (5,5 BLE A il oY b e
Aol Ladded opl pameny sl il VL o 8 clS0S
5L LS 5L sl il o gl S 5 e (ol
S L g IS Uil a3y 03 (5,8 sl (555k

AY

4o dle
Sl 53 dauls 3k sladeS| fals (st slaaios
(S s 5 o055 ol S S OSUSS slaair Sl
a5 S 515 aalllae 3550 slos 28 sba S sdl s ool
ol glaaini s b a pasie gla S5y & [V1]
(sl daee oIl s 18 VL LUls ol s le
ol s kB (nly 6 S o SO S



3
¥

49\ YTAW 4

.0:‘"

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

(EgDASF) S BLS glaesls sysl s | (65,1 BLS
(o b BUl 52la)DASFE 2y, b ki 550 (slad 5o
S8 ol U [ V] e 2 Ll 5 383 s Ol g
sshilen ol sl ) Ui 3 sl s 2 5 ol b
S5l BB xS Gl TVMY v (64 sad 355 0 sdalive &S
Llg o TVMe s TVMor 55 GE ull 3 b 5l e
ot 553 Dl Al 3 et e 5 51 30

LB (i b OS] JB el

4 UV-Vis absorption spectra of TVMx glasses
36 1 —TVMO
—TVMI10
—TVM20
3 27 9 TVM30
= ] —TVM40
« 1.8 —TVM50
—TVMG6e0

0.9 4
0+
150 350 550 750 950 1150
A (nm)

TVMX slati i 5 2d b slajls s Y JS5
I CS UMD CRUST TSI SR LR S TV (O
oS SRR ) Ss i S5 M edi s il 4 a5
Al o e 3050 Sladised o s e g5 Ol
5 Senl bl 5 elie 5 ob S (ose 4 Il pl ol
2 e f
PRGNS IR 5 PP PV W g WY VN E W L PR g
Ll [A] A S e D15 e Sl ol gl 55 2aSi 50
i il 4 A e B S5 s 555 slasby
A3 e ELALL o b ml el L5 4 o3l
b e Sl W5 i8S g Vs ot 8 S
o sl ol 5l e AU S el & L Kes 5 SO
el bt Syl 358 e 1A Sl s eyls b
Vakaly Gillas (S SJI0IAeSl 5185 (S S ) p0 4 Jaee
[a]st

B(t) = £.(x VW) + ¢ B+ PET(E) + ) =

PN +BF() + B n[t:] o)

AD

GLS sl 3l eslial L sle JLS 55 s 0y &y j2aS
¢ £+ TeOr-(\+ X)Vy0,-xMoOy sLa « sui (B> 635,11
‘(Xm ) (55 =6l Mgpy) e S o s
gy Cl S (" )kt o ol sy
Sl e ses U odd acule [ 5550 sladi sl (DY)l
B B S5 S8 Jeily
ARG Sy,

o= &S 8 TeOy-(V X))V 0-XxM0oOr s AST slaaiss
MoOr sad 3o J3o Ao ys X) Lgd o edl TVMX opl 5
ool bglen g 5l (ABl o v v Y e P e g 0n An slia
oo e Y ol doa bakias S5 slaad e slaa
(Slod 55 (640 el oo Ll el atle Clde B sl s
Lol s ies Ly (5 (5S o3l Cgr By pel slaY
ol ol o 5 LU s ) b I VL an s S
sl el [0, 1] Fr 03 Hges Sl iy Sl
S e 5 Lo

Sy dm aS 1y Sles s sk sl X5 il SN IS
G slads s ple o e OLES ol 0l rL?L}\ Sods
Ab 1 baies (6osh b caale 5 Gl Conk S ) s
LS s

TVMG60
TVMS0
TVM40
TVM30

Intensity

TVM20

TVM10
TVMO

140

0 20 40 60 80 100
2 Theta/ Degree

120

[0] TVMX slas so3 XRD (6 S0 Lo
551 BB 5 bk s 5y 8 Sl b (C
So S 53 TVMX Ols 5l cib o sl ¥ IS

Ol oo 5 a3 sliul b S das o 0L |y 3 o il 3



oo S Gotsl Gib g g 4 e b 08 Oy sl

IVl e s 0 gabaly o

. iy £ A :
¥ = A(x'ﬁ'}] = (n‘fpt_ V) ()

55 el ok 1S Ly bl bu g A il &S
" olie ol el a S s A=VVXY T (esu) el
Sshipe edaline £ ISE s Conl sl Ol Va5 X(") F
5 ukF o ol pd Cwl MoO/VO=4/Y o5 = (6l
Lo Aol 1y JMRe o 2y pse (S8 0 o 8 (o560 0,

Aol o malS ool dy sl MOOY/ VO, il 58l

0.075
0.070
0.065
0.060
- 0.055
: o.oso‘g‘
L 0.045 &
| 0.040%,
E 0,035
0.030
ittt 0,025
35 4 45 5

TVMx glasses

(1)
—=—y(3)

0 05 1 15 2 25 3
(MoO;/V,05)

. (1) . . AT . . .
G ady 5 AT et s ol s ) anslie s se :iJQ«

MOO/V, 0y o s X 5 85 0 o5 8 555

Y

N:nopt+n vl ( 1 )
W%Fnyj&:‘w%ﬁdwnopt()T)bés
osleral V gabal,y 3l ny Q:)ﬂvadlﬁ.usd&mb@u
\TTT:('F} V)
Ny = ——

nupt

b{q‘ﬁ))d}ﬁwadﬁwo JK_QJ\J}J\;MA:-)SB
&‘H\ L) J)‘J b )‘J_S.A JM Ny cMOOV/VYOoZ'.Y

Al o Sialiny laze MoOr/ Vi O,) o

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

AF

)

— ~.u)-}_

R I AL L T ECHIVC Y P I
ey 93 Ga e o b 6550 Sl (e el
S ol it Sl 6y 1 I ek el s il e
pom Sthom LS o pasle |y Do pb s eSS 8
Joole ader ol Sl p s g5 50 (SAE Jax 2 SLLes
o SSpesle 5 Aol o e Sl sladul Bl 5ok
Sl nns 3B s S Dl 4 4l CanSd o o2
sl foman (._.L = sbaable 3 pes alax Sk
LSS 2 e Sl el SR (655 0 Ol DLW il
5 &5 BLE kil (Nopt) o sad 53 e gab
-0 oslaal ol ol slely Sl 5 s b g oS Ygalad,

Vgl 4 ¥ galaly 5 2L, 6 esle Dldas el L a5 550

[8] s o0
ni=V _ llﬁgagw )
Ny + ¥ § Y

NI )
nn'pt = [: ' |EDASF_ j
E2p

SLS a8 sy e sdalie VJsdar i, ¥ IS @ ar s L
(TVMV '+ saisas 5 5ol L) MOO/ V0= /Y 53 5 5
Joge aS 5yls 1y e o i S oo g e o S

sl CseS 55 pl e 5 e S dlail

34 2.65 -
3.2 /N TVMx glasses 260 &
SR N 2.55 3
) b=
=23 2,50 £
w @
£ 26 245 3
w24 ——DASF energy gap 2.40 E
2.2 —C=nopt " 2,35 E
2 2.30

0 05 1 1.5 2 25 3 35 4 45 5
(Mo0;/V,05)

Sl CnSE b 5 S BB D (sl aglie s el Y S
MoOy/V Oy o
Gobs 4 el laaid sl b o8 Y
LAV T e s £ (gada
Nop — ) ()



(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

)

— ~.>«)'l_

JLinl a8 aib o oletle Sl ois ol 5 el oYL o slis
Gt 03 Sl bl o ndy S pe (S il L JUS
o G lnl Sl ol S ol o s Vel
Laas s v Ole 3 TVMY e @ gad coanl ol i lad gl
Al sy b Wiped o5 2,08 5 el ol 0 VG Gl
e o 5l 8 sde

IS S o

Sl 1 2eS MoOy/VYOe=+/Y &S Jl= ¢l 55,51 S8 ()
sl 1 lde o mie Ny 7 ™ cngpe s

s al il 65 5l BLS MoOy/VyOpcand il 581 L(Y
Al o a7 g slacs

L s TVMY a0 VL oLe S (ol 4 i L (7
Gl s (6 43S 4 ged ol SRl s edel s

Sl g la b 5 Gop e 28

1.03
0.93
0.83
0.73
0.63
0.53
0.43

TVMx glasses

ny(esu)

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
(MoO3/V,05)

Gl e (M) D @y @l y S o Dl i s 50520 IS8

MoO,/V,0O,

glrind ot 2 o5 S ns posat 53 Job
Sy 5 50 BB e sSxe dlaly 50 TVMX (5]
35BS (g pmeS ol Wgad g i e st 2 65
4S5 0355 TVMX (g0 500 4 oo ()= U1 pdy o 2
adersl (6o e )l 3 isad ol YL el (gedalilis
S Cul iy OLLE L e JUSw JUl 5 (558 sls b

TVMX 503 sy 57 ¢ x D ¢ ngpe  BPAF stie ) Jsus

sampel | TeOy | ViOs | MoOr | MoO+/V+O- Eé’*"‘“ (eV) | Nop O T T e
mol% | mol% | mol% (esu) (esu)
TVM. S T . . Y/O.i Y/oio ./iY"l ~/~T\ ./‘H.
TVM) - ‘i o, Yo /Y Y/YA Y/OAAN | «/C0Y YRR Y/ €7
TVMY « ¢ I \ /0 Y/eny Y/00AN | /88 /e JAEA
TVMY » 130 Yo Yo ) Y/09) Y/o\Y | v/EY0 v/e00 JAYY
TVME 130 A\ I Al Y/VYA Y/EVE | /€A VRS «/YYo
TVMe 130 Vo o o A\WARS Y/Yoo | «/¥Y YR Vi
TVM1. 130 . T 0 y/yay Y/YAA | /YN /Yy «/YVo
[v] D. Souri, Z. E. Tahan, Applied Physics B:Lasers and Optics 114 |
(¥),(Y+10) YVr-yve 8 s
[A] Frank.L.Pedrotti,Leno S.Pedrotti "introduction to optics",Prentice ['] D. Souri, M. Elahi; Physica Scripta ¥ (Y+ V) Y)2-YYY,
Hall,(Y447) ", [Y] D. Souri; Journal of Physics D: Applied Physics ¢) (Y++4A)
[s] R.W.Boyd; “Nonlinear Optics”; Y™ edition, Academic Press. (Y++¥) Yooy,
[*] A.H.Khafagy, A.A. El-Adawy, A.A. Higazy, S. El-Rabaie, A.S.
chapter 1. Eid; Journal of Non-Crystalline Solids ¥es (Y++A) ¥\oY.
[v+] ﬁ tTlC-h? atld {_ﬂ TlC};y.’ J:urnal of Optoelectronics and Advanced [£] M. M. Ahmad, E. S. Yousef, E. S. Moustafa; Physica B:
aerla“_ (¥ 1) ¥A _'M' _ _ _ Condensed Matter ¥V (Y« 1) VE-A.
W] H.H.So;naﬂy, H.Algarni, Y.S.Ramplal'l ,Amani Alalwi, Amam [®] D. Souri, S. F.Hosseini, A. Nouri Emamzadeh, Journal of Inorganic
Alalawi, C.Mutuwong, M.S.Al-Buriahi. Journal of Ceramics and Organometallic Materials and Polymers ¥) (Y+Y))YAVY_YAQ.
International £V (Y+¥)) VA Y=Y [\] S.F. Hosseini, D. Souri, Journal of Materials Science: Materials in

AY

Electronics ¥¥ (Y+YY) 1Yo 1_yyeyo,


https://www.sciencedirect.com/science/journal/00223093

oA —

— ~.>«)'l_

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

Wl JL& ;‘J ‘SJLOJ;G JL& ;‘ﬂ d)fgl—u‘)fﬁ‘ uﬁ&ig.bﬂ ngs
2"“.‘:"-“"&)}:’,():’.“".’[‘;51("1‘““):‘."
"/Lr() ‘UL/J 0L<:.;/J 4u<”zj:.9 oj/,_(]
Oloeij o gl Slocal sk (Oloeij 4 p sl oSG bamed ol o s otSCILS

o LS

Ny
it bty bl SUS i U pblide 5ty i SIS 33 Ly gl o5 (531e oo b 5 (5la Sty 1 &5 35T-013 5 St o ol
530 ui Mo (5l Silony Ml (Slo puilS i o s s dom 33 33550 (535 ot I o35 ol s S 33 SIS 155 S 1335
ol 37 506 5 1 il 45 35l oy 53 Ly SIS S A il 55 Lo iy [y o> 4y gl Gl il 7 o 3 i 3
S s 93 2 33 Sty S5l b (53l o Slb Sty s S temslons 5 2l 33 Uy (il 5 (53l o Mo 315 (5l Sl s 5 7 5
e G it ol oo A Sl SO o 03 5 SR Sl 53 et 03 SRS et SR b el Sl SU sy 45 J > Lol o S35 5l5i03

gd o odalin ool Sl  SUlory 45 Cadle

NG o ey e s sl f s 16 AS sla o3l

Effects of electron-electron interaction on the anomalous Hall and spin Hall effects
Mir, Moslem'; Abedinpour, Saeed H.?

! Department of Physics, University of Zabol (UOZ), Zabol 98615-538, Iran
2 Department of Physics, Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan 45137-66731, Iran

Abstract

We investigate the effects of the electron-electron interaction on the intrinsic anomalous and spin Hall
conductivities in a magnetic two-dimensional electron gas with Rashba spin-orbit coupling. The breakdown of
Galilean invariance in this system enhances the effects of electron-electron interaction. In the clean system or
high-frequency limit, the anomalous and spin Hall conductivities are obtained in terms of the spin-spin response
functions. Here, we considered the electron-electron interaction effects within the Hubbard approximation for the
local field factor, which is beyond the random phase approximation, then obtained the intrinsic anomalous and
spin Hall conductivities. Anomalous Hall conductivity increases with increasing interaction strength in single
and two-band regimes. In contrast, spin Hall conductivity increases with increasing interaction strength in the
two-band regime and decreases with increasing interaction in the single-band regime. Also, a sign reversal is
observed in the spin Hall conductivity.

Keywords: anomalous Hall effect, spin Hall effect, linear response theory, random phase approximation
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Synthesis of zinc oxide (ZnO) tetrapod crystal structures by thermal oxidation method
of zinc powder and the effect of ball-milling process on morphology

Rezaei, fatemeh; kameli, parviz; Ranjbar, Mehdi

Department of Physics, Isfahan University of Technology, Isfahan 84156-83111

Abstract

In this article, using a fast, cheap and cost-effective method based on the thermal oxidation of zinc powder,
regular structures of zinc oxide in the form of tetrapod were synthesized. In this study, the oxidation process
was performed along with a pre-treatment process (milling times of 3, 6, and 10 hours). Then the effect of
grinding on the obtained crystal structure was investigated. The results showed that milling time and baking
temperature can control the shape of the obtained particles. Using FESEM analysis, it was observed that zinc
oxide nanoparticles have grown with tetrapod morphology, and the results improved with temperature

changes and wear of the initial powder.

Keywords: Semiconductor, zinc oxide nanoparticles ( ZnO ), thermal annealing, tetrapod
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Preparation and Investigation of Structural and Dielectric Properties of
KNiPO4 Multiferroic

Bolkheyri, Fatemeh!"; Jafari Fesharaki, Marjaneh?; Ahmadvand, Hossein'

!Department of Physics, Isfahan University of Technology, Isfahan
’Department of Physics, Payam Noor University, Tehran

Abstract

In this study, multiferroic compound of KNiPO4 was prepared by wet chemical method. The structure and phase
formation of sample was analyzed by x-ray diffraction (XRD). In order to investigate the effect of temperature
on the crystal structure of the compound, high temperature synchrotron XRD was performed. The contour
diagram of XRD patterns show two transitions at Ty=490°C and T.=597°C during the heating process and two
transitions at T.=596°C and Ty=471°C during the cooling process, respectively. Also, Rietveld analysis of
KNiPOy sample indicates the crystal structure of Pna2l at 20 °C. The temperature dependence of capacitance
was investigated to study the ferroelectric phase transitions which shows a transition at Tc= 575 °C which is
attributed to Pnma space group at high temperatures.

Keywords: Structural Properties, Dielectric, Multiferroic, KNiPO..

PACS No.70, 75, 77.
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Electrical and magnetic properties of zigzag antimonene nanoribbons in the presence of
Fe impurity atom in different positions

Hasanpour kashani, Sharareh; Barvestani, Jamal; Meshginqalam, Bahar

Department of Condensed Matter Physics, Faculty of Physics, University of Tabriz, Tabriz
Abstract

Changing the position of the impurity, affects the electrical and magnetic properties of the antimonene
nanoribbon structure. In this article, we have studied the electronic (band structure and density of states) and
magnetic (spin polarization and magnetic moment) properties of zigzag antimonene nanoribbons under the
influence of different positions of Fe atom, from the center to the edge of nanoribbons. The spin gap has
increased compared to the pristine structure and the magnetic moment has decreased with the change of
position from the center to the edge.

Keywords: Antimonene, Zigzag antimonene nanoribbon, Magnetic moment, Density functional theory

PACS No. 68,73,75

SHU G s syl 8 e el Saicidx esle pl gl PR
Slied Sl e Y S ples D Sl s 5 oA S gladle s oY SO gaas esle K Ol 4 S el
.[I]J;Sda s 6ol a4 b oaal 5l andls d.,l.g.fb

ol o sl sl il (sla 1SS Ss ‘J}-“-:-:-'T QY S

O P O e oY (,S slgs o3e 5 1y ol 4 g
Gl wiles (653 4 e ol il s 4 u’)‘“':':j
6ol s i oL s YU S SIS el e 6ol s
SR eon 2o 228 s oS 5l S olel s 5SS b S 5 S s 5 Sl oS S slaole s



L.,

Sla @31 VL sl 51 SINY (250 b o seasl ST Ul sl bl ) IS0

ledd aseie (his s i SO5 b o 4 Olsestl 5 0300

o g Sl S S el el Ll el Sl e s L
U555 G513 Al g (el 35k La il o310 5 6351 SD
U5 opl S sll Wsw obys 2Bl Caxdse L3 b
53 il sline el Sl b L b oS 358 e Csls
Ly Jsb ol o oals QLI Y IS5 3 oS 5 sbolen (pal o
A spus sl A n oo il candse Sl o
ol Candge 53 gy SIS 4 e oS Sl 50
1 e 3 ek sl Wgn opl S lde ledd

RCIU PPV 2 NN PO P

[ L™

[
oy VJ\&“L‘,_H\(TJMTSUQN@);UJU}'L“ Y e

[

Pl p (D) el S i 6 s sl
(Sls sl (el ST sl blize 5 S I

St VT o Sl Slsls L 2 5 edd alw

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

oS5 o St b W 5L 0055 e odosls L 5 W (gla 3 clanaS
oS 3 5 axdls st Sltle sl o 5B aS Il s sl
Lol 5l P s S Gl 5 ey o Sy 5
B sz osn 5 b 5B s el SIS bl
el o L bl A ehis 4 bl B sl e aslesls
Il bty S sl sls oaus 3 g 58 LB 5 08
eslizal wle ol 5wl poblide Coolt Gins 3 3lse i
ored 6l il e il ols 5 Ss il oSus s Ll
B Uil e asl Sl s e 0 eblite ool (oLl
Sl 556 53 bline ol sl L g e ol Vs )
il (la Il A sz 4 ST 5 e 0] et
ol s b elastls ol b e G s Jlisl ol aske
Pl e bS5l oal ) il glacaige 6 S
or 203 o el IS5 sl rbline 5 (S Sl

.V.;‘cb‘.} )\f;

CJL.wbu U‘:‘UJ
Srsl SIS st el b Gl
Cewlodd eslazw!l ATK 6)[...» 4.;.\...:: )b.%\ ff’ )‘ (ZSbNR)
MC’U}°>fL;JK'?CUL§JﬁfWQMWU;’)J
K slas ' g)ls s & gas ol ol SGGA-PBE Jsls
@8 s Sy Ve Jalbad 55 YxIx YY) g5l
S YAV A W U bl sesl Aol Jsle ool
L S5 Lt sl wile D v eA 5500
Cwlodls sl Z 6&.«&\) BEl )\)g-’" 4..5]4 ¢ L.J r_?\ \Y u.pjo
5388 das e el 1y el ST S50 slle ) Ko
A-D 55l b S 5l o a o alltl ol adge O

Sl 6)‘.)5 fL’

' Sampling
" mesh cut- off



4D i sy 03yl wlin C 5B, A slacadse
el kb (65505 Y 4 DWW e 4 0y sy s

.J}J&OMU&A@}WAJMJJoMW W

Y
)
&
—
]
-1
=Y
“Yes o . o Yoew “New e . 2. AR
DOS (1/eV) DOS (1/eV)
v
£ 3
o
—
]
——
-3 L —_— i
v Eg
T
I - . o A\ “Yee _ow . ow Yuou
DOS (1/eV) DOS (1/eV)

Sl 2 el S5 556 s Sy o I o8 S5

D(c C(e B(QA(JI;LX:»L;LAQ:Q)‘)A&ATVJ\

comabline 55liS 5 el (ada el ol ) andlae g
G el eSSl et s B s e slalrle
N, N,

d -
s X 100% ose

ol 3V e 2 L0 S0 - S 5 o Ny 5 N,
1L VT bl (sl el 2l 5le s o bl |

LA‘)GJAT&;—MJJ. M)J\" cC}B gALng C_',..g.;_}.ﬁjb JAT

O 53 o pie 5 Sp =

5o bl 55liS s e 0L ) o i D cusdse s
& Mg 5 My O 55 5 eld iy M= MMy S50 4
el Ol 5 VG el 3 WOl sl 4 b e
B A) oAl o5l ciliss glacmdsn (sl mblinn 55kiS slis
CYYW UB (VALY U il oo S ol e 5 4 (D

53 Solp SIS add abes S )N P 5 YA g

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

)

— I —

ZSONR (o)l Slle oot awslio yesl S1E;
(o) ¥ SE s Cilisen slacandge 55 ool @31 L etV
I 3 el 4 bgse (e 8) (SKis ls ged anilols 03551
sl 5 el o AT (51 035580 A8k e () VU
Sty s ool 5 VU el gla Sl 0 08 pue
ol yasde S5 s gols SBE b s Slal el sl

E(eV)

EieV)

VoY

S Ll 2V el ST S50 o S ol bl Y s

D (o C(o B A (Wl e slacasi e s ol ol

Syl SUR5 55t sl Sl J&s s s«
el sad elods w35l £ S s Al (ST L eag Y
53 e B s e3p (el Yo S s il 4 by e (5 3)
alie bodas e (il ) (b 55 Camd e e 55

23 S ol 88 e o amD pl 4 B T b S



2. Sh. Zhang, M. Xie, F. Li, Zh. Yan, Y. Li, E. Kan, W. Liu, Zh. Chen, H.
Zeng. (2016). Semiconducting Group 15 Monolayers: A Broad
Range of Band Gaps. Angew. Chem, 128, 1698-1701.

3.Z.Zhu, Z. H. Zhang, D. Wang, X. Q. Deng, Z. Q. Fan, G. P. Tang.
(2015). Magnetic structure and magnetic transport. The Royal
Society of Chemistry, 3, 9655-9663.

4.R. Hu, Y.H. Li, Z. H. Zhang, Z. Q. Fan, L. Sun. (2019). O-Vacancy-
line defective Ti2CO2 nanoribbons. J. Mater. Chem. C, 7,
7745-7759.

5. Sh. Ding,Y. Tian, Y. Li, H. Zhang, K. Zhou, J. Liu, L. Qin, X. Zhang,
X. Qiu, H. Dong, D. Zhu, W. Hu (2019). Organic Single-
Crystal Spintronics. ACS Nano , 13, 9491-9497.

6. M. Zeng, L. Shen, M. Yang, Ch. Zhang, Y. Feng. (2011). Charge and
spin transport in graphene-based heterostructure. Appl. Phys.
Lett, 98, 1-5.

7. J. Zeng, Ke. Chen, J. He, X. Zhang, Q. Sun. (2011). Edge
Hydrogenation-Induced ~ Spin-Filtering and  Rectifying
Behaviors. American Chemical Society, 115,25072-25076.

8. D. Wang, Z. Zhang, Z. Zhu, B. Liang (2014). Magnetic structure and
Magnetic transport Properties of Graphene. Sientific Reports,
4,1-7.

9. P. Lou. (2014). A New Kind of Edge-Modified Spin Semiconductor in
Graphene. J. Phys. Chem. C, 118,4475-4482.

10. Sh.B Touski, M.P Lopez-Sancho. (2021). Effects of vertical electric
field and charged impurities on the spin-polarized transport of f3-
antimonene armchair nanoribbons. Physical Review B, 103,1-7.

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

)

F LA

Slr el Gl 5 eblas STAY Ol o b el

.W(o.l.fl:o.})_ﬂ\ JJJ?)JUATVJ\DUA 6&%35}4

s slacan a3 ol (1L a5 el S5 Sl sl sl

Sl o BELAY (sl ke
o oot )

At (uB)

Fe(A) YLy Yoo

Fe(B) ¥y Voo

Fe(C) AARE Yoo

Fe(D) AN .

ton 3 el ol ol 53 sdes Sl S 8 s
AL e o GRYT Oy Sl e el el ey Sla ol e
LS o o 5 o b e 53 Jadh 1) el o ad kel
- Ol g Sl les oo 1 ol ebliae 5kiS SJ- s
sl S ge oh5 U bl 5liS SIEe 5, opl 1 das

el 2alS Gl st ad 4 S el

S5 o
b S0 3l ol ol all Camdpe s 36 Wlis cpl o
S5 Sl Sl bl 5 S s )
2 S ol Sl sy @B Cledd ey Syt
L Onp Soap s a4 s lacaais 4 ced Dol e
als Soline jlb) g edd S (g5 A WSS 0,8
L) pmebline liS d @ S0 5l Camdpe ki L 4S5k
s Celazils 15l Ky YU el OIS 5 2l
aw s S aily ho S D ocmbge s ol ikes

.w\ul:@hﬁ.&\)wﬁ\n )‘J..S.ACJ B¢Ag:~“.;t.§j,a

Lo

1. Zhang, S., Yan, Z., Li, Y., Chen, Z., Zeng, H.,( 2015)Atomically thin

arsenene and antimonene:  Semimetal-semiconductor and

indirect-direct band-gap transitions. Angew Chem. Int. Ed., 54,
3155-3158.




RS
e
(VF+) olo (yot £ 9 O (Sl el oTEIIS) (4 | ST 38yl JIKs 00l (il JuS cpmodd 35 L% dobiallio

InAs,Sbi(x=0, 0.25, 0.5, 0.75, 1) (s S g L 3T Sl Lol g

Y . Z .. \ 5 .
Fop o Sd g o ed ¢ gmal
J@/‘fﬁ:&[&wj/:&i{b ‘&R:jﬁ

J:jf;'/ :w”//f:w”//faﬁ{.ﬂ/) ‘&ﬁd W_/wr

e A

250 Wien2k _ilelws aies 5, SHC 5 NG ol 4 L jl oolicd b InAS:Sby<(x=0, 0.25, 0.5, 0.75, 1) &ajy/_&j;(//d.:@b”fﬁfﬁ
GGA(Wu-Cohen) s mBILDA _ Koo  Joli il 53 £, SHIK by dolai I o i jl aslizal b b SLIT ol G ol el 43S e
Cib s e 5 OIS ity 3 ool gl U L s s 3l ST s Ll Slalon ] ool Caes ¢ MBILDA 5 .ol 45,5 15 ey 3,50
Slacdle s 4Lyl (slolm Olyis o (AS wi1p Sloidl) Sb P Slacdle i Sy )l ol illas i o I 3T (53 b oapipn 2

Aol odge o (InAs0758bo 25 InAsosSbos s Inds)InAso25Sbors 5InSb Szl sla i o [y Aol Jid led slocl= Olse < In 4ils

oS G sty b ol ¢ ol U oy S i (53 o syt so 2o 1548 (500 63l
Optical properties of narrow band gap InAsxSb;«(x=0, 0.25, 0.5, 0.75, 1) alloys

Namjoo, Shirin'; Puschnig, Peter’

! Department of Physics, Lorestan, Khorramabad,
2 Institute of Physics, University of Graz, Graz, Austria

Abstract

The imaginary part of dielectric function of InAs.Sb;«(x=0,0.25, 0.5,0.75,1) alloys is investigated within density
functional theory utilizing the Wien2k package. The dielectric function of these alloys is investigated within the
random phase approximation using both the GGA(Wu-Cohen) and the mBJLDA exchange- correlation
functionals. The mBJLDA results of first-principles calculations show very good agreement with experimental
data in prediction of peak positions of imaginary part of dielectric function spectrum. According to the band
analysis, the Sb (5p) (As 4p) states as initial states and In s states as final states play the major role in optical
transitions for InSb and InAs 25Sbo.7s(InAs, InAsosSbo.s and InAso.755bo.2s).

Keywords: Imaginary part of dielectric function, Random Phase Approximation, Small band gap semiconductors
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Study of structural, electronic and optical properties of two-dimensional lead-
free hybrid perovskite(PEA),Gel, using DFT method

Khademi, Tahmineh'; Movlarooy Tayebeh?

! Department of Physics and Nuclear Engineering, Shahrood University of Technology, Shahrood
 Department of Physics and Nuclear Engineering, Shahrood University of Technology, Shahrood

Abstract

Recently, 2D perovskites have emerged as a promising alternative to 3D perovskites. In two-
dimensional lead-free perovskites, due to the quantum confinement effect, unique electronic properties
have been observed for photovoltaic and photoelectronic applications. In this paper, the electronic and
optical properties of the two-dimensional structure of lead-free (PEA),Gel, using DFT calculations
have investigated. The results of our research have shown that the two-dimensional structure of
(PEA),Gel, has a direct band gap of about 1.4 eV. Also it is revealed that the (PEA),Gel, structure
has a suitable band gap and high optical absorption in the visible region. In addition, high dielectric
constant and high absorption indicate that this material has great potential for use in photovoltaic and
optical devices, including photodetectors, LEDs, solar cells, etc.
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Structural and Electronic Properties of BeNs Nanotubes:
A Density Functional Theory Study

Majidi, Roya'
! Department of Physics, Faculty of Science, Shahid Rajaee Teacher Training University, Tehran

Abstract

The structural and electronic properties of single-walled BeNy nanotubes are studied using first-principles
calculations. Two sets of single-walled BeN, nanotubes, namely, (n, 0) and (0, n) are formed by rolling up the
BeNy sheets along two different sides into a cylinder. The cohesive energies and molecular dynamics
simulations confirm the thermal stability of BeNs nanotubes. The (n, 0) BeNs nanotubes exhibit semiconducting
properties with non-zero band gaps. Their band gaps are dependent on the tube size. The band gap of (0, n)
BeNy nanotubes is not considerable and these tubes behave as semimetals. The results propose BeNy nanotubes
with various electronic properties to use in future nanoelectronic devices.

Keywords: nanotube; BeN,, semiconductor; semimetal; density functional theory.
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Investigation of Physical Properties of YBarCurOv.s Thin Film Superconductor
Prepared by Spin Coating Method
Arabbeygi, Fatemeh'; Shakeripour, Hamideh'; Nejatbakhsh, Navid‘; Mokarian, Mohammadhossein"
'Department of physics, Isfahan university of technology, Isfahan 84156-83111
"Behyar Sanaat Sepahan Co, Isfahan Science & Technology Town, Isfahan
Abstract
In this study, the YBCO superconducting thin film is prepared by the spin coating method. By optimizing
different parameters in preparation method, it has been tried to obtain a sharp superconducting transition. The
results of magnetic susceptibility and electrical resistance measurements confirm the sharp transition of
superconductivity. Also, X-ray diffraction results show the growth of crystals along the c-axis.
Keywords: High temperature superconductor, YBCO, Thin film, Spin coating, superconducting transition
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Single gas molecules detection based on strainedgraphene

Karambyge, Zahra'; Naji, Jalil'; Ghasemian, Khadijeh!
! Factuly of science, University of llam, llam

Abstract

The highest level of performance in measurement applications for gas sensors is attributed to mono
molecules detection. Therefore, mono-layer graphene can be used in gas sensors. In this study, to our
knowledge, applied uniaxial strain and then adsorbing gas molecule on single-layer graphene opened an
Energy band gap in this matter. Also, in this study, we found that the affect of uniaxial strain and absorption of
impurity molecules on single-layer graphene changes the hopping amplitude between gas molecules and
graphene, and also changes the electrical and physical properties of graphene. In this paper, one can use a gas
molecule more specifically, CO, that this gas molecule can create an energy gap by modifying the electron
density of graphene, and can open more bandgap. Also, we found that energy gap sensitivity to adsorbing even
one gas molecule allowed graphene to become essential to be one of the best options for applying sensors.
Keywords: Graphene; Uniaxial strain; Gas molecule; gas sensor
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The effect of production processes on the toughness of alumina ceramics

Khademian, Nima'"; Asiabi, Mina®

" SAPCO, Makhsoos road, Tehran
? Department of Chemistry, Khajeh Nasir al-Din Toosi University of Technology (KNTU), Tehran

Abstract

Aluminum oxide (AL Oj3) is the most important technical material of the oxide ceramics group, suitable for
various applications in the electrical, electronic, chemical, physical and medical industries. Densely sintered
Alumina ceramics is characterized by low fracture toughness and high hardness, temperature stability, good
wear resistance, corrosion resistance at elevated temperatures and excellent biocompatibility. In order to
improve the alumina toughness, ceramic-ceramic composites are being developed into many engineering
applications. The properties of these materials are determined by their microstructures, therefore, to control
their microstructural development and achieve fine microstructures, the sintering, particle size parameters and
production process must be optimized. In this research, alumina ceramics were produced in three methods: slip
casting, pressing and extrusion, with the aim of improving the mechanical properties, the indentation fracture
toughness (Kc) was measured by introducing a new quasi-experimental relationship based on estimated crack-

length.

Keywords: Ceramics, Alumina, Toughness
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Controllable Transport with Staggered Potential in Bernal Stacked ABA Trilayer
Graphene

Rashidian, Zeinab*!; Ahmadzadeh, Nesa?

" Department of Physics, Faculty of Science, Lorestan University, Lorestan, Iran

2 Department of Physics, Faculty of Science, Islamic Azad University, Hamedan Branch, Hamedan, Iran

Abstract

Graphene is a two-dimensional carbon-arranged structure in the hexagonal lattice, can be maintained (from
one to several layers)its two-dimensional properties. Trilayer graphene has been studied due to its stability and
abundance over other structures.

Considering the type and number of layers and how are placed in relation to each other in the properties of the
material, causing a different dispersion spectrum, we will see different transport properties in the structures.
Investigations have been carried out in the presence of staggered potential, because in the analysis of electrical
transport we consider a piece of trilayer graphene in the presence of a staggered potential sandwiched between
two normal regions without potential.

The electrical transport properties by analyzing the flow diagram, derived from the Landaure-Buttiker
approach, indicate that the use of trilayer graphene is applicable in the production and construction of

transistors.

Keywords: Trilayer Graphene, Staggered Potential, Conductance, Landaure Buttiker Formula
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The study of stress and grain size effect on creep behavior of Zr-1%Nb alloy using
atomistic simulation

Basaadat, Mohammad-Reza'

IPhysics and Accelerator Research School, Nuclear Science and Technology Research Institute, AEOI, Tehran.

Abstract

Zirconium alloys with niobium are one of the most important materials in nuclear industry. This alloy is under
irradiation, pressure, and high temperature as fuel cladding and therefore the study of this alloy is necessary at
the high temperature and aggressive environment. In this study, the creep behavior of this alloy at high-
temperature is considered under high stress using molecular dynamics approach and accordingly the effect of
stress on creep is explored. In addition, the effect of grain size is studied on the creep behavior of Zr-1%Nb
alloy. The results are shown that the deformation rate is decreased with increasing the grain size. Furthermore,
increasing the uniaxial stress level is caused the greater deformation rate in the structure.

Keywords: Zr-1%Nb alloy, molecular dynamics, creep behavior, grain size, uniaxial stress
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Band structure of P,C monolayer nanoribbon with different edge structure in
pentagraphen structure by using density functional theory

Barzekar, Elmira'; Hekmatshoar, Mohammad Hossein'; Hosseinpour, Parinaz !; Rezaei, Ghasem?; Jalilian, Jaafar?

I Department of Physics, Sahand University of Technology, Tabriz, Iran
2 Department of Physics, University of Yasouj, Yasouj, Iran

Abstract

In this article, we have investigated the structures stability and band gap changes of one-dimensional P,C
nanoribbons with different edge structures of carbon-carbon, carbon-phosphorus, and phosphorus-phosphorus,
by using first-principle calculations based on density functional theory. Our calculations showed that
nanoribbons with all three different edges have thermodynamically stabilities, and they are semiconductors with
different energy gaps for different edge structures. It was also observed that when the edge of the nanoribbons
is not hydrogenated, the band structure for up and down spin is different, thus these nanoribbons represent the

existence of the magnetic property. But when the atoms at the edge of the structures are hydrogenated, the band
structure becomes the same for up and down spin.

Keywords: One-dimensional nanoribbon, density functional theory, band structure, pentagraphen.

PACS No. 73, 81.

Mo a s slpe V] 318 cais Ol sl asl anils dodie

s w @by s Sl gleelas L oyl

S5 5 SN G S b L sl cle 5 so e

ot (o5 Glaslpl ann 55 55 ege B LIS e il

\Y¥#



Sl Clwlre ann aalsl 53 555 . w8 L s ae b

Qﬁ; .th} rlz-_f‘ (w0l oals OLES Lf"b_ B

T3

e oeced

Y
VN2
o

..'
oS

il gad Sl 4w b aly

L b s s i oy 5L b ) Sl
Wl e OLAS B 5 (e L el
a3l eslanad b Olials .l sl 03 LIS (GGA-PBE)
Cope ol pE T Gl DE] sl 25318 Sl
A e Glaos S (Gl i oal 53 S s
Lol pland ladipn 5 S5l ol 55 o s
bolbne ol 5o Lsde sl ol s feilias
4=l 5 Ogly glad bl K-y iipe o) 3l ealind
G S G S Slloms Gl VYXNXY D js0 w0 5k
5355 pa ST e S bl b s el 0l
S0l OF (2,8 lialy oman 5 sl 3500 gl
Bls slolslb s 5 sl om (sl sl iSen

.:JS&M&:Q;:;J?UQTLSJ_LM):

SrS et 5 Lou
s 55 sl Salusge s oL s p @l

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

\YY

)

— I —

Ao G5 B BIE ly Jeol sl b ol Liles S
Gosld 53 S pled Gdms Dl plisl 5l sile oS
a1y sl ool W (5ol s i 358 o Walli pa
S Ldime Oldss 51 golews cplpls das o x5 Ul
b 30T bl Sk s b IS s S ol
U G55 S eslinad Lo S Sl Ulg e Al i 4 Al
oo A Sl oS Wl Ol [Y] OLes 5 K13 IS
Ll o 5 Sl p-421m O, ol Slrla ol Ll (Glosbe
Sl Sly ol el S e ) Veek B Ll
Olf e sl YO &V it 2 (55 G L bl e
o bl i Gl gla ey UL 0 SOl ol
(B S P S iles glacgr o B Sy (dmss Slmio
SIS e gladd bl Sk glalg st
b s S sbalpsl [T e s I8 5 e
S 6S o oA BB (esmlsS OAd Hyame I s
Cou Lol S5 ol ramen sl Oligamss ksl
S sasden sl sl blsgl slaad coale
b DY=£] Kleds s 0556 JUSky  slaylssl
JUSly balsisl o8 5 oltle ol el
A S (GOS8 A o] sl 4w L PC
300 S b 558 Sl eslind LI, (P-P) i s 5 (P-C)

.r:-ﬁJ J\js axllae

Sl il i,

G ss 5l il Glaoslll U s ooy g 5 Gk ol 3

Dl sl (o, lialy 53 a5 PoC L5560 aly atl oy clin

sl 528 P-P 5 P-C C-C Cilses o sl an
S balsisl g (2o 035 My sl s eslind
At il glaad bl bl 50 an a6l Ll
23 S ol sl etal Coy el S alin b e
Sl gl odel s ol & L laylp ot skl

Olge awwl el ol cia (50 LSl gl PoC gamgs



20 pristine H-passivated
| =

1.5 *____\-___-__“_&

—spin up
1.0

spin down

0.5

E-E (eV)

XT

S g3 s il o Hltla an sl ol Dbl Hlasad i Y K

Cla gy 2,0 Sl PG lasl 5U (gedid 6ioda 5 ek 45,0

b oasl oy

3oomb el b ols Sl 4 b a3 laslsgel
Azed Vo el b goly Sl @ bgs ST glajlsses
5 ol ol (il odd el Ol Y ISE s &S skiles
Sl n gl b 5 YU el 610 6551 BB e
Rl o3 omblie (Shs s padse ) 4 e UL
Sl b byl sl o) oS ol Ll aS o ST 1 basltla
Ol 5 Vb el 3 (ol Sl (g e 5550 D5
sl aw ja g 558 0 QLS P-P 5 P-C  C-C slaed s
w il B sl s e Ol 5 3l LUl e cusls
Ok Sl s s il glaad Sltle gl el s

cohesive energy

\YA

(B —

npEp —ncEp)
Ecni’: -
ng + g

SPaC st S 53 plp s w B 5 Ep Epye O 3 oS
sMad g 5 M 5 Sl S 5 s s Slagdl S 65
Lol ao b disln amtlpl 5o oS 5 i slags]
Sl e S e Jiss PP 5 P-C CC il slae
YOS s 4 WL o ey S 5

il e

—-=C-C
42 —--P-C
\ —--P-P
\
43 \
N\ \
4.4 NN
NoovoN
AN ~.
\\'\ =~
4.5 . . ~
~. \"--. = ~
~ S o~ -~
- -~ - e
‘-.._-— ________
464 T e—L -
T T T T T T T
2 3 4 5 6 7 8

wide of nanoribbons
W PR PSP LSS P C MU B T G B POV B L
;LLN."' u)b?-l.w
abde 48 ghailen ol Sl 5t s otk 551 S
sl Shals S 65 daslgpl joe Sl L oy e
JIS\ BE %jw S ol Lg)lzé) u.il aS czﬁda ):)\Juil;_ v:am?v“
C-C o) Jltlo U el eoman 558 0 sdalin byl g4t
BE )‘}_;fb u'i):)\"“ili M:dn oLis 45cb)‘3 b ;f<:“”‘ 65;:‘ U.UIAS
Loyl sl 4 &5 b sl ciliies 4 Sltle aw b Loyl gt
S50 Loyl 5l ad lagsl ailas (eamen 5 0l &850

o] ol eals OlLES Y J§.& BEREES P

— AN

- ""i"{',/ —

(VF+) olo (pots & 9 0« Sbinger e K1) ) 31 S jud (pozx] J K2 00lo il yiS o 3L Aol lio -
[ |



[6] Mi, T. Y., Khanh, N. D., Ahuja, R., & Tien, N. T. (2021). Diverse
structural and electronic properties of pentagonal SiC2 nanoribbons: A
first-principles study. Materials Today Communications, 26, 102047.

[7] Tien, N. T., Van On, V., Thi Bich Thao, P., & Le Thanh, N. Insights on
Modulating Electronic and Transport Properties of the Sawtooth-Sawtooth
Penta-Sic2 Nanoribbons Under Uniaxial Strain by First Principles
Calculations.

[8] Mi, T. Y., Triet, D. M., & Tien, N. T. (2020). Adsorption of gas
molecules on penta-graphene nanoribbon and its implication for nanoscale
gas sensor. Physics Open, 2, 100014.

[9] He, C., Wang, X. F., & Zhang, W. X. (2017). Coupling effects of the
electric field and bending on the electronic and magnetic properties of
penta-graphene nanoribbons. Physical Chemistry Chemical
Physics, 19(28), 18426-18433.

[10] Li, Y. H., Yuan, P. F., Fan, Z. Q., & Zhang, Z. H. (2018). Electronic
properties and carrier mobility for penta-graphene nanoribbons with
nonmetallic-atom-terminations. Organic Electronics, 59, 306-313.

[11] Yuan, P. F., Zhang, Z. H., Fan, Z. Q., & Qiu, M. (2017). Electronic
structure and magnetic properties of penta-graphene nanoribbons. Physical
Chemistry Chemical Physics, 19(14), 9528-9536.

[12] Tien, N. T., Thao, P. T. B., & Chuong, D. H. (2022). First-principles
study of electronic and optical properties of defective sawtooth penta-
graphene nanoribbons. Computational Materials Science, 203, 111065.

[13] Wu, T., Yao, M., Li, J., Li, M., & Long, M. (2020). First-principles
prediction of the electronic property, carrier mobility and optical
absorption in edge-modified pristine sawtooth penta-graphene nanoribbons
(SSPGNRS). Results in Physics, 17, 103103.

[14] Giannozzi, P., Baroni, S., Bonini, N., Calandra, M., Car, R.,
Cavazzoni, C., & Wentzcovitch, R. M. (2009). QUANTUM
ESPRESSO: a modular and open-source software project for quantum
simulations of materials. Journal of physics: Condensed matter, 21(39),
395502.

(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

) L —

— T —

Q‘lt el ol eals LIS d}.\;— BE ij).\.s.é L; E) QSJJ.X.QA
(S5 SN glealKans cotle gl kel s glagg) 5l G

Ll wu)gdujiw o}:_}@

O5asem O Cilises gl ad Sl s sdal s (g5 51 B Y Js

A

ool s
slaed cc | p-Cc | PP | CC- | P-C- | P-P-
Lol L
Ry VA /oY V/01 \/IAY /A0 V/AQ
Y el
SRR VY A VAY % V/A V/A
b !
_
S 4

Cilies glaad Sltle LP2C JU Sy byl ysb Lo LIS ol s

ml sl iy Cta S s g o2 503 n
S C-C o kb b Sls st .ﬁwi Ceds P2C 15 50

Sl sl ol st il s ol 1 Sae g3
Gl ol 5t Sl e Caols Ghls sdsl Cts
o5y 4 (S, glealans el gl W ICRY S5

Azer ol 58 Lgl.aji..p-

Lo
[1] Novoselov, K. S., Geim, A. K., Morozov, S. V., Jiang, D. E., Zhang,
Y., Dubonos, S. V., ... & Firsov, A. A. (2004). Electric field effect in
atomically thin carbon films. science, 306(5696), 666-669.

[2] Zhang, S., Zhou, J., Wang, Q., Chen, X., Kawazoe, Y., & Jena, P.
(2015). Penta-graphene: A new carbon allotrope. Proceedings of the
National Academy of Sciences, 112(8), 2372-2377.

[3] Yuan, P. F., Zhang, Z. H., Fan, Z. Q., & Qiu, M. (2017). Electronic
structure and magnetic properties of penta-graphene nanoribbons. Physical
Chemistry Chemical Physics, 19(14), 9528-9536.

[4] Dantas, M. A. L., Frazdo, N. F., Azevedo, D. L., & Lima, J. R. (2021).
Electronic, magnetic and optical properties of penta-BN2 nanoribbons: A
first principles study. Computational Materials Science, 190, 110275.

[5] Correa, J. D., Pacheco, M., Bravo, S., & Chico, L. (2020). Electronic
and magnetic properties of pentagonal nanoribbons. Carbon, 162, 209-
219.



oA —

e 1 il
e
(VF+1 olo cynds F 9 0 « it chnteds SBLEG0) oyl 53 b crnzdl JIz 03Lo (il yii cymoded 3ilis daliallin

035 AL sl 55 o n (SR 21 s
‘b ¢ ule

E o e e e
el Ol oS3 Ol G S s S50

s S

Sl ol i o lds ol o A g Yo jlao M Ll S ot Y s e TN T e o s sl Sl Kz Y SO (sl g 03l g
0l 15 iy oy g0 Ly G2l g b | Sl ola Aol 55 e 4l (G sl g s (S 45 g 0 4S) CIUMIM L5 04,5 L s
ltle 3 e sl 3o 43 o Ol ‘f‘JJ;u"“J{"U’JJJ I 5 o olalio .m,a)‘;aj//iwléu ’J_}‘f’};‘;‘/{’[“J}“‘}J’/«'u’&’LMM
wils EalS ot litles 4 G o s il s 570 GO Slin sy a ATl iy s e s o g8l ol Lt 4 Coned Ly 0ol i
okl 3 0 S ki g b ol s o 03,5 Iy iy 351 el lertles o 0ok gl s ST Cylta Olige ol 655l o]
ettt Slad sl s tlar 1 ol Sl lly o3 Olie JSE o g 0 ool ol S Ay o T o35 s S 2 s sl

28 esléc]

S S ol o s hIS gl o5l
The Optical Properties of Borophene In The Presence of Cr Impurities

Abasi, Tayebeh'

! Great TehranElectronicDistribution Company,Tehran,Iran
Abstract

Borophene was synthesized a two-dimensional monolayer material of boron atoms in 2016 on a substrate under
very high vacuum conditions. In this Paper, the optical properties of Borophene with cmmm space group that
are discussed in theory. First, we examine the optical properties of the pure Borophene sheet and then we study
the same properties in the presence of Cr impurity The impurity entry increases the absorption in the IR range
compared to the pure structure. Also, the reflected light and energy loss in the doped structure decreased as
compared to the pure structure. In addition, the electrical conductivity in the doped structure is increased
compared to the pure structure. Finally, the optical changes in the structure of Borophene induced by Cr
doping, it seems that the resulting changes can best be achieved by increasing the efficiency of solar cells.
Keywords: Borophene, Optical Properties,Cr
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Synthesis, Characterization, and decoration of Nickel Manganese Oxide on a fiber of

cotton yarn and copper wire
Al khaykanee, Ali Hassan'; Ghanbari, Reza'; Ghorbani, Shaban Reza!**; Arabi, Hadi?

!Energy and Advance Material Lab, Department of Physics, Faculty of Science, Ferdowsi University of Mashhad,
Mashhad
2 Renewable Energies, Magnetism and Nanotechnology Lab, Department of Physics, Faculty of Science, Ferdowsi

University of Mashhad, Mashhad

Abstract

Among portable energy storage devices, electrochemical supercapacitors are very important due to their
increasing applications. Bimetal oxides have attracted much attention as a pseudocapacitor due to their
different oxidation states and well electrochemical behavior than single oxide. In this work, NiMnO3
nanopowder was synthesized using hydrothermal method and calcination process as a pseudocapacitor active
material. The active material was decorated in-situ on a fiber substrate of threads of cotton yarn and thin
copper wire. Characterization of the prepared active material and its distribution on the fiber substrate were
investigated by X-ray diffraction, field emission scanning electron microscopy and elemental analysis. The
results showed the single-phase of NiMnQOj3 material and its uniform distribution on the fiber substrate.

Keywords: Energy storage; Nickel manganese oxide, Fiber supercapacitor
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The effect of the size of cylindrical GaAs quantum dot on the thermal properties

Aghajani marsar, Mona'; Hosseinpour, Parinaz!

Faculty of Physics, Sahand University of Technology, Tabriz, Iran

Abstract
In this research, we theoretically study the thermodynamic properties of GaAs cylindrical quantum dots such as
entropy and heat capacity. The results show that increasing the confinement potential severely confines the
electron and increases the internal energy. Therefore, the entropy of the quantum dot decreases. Also
increasing the temperature and the radius of the quantum dot leads to an increase in entropy and heat capacity.
Keywords: entropy, heat capacity, cylindrical quantum dot
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Synthesis and Characterization of Manganese Molybdenum Oxide Composite
(MnMoQOy4) deposited on Nickel Foam

Alsoltani, Saad Mohammad'; Ghanbari, Reza'; Ghorbani, Shaban Reza'""; Arabi, Hadi2

'Energy and Advance Material Lab, Department of Physics, Faculty of Science, Ferdowsi University of Mashhad,
Mashhad
2 Renewable Energies, Magnetism and Nanotechnology Lab, Department of Physics, Faculty of Science, Ferdowsi

University of Mashhad, Mashhad

Abstract

Noadays, supercapacitors are considered as one of the most important energy storage devices.
Molybdenum oxide has been studied as a pseudocapacitive material due to its layered structure and good
electrochemical activity. In order to increase the electrochemical performance, bimetal compounds can be used
and their different oxidation states can be used. In this research, manganese molybdate (MnMoQO4) powder was
synthesized using hydrothermal method and calcination process as a pseudocapacitive active material. This
active material was deposited in situ on a nickel foam substrate. The formation of manganese molybdate was
demonstrated structurally and morphologically by X-ray diffraction, SEM images, EDAX analysis, and mapping
elemental analysis.

Keywords: Manganese molybdate; Hydrothermal; Nickel foam; Supercapacitor,
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Electron transport in nanostructure LaVO; quantum dot solar cell

Amini, Mohammad; Sahebsara, Peyman

Department of Physics, Isfahan University of Technology, Isfahan,

Abstract

In this research, using the non-equilibrium green's function approach, we calculated the electron transport
through the lanthanum vanadium oxide quantum dot, as the central part between the two metal conductors on the
left and right side of it. Strongly correlated electron LaVOs is a Mott insulating material. Therefore, to describe
this system, we use the Hubbard model as a suitable effective model to calculate the non-equilibrium green's
function. This green's function is calculated by using the equation of motion theory;, the electron density of states,
the occupation number for the quantum dot, and finally electron transport are investigated by the green’s function.

Keywords: electron transport, quantum dot, lanthanum vanadium oxide, Mott insulators, non-equilibrium green’s
function, equation of motion
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Fluctuations of lipid vesicles due to temperature increase using coarse-grained
molecular dynamics simulation

Ghanbari-Kashan, Samaneh; Nikoofard, Narges

Institute of Nanoscience and Nanotechnology, University of Kashan, Kashan

Abstract

Fluctuations of lipid vesicles are very important in discussing the stability of lipid envelopes such as the lipid
bilayer membrane of viruses. Most viruses have a membrane, and upon entering the human body, the immune
system does not recognize them, and they continue to multiply inside the vesicle or membrane. These
membranes are highly sensitive to heat, and therefore, it is important to quantitatively analyze the increase in
fluctuations of lipid vesicles due to the increase in temperature, which leads to the rupture of these membranes
and, as a result, the destruction of the virus. In this research, the effect of increasing temperature on the
stability of lipid vesicles was investigated using the coarse-grained molecular dynamics simulation method. Two
different vesicles were considered. The first vesicle is a monolipid DOPC and the second vesicle contains two
types of lipids (DLPC 46/38% and DOPC 53/62%). With increasing temperature, it was observed that the
radius of monolipid vesicle increases, which can be justified due to thermal expansion. Fluctuations in the level
of this vesicle increase with time, which indicates its tendency to disintegrate in longer times. However, the
bilipid vesicle changes its structure in a short time and forms a tangled structure of nanofibers, which, of
course, has many fluctuations. This indicates that the preferred structure for the bilipid studied at high
temperature is not a bilayer membrane. Also, the calculations based on the simulations show that the flip-flop
rate in the monolipid vesicle increases with time.

Keywords: Lipid vesicle, Membrane of virus, Simulation, High temperature, Fluctuations, Flip-Flop.
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Investigating the effect of Ni doping on the structural and optical properties of ZnO
nanorods

Fathi, Siavash ; Aslibeiki, Bagher
Department of Physics, University of Tabriz, Tabriz

Abstract

Controlling and creating changes on the structural and optical properties of ZnO nanorods is an important key
to increase the performance of electronical, optical and photocatalytical devices that are made based on these
nanostructures. In this research, pure and Ni doped ZnO nanorods were prepared by hydrothermal method and
we investigated and compared their structural and optical properties with each other. Characterization was
done using x-ray diffraction, ultraviolet-visible spectroscopy, photoluminescence spectroscopy and field
emission scanning electron microscopy. The results show that the optical properties of the doped sample are
affected compared to the pure ZnO sample, photoluminescence peaks in Uv region were 384/63 nm for pure
Zn0O and 388/52 nm for Ni doped ZnO, also band gap energy calculated 3/24 and 3/11 for pure ZnO and Ni
doped ZnO respectively, regarding the phase analysis of nanorods by x-ray diffraction, both samples have a
wurtzite structure and the secondary phase related to NiO is not formed. Also in the morphological analysis
according to the field emission scanning electron microscope images, length of nanorods calculated 798 nm for
Pure ZnO and 501 nm for Ni doped ZnO nanorods, that shows the changes in the length of the doped sample.
Keywords: ZnO, Doping, Nanorods, Optical properties, Structural properties.
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Calculation of structural, electronic and magnetic properties of Sr2RuO4 compound
using LSDA approximation in the presence of spin-orbit interaction

Yazdani-Hamid, Meghdad'; Mehrabi, Vahid'

I Department of Physics, Ayatollah Boroujerdi University, Boroujerd, Lorestan

Abstract

In this study, the structural, electronic and magnetic properties of the Sr2RuO4 compound are investigated using
the full potential linearized augmented plane wave method in the framework of density functional theory (DFT)
using the Wien2k computational code. All the properties are calculated using the LSDA approximation in the
absence and presence of the spin-orbit interaction. Our results show that the compound Sr2RuO4 is a non-
magnetic metallic conductor. Due to the inconsistency of the total magnetic moment with the experimental value,
one can conclude that the LSDA function is not a good predictor of the magnetic properties of this compound due
to not taking into account the correlation effects. The partial state density diagram has a combination of the major
contribution of dxy orbital of Ru atom and 2p orbital of planar atoms near the Fermi level.

Keywords: Density Functional Theory, Sr2RuO4, LSDA, Wien2k.
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Determination of energy gap, Urbach energy, refractive index and dielectric constant
for ZnSe:Cu nanocrystals (NCs) synthesized in aqueous media

Moghaddasi nezhad, Erfaneh; Souri, Dariush; Khezripour, Alireza

Faculty of Science, Department of Physics, Malayer University, Malayer

Abstract

In this research, ZnSe pure and ZnSe:Cu(0.1,0.75,1.5%) nanocrystals (NCs) were synthesized in aqueous
medium. In this method, to prepare selenium ions source, sodium borohydride (NaBH4) and selenium powder
were dissolved in deionized water, this solution was injected to Zn ion source at the presence of tioglycolic acid
(TGA: as capping agent to prevent agglomeration of the particles) and solution of sodium hydroxide (NaOH: as
the pH=11.2). XRD results confirm the formation of nanoparticles owing the size of about 1.5-1.94 nm. According
to the UV - Visible analysis, band gap of the nanoparticles was determined and was in the range of 3.342- 3.615
eV depending on the Cu dopant showing the decreasing trend of energy gap with increasing impurity. The exact
amount of the energy gap of the nanoparticles was estimated by using derivation of absorption spectrum fitting
(DASF) method. Other purposes of this study are gaining, optical transition index (m), Urbach energy (Ewi),
dielectric constant (¢), and the refractive index (n) at the absorption edge.
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Does the coating of corona viruses disintegrate as the temperature rises?
Narges Nikoofard?, Hamed Ahmadi®
9]nstitute of Nano-science and Nano-technology, University of Kashan, Kashan, 51167-87317, Iran

bFaculty of Physics, Iran University of Science and Technology, Tehran, Hengam St., University St., Iran

Abstract

Corona viruses, including Covid-19 and influenza, have a lipid coating. This lipid coating plays an essential role
in the virulence of the virus, but it is also very sensitive to heat. The question is, does this lipid coating completely
disintegrate at high temperatures? We have examined all the energies of the problem and show that the
hydrophobic energy is the only factor that is important in the stability of the lipid coating. Furthermore, we show
that this energy is so powerful that it does not allow the entire lipid coating to disintegrate, even at high
temperatures. The end result is that the disintegration of the virus envelope is by creating a tear in the envelope
and not the entire disintegration.

Keywords: Covid-19, lipid coating, hydrophobicity

PACS No. 62, 65, 87

\YA



(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

Wi 53 et S50 p s s p a3 e (55T (633 Ul dher
533k lad Ssn s 2l a b e (555 puler e (s5 S
it ez s s 55T 4 Lo (5350 oy e (J sl
S5A i e O IS a8l @ bae o5
5 s S Jloes 53 JsSse Jlitle 4 by e Sl I
gy G B8 5w b e Skl S (55 endn e
il K0 w sy Jomily 52
il ey s bl 5l (558 w53 S et slagss !
F, =]§(c1+c2—2c0)dA=KcA (v
Kol o (55 jio Vs glis S5 Sies VU da; 5
Gl oS Lo by g3 p Ll € 5 €1 Cnl e Jse
flod sSae bl 5 OLSy S 0 0 65wy S
Gl gy S Cmliw A 5d s
ol 0l oslizal 5 alayly 51 Sl s S (6551 61
I;ig,) =o¥, — nLlB [cosh (%) - 1] (v
Bybpoals piaal by ol mhaw g5, 4l 2l sl Wy
Y, = 2sinh™! (@) (¢

K= bl b doen oy b 5 ls dsb 55«

. . _ € 1/2
Ny L>=..:\ 02 g 2 osls lB = —4-71'606rkBT B (4‘7[[3”0)
A8 €g (D 5 28 bSO S sbo g IS sl S

[\']w‘d)k?w&))fer);%

:@t:s
s b les 3 g8 A Gl 5 ST 65
L olie ol DV ol Jge 2 Js55kS £V0 e ol sl Kl
o skpT = 414 X 1072K] ;058 i L 015 o
S5 Al 53 6.02 X 1023 J e s 3 sldad 55 03 8
ol s Eg = —1.90% g A s el e b S

Lpd o dwle Al an )5 (65 LSL‘*V-G-*'““':LS

Yva

4o dls

S dten sy Sl (Sop wes Jold bpsns Uy S
Bl 158558 5 VAT Gl Ogzman (35 me Sl ws s
S e gl S S sl s ol s
S oSy, ol 035 abll | Ll o555 aka 3| s
D5y ) S Nsde Olse Jsbe & e 3505 s
o bl s 2y s Ad g opl O b LB g
355 p 555 Al pad a3 2 1) Olgee lad sl 42555 5
RGN I 5 7S PWPIR L E RPIPE S B
S Sl pyialge psedd alis sl S b Y9 lis
S TSl p e BS08 o 52 ST slags e il
55 el ol atle 5 ST gla miKan Sl ksl ol
33 g3 Sladles Lol J..:_.l.)g_,._:.ﬂT 5 ovbe Los 08l ol
Jolss s 55 dlesl 1 s g Glas s e i sl e
g N PO P P L PR U U PP e PR o
O [VAT Sl e plonil L 53 i sl 5l ol
Sl 51 a8 ol il Lles 516 S s 5308055 6l
Ol gz Sl eslaial 55 5 Gl od gy a5 5590 g g pl sl
52 el ol el Sle Oudigy dhax 5 (63 5 Slablows
Lol 5 e S bl alas e s slar
S a3l Vs Glas (olk Ol s il o
ST 53 g Gl ) e B e ot sla3 S

3 S 3 g S S b IS 5L

g s
S 25 il 5=l s ol s IS 5051 (5551
4] L1
O
Fspn = =(Nout + Nin)Es + Fein + Feoour +
kpTXyInXy + kTXy, , INXyspn + ks T (1 _

(X1 + XNSph)) In (1 - (X1 + XNsph)> + Fpy +
Fgy



(VF+) olo potr £ g O ¢ Sl S oLEGIS) (] 01 SG 38 (ol SIS 00l gl y20S7 (o 335L% doliadlio

)

— ~.>«)'l_

O 1y sls Ol ol oS G slo3I 1 & a3l ol s
Sl SISl 28 (550 0 by pe e
Sas oy S sl J&s ol sdd eslizad Av il
O 5 50l 4 S VY] Vg oo VEv ol IV 53 28 BT
2Ll e a0 S el ol il 5L U

el 0 dsles A a sl e SL S S L

S womS

S Aase 0L (N L3 s b Gikie) b Slloes ans
D ez b 5 35l s3T50 s ol 2 65 ST 655
it 035 o L (Sl 201 5 9,8 ¢ rast ala
53 a8 Ll e o gl JsSss S L 655
YAAL DV Jse o disssks Vgt ol ol Sale a5 £0 gles
VA=dissS prans Sl Ao 2 Sl b S S5
SiAl s amd el el A Ve Gl L8
3P A A Yo a5 s S B 03 S 52 K
Eesbes 53 uns JS A Jleal plpl 555 e b S
RO N e PPN

Do D8t sl 5 30 ot alaly Lo b (55 ST (6351
LIV ol ot il 3Kl amys 00 5 60 las 53 s
e A gl 3l 6 T (@55l s Ol g e e 35l 5
:\J_<::JL»4>,-):/\~ 6l»>)>t5ﬁjfv.hgjjj\.>;&l,§)ﬂsl,<:ﬁb
A sl 2l S 65 s VA L Jse s JasskS £V
— s sS s S JS Ll 65 a3 AT e oy A
03 by s e L5.3Laj§ S5A e Dl VE ssae 53 NA
Ll Sio g p IS ALl Jeaml 55 dseme YL slabes
sbwil s s s JS Al Sl @ S <8 015 e cnl 2l
S Lz Lo ol a i e s s G250 Jale s o0 i
25 o Sheslaa L L YL G slales o sl glis O
Sl ol odys a8 gla)lS a-Lie JS Ll gl w3
L asml a5 as o P e oz 3, L L e V]
Soslee 3 e Ol B oy (11531 (2dsy DA 40 L

YA

ArPOPC 0 61, K iz ol e 551 Bl 50
ot ol VY] Gl s 318 sl S 65 s YA
5> s aalllas Sl w0 5 R sladd sy
S Soge 53l )R gl S S5 At B0 Gen s
W B at ol A3l axils sy i bl s Jy ndS
et S5 Bl 5ol Rl BB ol S 655
Iy by e (655 Kl gl il 0l m\;cla,.w\}\}ﬂ
Sl 0l C)m Il b d sy Wb e 5 SV
03 e SOT N 03 5dmue 3 L §1531 sl A 2 g1l 4 Lo 20
OLs o338l Loyse 53 b ol Y] 500 513 95 Ol &
alg 53 b e 2l 55 Ol w o eSSl 8 A B S
230 VN e 015 )0 e Sl ) e il 4 e 555
sl S S Sl 30 oS

s e X1 5 XNg Ak 52 sl 4 b e e w5
g s S M a8) 350 laded 5 Lamg s o oo
Sl i oS o ol law 33 eSO B s (Uzes
3 pa Do 4y OF edile sladed il o wn 51 s SO
Sl b ey Gl 3 &S s pd e B8 s o ) Jsloe 3
Lhwjﬁ)@j‘%.))‘&bﬁjbi}bd}ﬁﬂw@ﬁcwﬂ
[V¢] cM\XNSpher = 0.01 ., bl ol ki s

Sl bl JS sl s g5 5T 4 bse S0l 1S
S Il sl sl S 0,8 S 53 g s A R s
o kb G o [V 0] Sl Rarop = 0.1um 5 s o s
23y IS e b s e ol 03 S (oS
S e Voir :XNSpher XgnRgrop ks o |y o ks
Al s 0T 055 = 035 S L d,Ee s
Vsl o Viggy = Ry = (Rygr — 10mm)?)
&y Ry = 150nm 5 el g lis culbs sl
sl 4 by e e Llg .l ol eslizal s s o3Il
Ol )+ a5l (g o sl ) ST sad 5050 5 o s s
el 038 a0 LB (55 ST ol 52 4 350 00\ e

LS o My (8 i Dol Lo 21531 g5 5T 44 b gy 0 s a2l



g ...o‘o’o

49\ YTAW 4

[16] Malik, V. K., Shin, S., & Feng, J. (2020). Light-triggered explosion of
lipid vesicles. Soft Matter, 16(38), 8904-8911.

OF+Y olo cyote 5 9 B o il St SLRLE1S) 3l 31 S b 0l JIK 0lo il yiiS o 35l doliallie

VAN

o

F LA

Opan gl opllal e b pglons 515 kil LSS
o i G slml 1 s OAd S5 L S 3, e sl ke
wls o i slowl T (g5 51 @ walsl s il sl Ll
S 03 0 oS ol ol onls OLES (L3 a8 5 553 s
LS boasd ates 5 oam LU Wlg e i i

Sy s IS Sl a e s anl 528 Ol CidS
Lo s

[1] Sarkar, M. K., Karal, M. A. S., Ahmed, M., Ahamed, M. K.,
Ahammed, S., Sharmin, S., & Shibly, S. U. A. (2021). Effects of osmotic
pressure on the irreversible electroporation in giant lipid vesicles. Plos one,
16(5), 0251690 .

[2] Morita, M., & Noda, N. (2021). Membrane Shape DynamicsBased
Analysis of the Physical Properties of Giant Unilamellar Vesicles Prepared
by Inverted Emulsion and Hydration Techniques. Langmuir, 37(7), 2268-
2275.

[3] Cunill-Semanat, E., & Salgado, J. (2019). Spontaneous and stress-
induced pore formation in membranes: theory, experiments and simulations.
The Journal of membrane biology, 252(4), 241-260.

[4] Karal, M. A. S., Ahamed, M. K., Orchi, U. S., Towhiduzzaman, M.,
Ahmed, M., Ahammed, S., ... & Ullah, M. S. (2021). An investigation into
the critical tension of electroporation in anionic lipid vesicles. European
Biophysics Journal, 50(1), 99-106.

[5] Kumar, V., & Feng, J. (2021). Non-pulsatile lipid vesicles under osmotic
stress. Bulletin of the American Physical Society

[6] Zuraw-Weston, S., Wood, D. A., Torres, 1. K., Lee, Y., Wang, L. S.,
Jiang, Z., ... & Dinsmore, A. D. (2019). Nanoparticles binding to lipid
membranes: from vesicle-based gels to vesicle tubulation and destruction.
Nanoscale, 11(39), 18464-18474.

[7] Karal, M. A. S., Ahammed, S., Levadny, V., Belaya, M., Ahamed, M.
K., Ahmed, M., ... & Ullah, A. A. (2020). Deformation and poration of giant
unilamellar vesicles induced by anionic nanoparticles. Chemistry and
physics of lipids, 230, 104916.

[8] Kulma, M., & Anderluh, G. (2021). Beyond pore formation:
reorganization of the plasma membrane induced by pore-forming proteins.
Cellular and Molecular Life Sciences, 78(17), 6229-6249.

[9] Jones, Richard. (2002). Soft Condensed Matter. European Journal of
Physics. 23. 652.

[10] Bagheri, A., Taheri-Araghi, S., & Ha, B. Y. (2015). How cell
concentrations are implicated in cell selectivity of antimicrobial peptides.
Langmuir, 31(29), 8052-8062.

[11] Marsh, D. (2012). Thermodynamics of phospholipid selfassembly.
Biophysical journal, 102(5), 1079-1087.

[12] Doktorova, M., Harries, D., & Khelashvili, G. (2017). Determination
of bending rigidity and tilt modulus of lipid membranes from real-space
fluctuation analysis of molecular dynamics simulations. Physical Chemistry
Chemical Physics, 19(25), 16806-16818.

[13] Shahane, G., Ding, W., Palaiokostas, M. et al. (2019). Physical
properties of model biological lipid bilayers: insights from all-atom
molecular dynamics simulations. J Mol Model, 76

[14] Netz, R. R. (2020). Mechanisms of airborne infection via evaporating
and sedimenting droplets produced by speaking. The journal of physical
chemistry B, 124(33), 7093-7101

[15] Asadi, S., Wexler, A. S., Cappa, C. D., Barreda, S., Bouvier, N. M., &
Ristenpart, W. D. (2019). Aerosol emission and superemission during
human speech increase with voice loudness. Scientific reports, 9(1), 1-10.



oA —

e 71y g
e
(VF+1 olo cynds F 9 0 « it chnteds SBLEG0) oyl 53 b crnzdl JIz 03Lo (il yii cymoded 3ilis daliallin

rilrtal slaslistl U 53 (6 SN 4l 5 95 O g 09 2SI JuSen 1 30
T3k ¢ o ¢ ™ sl o g K ¢ s ¢ el
I NAPA0-ETY o i ploy oKD 55 05,5
J//,{.; ¢ jbj//aK;.z/.} ;g,<~/):_9 a.l.(.:_v./) 4;&2:_9}5 aj}f r

Ol s ol i oSl ST oSS i genly oy oSG b 05,57

sl S

A
S oS gt g1 i S i 1 g i 53 g3 s U G SN il 525 il il Sl o3l b callis sl 5

bl 0ds 3 gutoen Sb iz 1 Colgy e S8 20,5 93 o 45 250 0 p5 15 AL Ga | AS/ALGayAS ileioll (ges G 4K5d & oo 40 anflla
M5l [y 3 i s 308 s g Oy 2310l by 5 (555 s i i3 92508 g s (Sl 0cs] Gy 53000 5 oS
Koy podam 33 2l 0305 S5 el g 4527 3 50 5 03,5 o 5 O3ipd =03 T S 0 g i 43 5523 b 5 008 =00 S S by Ll 3
s ¢ byl doly Sigl53] 5 Al Clle i l36] [ imean ¢ Ll ol fodd 000 40 omo doley G 3 (5501 Lyl (sla 4l 1 5%y ¢ 9008 — g S

il oo SR8l g g B
A il 22508 B S o U 00— 05, S 16 AST Sae 3l

Influence of electron-phonon interaction on the electric transport in a typical
heterostructuresied

Khalaj, Akbar!, Shokri, Aliasghar !, Salami, Nadia®

! Department of Physics, Payame Noor University, Tehran
2 Department of nanophysics, Faculty of Physics, Alzahra University, Tehran
3 Department of Physics, Yasuj Branch, Islamic Azad University, Yasuj, Iran

Abstract

In this work, using the Green's function approach, we investigate the electrical conductivity of a quantum nanowire in the
presence of electron-phonon interaction. The studied structure is a one-dimensional inhomogeneous Al,Ga,_,As/Al,Ga,_yAs
which is assumed to be confined between two semi-infinite metal electrodes made of gold. With the help of the obtained
numerical results, the graphs of electron transmission coefficient in terms of energy changes and dimensionless forced
frequency and transmission coefficients in terms of energy were first drawn in the absence of electron-phonon interaction
and again in the presence of electron-phonon interaction and analyzed. In the peresence of electron-phonon intraction, some
peaks of energy resonance at a certain frequency have turned into valleys, also with increasing Al concentration and
increasing resonance frequency, the value of transmission coefficient decreases.

Keywords: electron-phonon intraction, quantum nano-wire, transmission coefficient, the electronic conductive.
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Investigating the interaction of mannose receptor (CD206) with ferritin-RBD
nanoparticle vaccine of SARS-CoV 2 virus

Ranjbar Taklimi, Mohammad'; Azimzadeh Irani, Maryam?

1.2 Faculty of Life Sciences and Biotechnology, Shahid Beheshti University, Tehran, Iran.
Abstract

Vaccination is one of the best and most effective ways to prevent diseases in public health. The focus of research
in this field is on subunit vaccines or antigenic components derived from pathogens. Ferritin has recently been
recognized as a reliable protein platform for antigen presentation. In addition to creating vaccines, this protein
is used in nanobiotechnology for cell targeting, biomimetic synthesis, drug delivery, and bioimaging. A ferritin-
receptor binding domain (RBD) nanoparticle vaccine for acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) has been recently designed using molecular modeling and molecular dynamics simulations. Here, the
interaction of this ferritin-RBD vaccine with the fourth lectin-like domain (CTLD4) of the mannose receptor
(CD206) was investigated using molecular modeling tools. To do this, the complete structure of eight lectin-like
domains of CD206 was predicted by Alpha Fold 2 for the first time. Molecular docking was then used to
investigate the interaction between CTLD4 and the ferritin-RBD vaccine. The results show that the binding of
CTLDA4 does not interrupt the binding site of RBD with ferritin or the binding site of RBD and its receptor on
the surface of human cells (ACE2) in terms of spatial position. This observation indicates the possibility of
recognizing this vaccine by the CTLD4 domain in the body and the role of the mannose receptor in vaccine
immunogenicity.
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