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Contra - (1 2)" - (mgb, c) - Open Functions Kinds

Dunya Mohamed Hameed
Mustansiriyah University - College of Education - Department of Mathematics
dunya_mahamed@uomustansiriyah.edu.iq

Abstract:

Labor purpose is to present new kinds of contra—(1,2)*—open functions which is
contra—(1,2)*—(mgb,c)-open, and study some of it is characteristics. Other contra—(1,2)*-
(mgb,c)—open types are also introduce namely [contra—(1,2)*—(ngb, bc)-open and contra
—(1,2)*~ (b mgbc)—open] functions  As well , will also debate the connection among these
types of functions by presenting some propositions and examples that explain and
investigate the connection between these kinds. In addition, we will present the necessary
stipulations that make the reverse relation between those contra -(1,2)*-(mgb, c)-open
functions kinds come true.

Keywords: (1. 2) *—mgb—open functions, M—(1,2) * —mgb—open function, Contra—(1 2)
*—open function and Contra—(1,2) * (ngb c) —open.
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Introduction:

In 1963. Kelly J [3] was the first researcher who submit and studied the idea of the topic of
bitopological spaces, defining them as a triple arrangement (X 1, T,) which contains X set
is not empty and T, T, are two arbitrary topologies define on X. Ravi. O and Lellis
Thivagar. M [5] they have proffered the conception of (1,2) *— (regular open (closed) sets.
Sreeja. D and Janaki. C [6,7] They defined and proffered the notion of [(1,2)*—b—closed,
(1,2)*~b—open (1,2)*—ngb —closed , (1,2)*— ngb —open ] sets and they also introduced the
(1,2)*— ngb —closed (open) functions , while the notion of contra— open(closed) functions
in bitopological spaces , presented and debated by (Noiri. T and Popa. V,2006 [4]) in 2021,
Dunya. M. H. Sanna. H. J and Intidhar. Z. M [2] they submitted and debated a new several
types of contras— (1,2) *— (open functions). The goal of this study is to submit a novel
kind of contra— open functions. As well, we will involve the presentation of different
definitions and outcomes in order to treatise the connection between these sorts of
functions.
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2-preliminaries:

This section proffers some definitions and outcomes that necessity in this research.
Definition (2.1), [3]: LetQ < (M J; J5), then

1-if Q =PU K Where Pe3J; andK €3, is said J; ,—open or [(1 2) *-open], and
(31 2-open) “ namely J; ,—closed or [ (1 2) *—closed].

2- U{Z:Z< Q and Z is J;,—open}is called J;,—Interior of O and symbolized by
Sllz—l-nt(Q).

3- N {W: Q cW: W is J;, — closed } namely J; ,—closure of Q. and symbolized by
J1,2-Cl(Q).

Definition (2.2): IfQ S (M | J; ., J,) ., then Q namely

1- (1,2) *-regular open [5] , if O = J; ,— Int (J1,,—CI(Q)).

2- (1,2) * —b —open [6] if 0 = T3 5~ CI ((I1,2— Int (Q)) W Iy 2— Int (Iy2 — C(Q)).
Remark (2.3),[3],[6]:

1. 3, ,—opensetof (M J; J,), itisnotindispensable to be topology.

2.1f Q c(M 3, J), then N{W:Q < W: VW is (1,2)"-b—closed of M}
namely (1,2)* — b—closure of Q. and symbolized by (1,2) * — bcl(Q).

Definition (2.4) [6]: If Q € (M, J;,J,) , hence a set Q namely (1,2) *— ngb—closed if
31,2 — bcl(Q) c Esuchthat Q c E and E is (1,2) *-n—open , where ((1,2)"-mgb—closed) ©
is said (1, 2)*- ngb — open.

Remark (2.5), [6]: In (M, J;,J,) ,hence V

(i) 31 ,—closed(J;, closed )setis I3, ,—ngb — closed in M.

(ii)J1 2—open (I , —b— open) set in M is J; ,— ngb — open.

Definition (2. 6): A function £ (M, 31 ,J,) — (T, €, €;) namely:

1- Contra— (1 2)* — open (resp. contra - (1 2)*~closed), [4]
ifV 0;, —open(resp,3;,—closed) set E in M, £(E) is &;,—closed
[resp.€; , —open | setin T.

2- (1 2)*—ngb — open ( (1,2)*—mgb —closed), [7] if V J3; ,- open (J; , — closed) set E in
M £(E)is € ,—mgb—open [[81,2 —Ttgb—closed]] inT.

3-M — (1,2)* —migb—closed ( resp , M — (1 2)*~ngb—open ), [7] if V J; , —mngb—closed
(V 3, —migb—open) E in M, £(E) is €, , ~mgb—closed [ €; , ~gb—open Jin T.

4- (1,2) * -M*-nigb—closed [1] if V J; , —-ngb—closed E in M’ £ (E) is €; , —closed in T.
Definition (2.7),[7]: (M,3;,3;) is known as (1 2)"—mgb-space if each J;,-
nigb —closed (3, mgb-open) setis I, ,_closed (3 ,—open)in M.

Contra- (1,2) *- (zgb c) - Open Functions Kinds:

Following, we will begin define contra-(1, 2)*-(ngb, c)- open.

Definition (3-1): A function £X 11 .T2) — (Y,Q,Q,) namely contra
-(1,2)"-(mgb, ©)-

open if £(Q) is Q; ,-closed in (Y, Q4,Q,), for V (1,2) *- mgb — open set Q in X.

Example (3.2): Assume X=Y={J o ¢}, with T, = {X,0{T}}, T2={X, 0.{0}}, O, =
{Y {39,214, 0}, 0} and Q,={X. {0}, {£} {0 £}, ¢} nGBO(X)={X.{J}{L}{c}{J. £
Yo €3{J o}, 0}. Suppose £ (X, 11, T2)—(Y, 01, Q) st £J)= J, Ho)=4 and £¢) = o,
it is elucidative that £ is contra -(1 2)*- (mgb, c)-open.

Proposition (3:3): If £ (X 11 , T2) — (Y,Q4,9Q,) is contra -(1 2)*-(mgb, c)- function,
then £ is contra-(1 2)*-open.

22
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Proof: Postulate a set Q is T, , -open in X. implies that Q is (1 2)*-mgb-open in X (by
Remark (2.5)-point (i), and hence £Q) is Q, , -closed set Y, so we conclude £ is contra
-(1 2)*-open.

Below example explain it the opposite (3-3) is incorrect in general:

Example (3-4): Let X=Y={J,0 ¢, 4}, with 1, = {X, $,{J}, {6}, {J, 6}}, 12 ={X ¢ {¢
LAYTY (463 Q=Y AT e} {d.0} 9Yand  Q,={Y {0} ,{J, 0 }{0,£}{T, 0, £},
{J, o, 6}, ¢}. Suppose £ (X 11 , T2)—(Y, Q4 ,Q,) such that £(7)=¢, {(¢)= ¢ £(£) = and
f(6) =4. Manifestly that £ is contra -(1 2)*-open, but is not contra
-(1 2)*-(mgb,c)-open. Since I (1 2)*-mgb-open Q ={o}in X, such that f(Q)=
f({o})={c} is not closed in (Y, Q4 ,Q,).

Next. the stipulation which make (3.3) correct:

Proposition (3.5):If £ (X 1, . T2)—(Y,Q;,Q,) is contra—(12)* — open hence fis
contra —(1,2)* — (mgb, c) — open ,if X is (1,2)*-mgb-space.

Proof:- If presume Q is (1,2)*-mgb- open in X, from the postulate X is (1,2)"-mtgb- space

this implies Q is T, , -open in X. Thus, Q) is Q, , - closed in Y and hence £ is contra
-(1,2)*-(mgb, ¢)- open.

Several outcomes concerning the composition of contra -(1,2)*-(mgb, c)- open will be
given in the next propositions.

Proposition (3-6): If £ (X 1., T2) — (Y,Q,,Q,) is contra-(mgb,c)-open and ¢£:
(Y, Q,0,) - (He; ey) is any function. then Cofi(X T1,T2) — (Heqy e3) is
contra-(mgb, c)-open. If

(@) tis (1,2)"- closed

(b) £ is (1,2)*-M*-mgb-closed

Proof(a):- Assume a set Q be (1,2)*-mgb-open in X £ is contra-(1,2)*- (ngb, c)-open,
this lead Q) is Q, , closed in Y. As well £ is (1,2)"-closed, this implies £(fQ)) is
e1o -closed in H But, £(f(Q)) = o#(Q). Therefore K Lo£:(X,T1,T2) — (H,e; &) is
contra-(mgb, c)-open.

Likewise, point (b) proves.

Proposition (3-7): If £X 14, 12) —(,Q,Q,) is contra-(1,2)"-open &
(Y, Q,0,) —>(He, ey)be any function and H is (1,2) *-nmgb-space. Hence £o£:(X T4, T2)
-> (H e, ey)is contra-(1,2)*- (mgb, c)-open if £ is

(@) (1 2)*-mgb-closed

(b)M (1,2)* mgb—closed

Proof(a): Suppose Q be (1,2)*-mgb-open in X , as per the assumption £ is contra
-(1,2)*-(mgb, c)-open we conclude £(Q) is Q; ,-closed in Y this implies £(fQ)) = Lo£(Q)
is (1,2)*-nmgb -closed in H, but H is (1,2)*-ngb-space this lead £(f{Q))=Lo£(Q) is
ey p-closed in H. Hence £of is contra -(1, 2)*- (mgb, c)-open. By the same ditto, point (b)
proves.

Other forms of contra -(1,2)*-(mgb,c)- open functions, we will give in the next
definitions.

Definition 3-8): A function £(X, 11, T2)(Y,Q4,Q5) namely
contra-(1,2)*-(rrgb, bc)-open if Q) is Q, ; -b-closed in (Y',Q;,Q;), VO is(1,2)*-nmgb-
open set in X.
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Example(3.9): Let X ={J o . ¢ 6}, with 7, = {X ¢ {J o}}, 1. = {X.0,{f 4}}, hence
T12= {X, ¢ {£ 6}{J o}}. Assume £ (X, 11, T2)>(X 1 T2) StHJ)=J, Ho)=0 £?£)
=¢ and £(&) = &. It is intelligibly that £ is contra-(1, 2)*-(ngb, bc)-open.

Proposition (3-10): Each contra-(1,2)*-(mgb, c)- function is contra-(1,2)*-(mgb, bc)
-open.

Proof: If presume £ (X141, T2)—(Y, Q4,Q,) is contra-(1, 2)*-(mgb, ¢)-function  and Q be
(1,2)" -mgb-open in X. Thus, Q) is Q;,-closed in Y, sinceV Q,,-closed is
(1,2)*-b-closed. This implicate £#Q) is(1 2)*- b-closed in Y and hence £ contra -
(1,2)*-(mgb, bc) - open.

In general, the opposite of the prior proposition is incorrect. Example (3-11) elucidates it
Example 3-11): Let X - {J,0, £ 4}, with 7, - {X, §.{0}{T}{J, 0, 6}{T,0}} T2 =
{Xa {J' o, f},{{], 0},4)’{(7' ‘s ’gr}}, ‘Ql ={Y1{<7r 0} ,(I)}and ‘Q'2={YJ{ 0»‘5}14)}: Suppose
fTXm 12) =(Y,Q1,Q,) st§(J) =, f(¢) =€ () =46 and | (&) = o,it is conspicuous
that f is contra - (1,2)*- (mgb, bc)-open |, but not contra-(1, 2)*- (mgb, ¢)-open because 3
(1,2)*- mgb -open Q ={£} in X,s.t f(Q)=f({£} ={#} isnot Q; , _closed in Y.

Proposition (3.12) offered the stipulation that make (3-11) correct

Proposition (3-12): £(X, 11, T2) — (Y, Q4,Q,) is contra-(1, 2)*- (mgb, c)- open  if £ is
contra (1, 2)*- (mgb, bc)-open and Y is (1, 2)*- mgb-space.

Proof: - Assume Q be (1, 2)*- mgb-open in X, this lead £(Q) is (1,2)*- b-closed in Y by
(2-5)-i- we conclude £(Q) is (1 2)*-mgb closed in Y. From the presumption Y is
(1,2)*- mgb-space. So, we conclude £Q) is € ,- closed in Y subsequently £ is contra
-(1 2)*- (mgb, c)-open.

Remark (3-13): ((Contra (1, 2)* (mgb, bc)-open and contra— (1, 2)* open)) functions
notions are independents. Next examples demonstrate this.

Example (3 14): Let X ={J 0 £} 1= {X, 0 }, 2= {X, {J o }. ¢ }, & ={Y.{T},
¢yand Q,={Y {0},¢}, Define f: (X, 11, T2)—=(Y, Q1,Q;) st ()= J . f(0)= £ f(£) = 0. it
is conspicuous fis contra (1 2)* open . But fis not contra—(1 2)* (mgb,bc)-open.
because 3 (1,2)*- mgb -open Q = {J,£} in X, f(Q)=f ({J €}={J ¢}inYisnotQ, , b—
closed.

Example(3.15): Let X={J , o', £ &}with 1, = {X {J, o, €}, } 1. ={X ¢ (T} }, =
{r{J. 230} and Q,={Y{£,6},0}. let f: (X, T1, T5) —(Y,Q1,Q;) st {(J)= o, f(0)=1¢
f(#) =J and §(&) = 4. it is intelligibly that fis contra-(1,2)*- mgb, bc)-open., but not
contra -(1,2)"- open, because 3 T, ,—open Q={J} in X, f(Q)=f({J} ={e} in Y is not
Qq ,-closed.

Proposition(3-16) submit the stipulation which makes the Remark(3-13) correct:
Proposition (3-16): Assume £(X, T;, T2) — (Y, Q,,Q,) be any function , hence £ is

(i) contra- (1 2)* (mgb,bc)-open, if £ is contra—(12)" openand X is
(1 2)* mgb-space.

(i) contra (1,2)" openifis contra-(1 2)*(mgb bc)- open ,and Y is (1,2)*- mgb space,
Proof:-

(i)Postulate that Q is (1 2)*mgb-open in X | thus Q is T;, -openinX (because X is
T12 — mgb-space) this lead #Q) is Q;,- closed in Y. Since (VQ,,-closed set is
(1,2)*- b-closed), this implies Q) is b —closed in Y, hence f is contra—(1 2)* —
(mgb,bc) — open. Likewise, we prove point -ii-.

Proposition (3:17): If £(X, 11, T2)—(Y,Q,,Q,) is contra-(1 2)*-(mgb, bc) —open and
(Y, Q,0,)—H e e;) is  (1,2)*- M*-mgb-closed  function, hence
Lofi(X 11 T2)—(H e, e) is contra -(mgb, c)-open.
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Proof: - Assume Q be T;,-mgb - open in X £ is contra-(1,2)*-(mgb, bc)- open then
£(Q) is (1,2)*- b- closed in Y. By (2-5)-i- we deduced f(Q) is (1 2)*- mgb-closed in Y
from the postulate £ is (1,2)*- M*- mgb-closed, so we conclude £(#(Q)) = Lo£(Q) is
eq , - closed in H. Hence. £ of is contra -(1, 2)*-(rrgb, c)-open.

Proposition (3.18): If £ (X, 11, T2)—(Y,Q,,Q,)is contra-(1,2)*-(mgb, bc)-open,
2:(Y,Qq,Q,) —(H eq e,) is any function and Y, H are (1, 2)*- mgb- spaces hence £ of:
(X, T1, T2)— (H,e; ey)iscontra-(1,2)*- (mgb, bc)-open if € is

(@) (1,2)" — mgb — closed

(b) M-(1 2)* — mgb—closed

Proof (a): Suppose Q be (1,2)*-mgb-open in X  from the postulate f is
contra-(1, 2)*- (mgb, bc)-open this lead £f(Q) is (1,2)*- b-closed in Y. As well | by(2.5)-i-
we conclude £(Q) in Y is (12)* mgb closed, Since Y is (1,2)*- mgb-space, then £(Q) is
Q , - closed from the supposition £ is (1,2)*- mgb-closed this obtain £(£Q)) = ££(Q) is
(1,2)"- mgb-closed in H | sinceH is (1,2)*- mgb-space, this lead £(£(Q)) is eq - closed
and By (2.5)-i- we conclude, £(#(Q)) is (1,2)*-b- closedinH. Hence, fof is
contra-(1, 2)*-(mgb, bc)-open.

Point (ii) will be prove in the like method

Proposition(3-19): If £X 1, 12) — (X,Q,Q,)is M (1 2)* mgb-open and
(Y, Q,0;) > (H,e; ,ep) is contra (1,2)*-(mgb,bc)-open function, hence (Lof:
(X, T1, T2)— (H e; ey) is contra -(mgb, bc)-open.

Proof: Assume a set Q<X be(1,2)*-mgb- open, then f(Q) is (1,2)* mgb-open in Y, £ is

contra-(1, 2)*-(mgb, bc)-open and hence £(£{Q)) = £o£(Q) is (1, 2)*-b-closed in H. Hence

¢ of is contra -(1, 2)*-(mrgb, bc)-open.

Proposition(3:20): If £ (X, T1,T2) (Y, Q,90,) is T, _open function, £:(Y,Q;,Q;)
(H,e; ey) is contra -(1,2)*-(mgb,bc)-open,and X is (1,2)*-mgb-space, hence
Lofi(X, T1,T2) — (H,eq ey)iscontra-(1,2)*- (mgb, bc)-open,

Proof: Presume a set Q be (1,2)*-mgb-open in X, from the supposition X is
(1,2)* mgb space, hence Q is Tq - open in X, thus Q) is Q, , - open in Y. By (2.5)-ii-
we obtain £(Q) is(1, 2)*-mgb- open in Y', By imposition £ contra -(1,2)*- (rgb, bc)-open
So, L(HQ)) = Lo£(Q) is (I, 2)*-b-closedin H, therefore Lof s
contra-(1, 2)*-(mgb, bc)-open.

Definition (3-21): A function £(X, T, T2)—(Y, Q;,Q,) namely contra-(1,2)*-(b, tgbc)-
open  if Q) is Q; , mgb closed in (Y,Q;,€Q,), V(1,2)"-b- open set in X,
Example(3.22): Let X ={Jo.f6}with 1,={X¢, {Jo}{of}{ I}
{oHJ 0.3}, 12 ={X.0{J, 0, 6 H{ T}}, Suppose £ (X, 71, T2) =>(X 11 T2) 8.t £(J) =4,
flo) = & £(£) =7 and f(6) = o.ltis intelligibly that £ is contra (1,2)*(b, mgbc)-open .
Proposition (3:23): £ (X 11 T2)—(Y,Q4,Q,) is contra -(1, 2)*-(b, tgbc) -open if £ is
(a)contra-(1,2)*-(gb, bc)- open -

(b)contra—(1,2)* — (mgb, c)-open -

Proof(a): Postulate Q< X be (1,2)*-b -open by (2.5)-ii this lead Q< X is (1,2)*- ngb
-open Thus, #Q) in Yis (1 2)*-b -closed , also by(2:5)—(i) so we deduced £Q)
is (1, 2)*-mgb-closed in Y and hence £ contra—(1,2)* — (b, tgbc) -open.

Proof(b): Clearly from Pro (3-10) and Pro (3-23) —point(a).

Remark (3-.24): In general, the opposite of the (3-23) does not correct. Example (3-22)
demonstrate this, because 3 (1,2)*-mgb-open set Q = {¢,¢} in X, f(Q)=%f ({o.,f} =
{o.£}} isnot Q, ,- closed [reps. (1,2)*-b -closed] in X.
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Remark (3.25): Contra-(1,2)"-(b, zgbc)-open and contra (1,2)* — open functions are
independent concepts. Example (3.15) and Example (3-22) demonstrate this.

The next proposition presents the stipulation that make the proposition (3.23) and Remark
(3-25) correct,

Proposition (3-26): If £(X,T; T2)—(Y,Q4,Q,) is contra—(12)* (b, rgbc) —open , and X
Y are (1,2)" — mgb —spaces  hence f is

(@) contra —(1,2)* — (mgb, c) — open.

(b) contra —(1 2)* — (mgb,bc) — open

Proof(a): Postulate a set Q be (1,2)*-mgb-open in X | since X is (1, 2)*-mgb-space  hence
Q is (1,2)*-open in X, by (2-5)-ii-we conclude Q is (1,2)*-b-open in X, £ is
contra-(1, 2)*-(b, rgbc)- open, this lead #Q) is(1,2)*- mgb- closed in Y, From the
presumption Y is (1,2)*-mgb-space, this implies #Q) is Q,,- closed in Y hence £ is
—(1,2)" — (mgb, c) — open Points (b) prove the same method.
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Influence of Laser Energy on CdTe Nano Partials
Prepared by Laser Induced Plasma

Hayim Ch. Magid*, Hanaa Kadham Essa, Wasmaa Jabbar
halhelfy@uomustansiriyah.edu.iq

Abstract:

Cadmium telluride (CdTe) deposited on glass substrates is Using Nd-YAG laser
wavelength (1064 nm) laser-induced plasma deposition technique (PLD). The structural,
optical properties and morphology of these films have been described as a change the
effect of laser pulse energy as in the range (E = 400,500, 600 and 700 m]). All samples
showed polycrystalline hexagonal structure and with increasing laser energy, the
transmittance of all deposited thin films decreases. As a result of the microscopic
examination of the surface, it was found that the surface is uniform and the granular size
increases with the increase of the laser power
Keywords: Cadmium telluride, Pulsed Laser Deposition, XRD, Effect the laser pulse
energy.
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Introduction

Cadmium telluride (CdTe) It is in the form of a black crystalline powder. Cadmium
telluride is insoluble in water, but its crystals can undergo etching with various acids,
such as hydrochloric acid or hydrobromic acid, which release toxic hydrogen telluride gas
[1]. Cadmium telluride crystals have a cubic structure, with the space group F43m.
Cadmium telluride is transparent in the infrared range, from a band gap energy of 1.44
MeV at 300 K, which corresponds to a wavelength of 860 nm, to wavelengths greater
than 20 um, and has a characteristic fluorescence at 790 nm. When preparing cadmium
telluride crystals within nanoscale dimensions, the compound becomes a quantum dot,
and the fluorescence peak shifts through the visible to the ultraviolet range. It is of great
importance in many applications, including detectors and solar cells. A doped cadmium
telluride of the ductile type, which has a gap of (45.1) eV [2]. CdTe is also characterized
by having the highest constant lattice (among other compounds). The same group is (48.6
nm), and this compound also has a direct energy gap (Gap Band Direct). Its value is
(56.1) eV, and the coefficient of absorption (Coefficient Absorption) is high in the
spectrum range. o >10P) visible is 4 PcmP™. [3, 4] (P) CdTe is the only compound of
group VI-II that has two types
Membranes can be obtained Electrical conductivity (the acceptor and the donor) Thinner
of both types according to the type and concentration of the impurity added Therefore,
CdTe thin films are used in the homojunction and heterogeneous industries [5,6].

2. Experimental Procedure

Using pulsed laser ablation, high purity (99.99 per cent) cadmium oxide powder factory
in FLUKA chemicals limited was used as a source for deposition of CdTe films on soda
lime glass substrates (2.5x5) cm” The glass substratum was first treated with detergent
and washed respectively in running water and alcohol concentration (96 per cent). Then,
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the substrates dried with a fine tissue paper and washed in an uItrasonlc cleaner with
isopropyl alcohol (IPA). The powder mixture was pressed cold at 10 “*Pa films using a
hydraulic press, The CdTe thin film were prepared by sublimated plasma vapors by
generating them with a Pld laser device pulsed, the 1064 nm Nd: YAG laser Wavelength
was used. The rate of repetition was 10 Hz and the target fluency was set at 60 J/cm? for
all samples. At 2.5 cm, the distance from the target to the quartz substratum was
preserved. For all experiments the number of shoot 100 has been preserved. The films
were deposited at same substrate room temperatures. X-ray diffraction (XRD)
investigated the crystal structure of 40 kV and 250 mA films with a reference Cu and a
mono-chronometer. Films thickness was change with laser energy at (400mj, t=173nm),
(500mj, t=162nm). (600mj, t=185nm), (700mj, t=205nm) and (800mj, t=224nm)
Weighing method was used to measure film thrckness with the full
m=27pnt” ... (1)

Where m is the mass of the substance that has been evaporated, r is the distance between
the boat and the substratum, the density of the material being miss. The UV-VIS
spectrophotometer was used to test optical properties of the optical transmission spectra
of the deposited thin films were calculated as a function of the photon energy in the 300-
800 nm wavelength range.

3. Results and Discussion

A. Structural Properties and Morphological Properties.

The (XRD) CdTe thin film X-ray diffraction patterns prepared with different laser
energies show in Figure (1). All samples showed polycrystalline hexagonal structure
matched with the standard card (No. 96-900-8863). Figure (4-15) shows the X-ray
diffraction patterns for CdTe thin films prepared at different laser energies. All samples
showed polycrystalline cubic structure corresponding to the standard card (No. 96-900-
8841). Three broad peaks appeared coordinated with the lattice planes (111), (220), and
(311). This result agrees with Jimenez et al [7]. The crystallinity was enhanced by
increasing the laser energy. Also, the width of the peaks decreased indicates increasing
the crystalline size. Table (4-5) shows the diffractioameters for the CdTe thin films
prepared at different laser energies. Increasing the crystalline size with laser energy due
to more laser energy enables it to remove larger masses of the target material, as well as
the higher energy leads to the merging of the small particles between them [8].

,,,,, — Cubic CdTe

Intemsity (arbitrary unit}

—E=&600 mJ

|
|
—LE=d 00 mJ

|
|
=

zr u Eml—‘}

Figure (1): XRD patterns for CdTe thin films prepared using different laser energies.
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Table (1): The variation of XRD parameters for CdTe using different laser energies.

E 20 FWHM dhkl C.S dhkl )
mJ) | Deg) | (@eg) | Exp(A) | (nm) | std.(A) Phase hkl
400 23.8252 3.4960 3.7317 2.3 3.7412 Cub.CdTe (111)

39.5573 1.9863 2.2764 4.3 2.2910 Cub.CdTe (220)
500 23.9047 3.4960 3.7195 2.3 3.7412 Cub.CdTe (111)
39.3190 1.4302 2.2896 5.9 2.2910 Cub.CdTe (220)
600 23.7457 2.4631 3.7440 3.3 3.7412 Cub.CdTe (111)
39.3984 1.4302 2.2852 5.9 2.2910 Cub.CdTe (220)
23.9047 2.3042 3.7195 3.5 3.7412 Cub.CdTe (111)
700 39.4779 0.8741 2.2808 9.7 2.2910 Cub.CdTe (220)
46.5494 1.3507 1.9494 6.4 1.9538 Cub.CdTe (311)

Three dimensional surface morphology prepared at different laser energies AFM images
and the cumulating distribution for particle diameters of CdTe thin films surface prepared
at different laser energies illustrate in Figure (2). The sample prepared with the lowest
energy has uniformly distributed as shown by the 3D image and the cumulating
histogram. Increasing laser energy cause to increase in the average particle size and
roughness, in addition, the particle distribution became irregular.

000

8 F
= B

1]
L]
iom

Figure (2): AFM images for CdTe thin films surface prepared using different laser energy.

The table (2) consist the parameters of AFM for CdTe thin film prepared at different laser
energies Average Diameter, Average roughness and RMS roughness.
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Table (2): AFM parameters; Average Diameter, Average roughness and RMS roughness for
CdTe thin film prepared at different laser energies.

Laser energy Average diameter Average roughness RMS roughness
(mJ) (nm) (nm) (nm)
400 38.26 3.77 4.35
500 60.95 7.27 8.4
600 64.21 7.39 8.53
700 86.85 10.1 11.6

Figure (3) shows the cross-section images of the field emission scanning electron
microscope (FESEM) for the CdTe thin films prepared at different laser energies on glass
substrates at two magnification powers (60 kx and 15 kx). The film prepared at low
energy appeared with small particles. Increasing laser energy cause to increase in the
sample density and the samples seem like a solid behavior.

400 m.J

+

,'%

's:‘a, ?‘

e T
.
¥,

Figure (3): Cross-section view of SEM images for CdTe thin films on glass substrates at two
magnifications using different laser energy.
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B. Optical Properties

1-transmission: Optical properties of CdTe thin films are deducing from transmission (T')
spectra of the thin films deposited on glass substrate using the UV-visible
spectrophotometer. The optical characteristics involve; the coefficient of absorption (),
the optical energy gap (Ej), studied within the range (300-800) nm.

The transmission spectra of CdTe thin film prepared at different laser energies (x= 0.2,
0.4 and 0.6) shown in Figure (4). the transmittance increases with decreasing laser energy
for CdTe thin film. As seen from figures the typical transmittance is found within the
range (45%-85%) which is good for Opto-electronic applications, especially for
photovoltaic cell window layers. The upper transmittance is often attributed to less
scattering effects, structural homogeneity and better crystallinity [14]. Furthermore, sharp
fall at band edge is a sign of excellent crystallinity of CdTe within the thin films.

1003 400
03 500
80 3 ——600
X 70 700
2603 500
2 5o
£
2 40
o
= 30
20
10
/
01
300 400 700 800

500 600
Wavelenght (nm)

Figure (4). Transmittance spectra as a function of wavelength for CdTe films deposited at
different laser energies

2. The Optical Energy Gap

As the energy divide has widened, a fundamental and very important role in determining
the applications of the membrane used, for example in detectors and solar cells, must be
greater than the energy gap of the base.

The allowed direct energy gap is determined by plotting (ahv)? as a function of photon
energy has been determined by using Tauc equation. The optical energy gap (E;pt) is
then determined by the extrapolation of the portion at (ahv)? = 0 and selecting the
optimum linear part.

Figures (5) show the energy gap values of thin films (CdTe) at different energies of the
laser device, which shows the decrease in the energy gap with the increase in the energy
of the source for all samples and this occurs due to the increase in the crystal size or due
to the change of the lattice constant, also is due to the grain growth and the decrease in
defect states near the bands and in turn decreasing the value of E; [12], as there is an
inverse relation between grain and E; in nano size.
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Figure (5): Tauc relation for CdTe thin film prepared at different laser energies.
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Conclusions

CdTe films with a thickness of (200nm) were fabricated on glass substrates by laser
induced plasma method. Films were prepared in vacuum at room temperature. Films were
investigated by XRD, AFM, SEM optical transmittance spectra and energy gap. Based on
the above results, the following conclusions can be drawn:

1- The CdTe films have a many peaks appeared to conform the lattice planes (100),
(002), (101), (102), (110), (103). It is also evident that the peak's intensity increases while
the peaks width is decreases with rising laser energy indicates on increasing the
crystallinity and growing crystalline size.

2- Increasing the laser pulses energy cause to increase in the average size and the surface
roughness as shown.

3- Generally, with increasing laser energy, the transmittance of all deposited thin films
decreases and also the energy gap decrease for all samples and this occurs due to the
increase in the crystal size or due to the change of the lattice constant.
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Formation Layers Like Artichoke Tree in Triangular
Pores by using Red Laser Illumination

Hasan A. Hadi', Sarab T. Kasim?
'Department of Physics, Educatlon College, Mustansiriyah University
’Educational Rusafa Directorate 11, Baghdad, Iraq

Abstract:

In this study, porous silicon layer were formed using photo electrochemical etching
(PECE) with a red laser assist. The structural properties of porous silicon were one of the
study's main topics as well. The triangular model pores are confirmed by SEM, elucidating
the orientation dependence of the (111) n-Si wafer. This orientation dependence may be
caused by anisotropy of Si disintegration, leading to porous silicon growth like a tree or an
artichoke.Energy-dispersive X-ray spectroscopy (EDS) showing that the spectrum of the
porous silicon layer, containing O (8.2%) and Si (91.8%) ratio. X-Ray diffraction (XRD)
pattern showed the one peak was detected at of 26 =28.47°. Fourier transform infrared
(FTIR) spectrum showed the most of bands mode in the range of 400 to 4000 cm™ were
vibration stretching mode. Atomic force microscopy (AFM) characterization showed that
the value of Ten Point Height Sz., Root mean square Sq., and Roughness Average Sa. of
the artichoke layer surface were 26.6, 6.26, and 5.28 nm respectively.

Keyword: Porous silicon, Photoelectrochemical etching PECE, EDS, FTIR, XRD.
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Introduction:

It is one of the more advanced stages of silicon, consisting of a collection of nanoscale
gaps that can form when the crystal silicon is etched using a variety of electrical
techniques, including electrochemical etching and photo-electrochemical etching, in an
electrolyte solution with a base of hydrofluoric acid that has been diluted with (distilled
water, ethanol, and methanol) for the anode [1, 2]. It caught the attention of experts when it
was revealed that porous silicon has a high brightness at room temperature, and it is
notably thought of as a basic material in the construction of electronic devices [3].
Following the discovery of the quantification mechanism and the impact of PSi surface on
the properties of porous silicon, focus has shifted to the surface chemistry of porous silicon
and applications of chemical sensors, where knowledge of the size, direction, and
distribution of the pores as well as the conditions under which porous silicon was prepared
is crucial [4]. In the nano scale, porous silicon is a semiconductor crystal that enhances
various silicon characteristics. Porous silicon has a wide surface area, especially in earlier
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years, which contributes to its high level of interest [5]. A top-down manufacturing
procedure is used to produce porous silicon by etching pores into crystalline silicon. The
structure of porous silicon can be modified to provide a wide variety of purposes due to the
versatility of the preparation conditions. The current work aims to prepare porous silicon
layers on n-type silicon wafers using electrochemical etching, formation layers with
triangular pores like those of an artichoke tree under red laser illumination, and then
characterize the structural and optical features.

Experimental part:

1. Photo Electrochemical Etching

Photo-electrochemically etching (PECE) an n-Si wafer in an electrolyte of HF 48%: 99%
ethanol, was used to create a PS layer. The electrical resistivity of the single-crystal Si was
in the range of (1~10) Q.cm and it was (111) oriented. Methanol and distilled water were
utilized to clean the silicon wafer, followed by an ultrasonic bath and drying in a hot air
stream. The wafer was anodized for 12 minutes at a constant etching current density while
being illuminated by a laser diode with a 650 nm wavelength and 53 mW of power. As
shown in figure 1 in this case by illuminating n-type substrates surface of the wafer.
Illuminating n-type substrates surface by the diode laser (red-650nm) to etch an area
= (.2826cm?, using a concave lens to spread the light evenly on the sample, were the
distance between the lens and the laser source was 2 cm and the distance between the lens
and the sample was 55 cm. Diagram of the etch cell used to prepare Psi (PECE).

4 3\

s "

Power supply
Ammeter

®
Lens—@_ B Aﬂj electrode

Air Ventilator Halogen Lamp

Voltmeter
\\
D.C power supply

Samples
preparation cell

Aluminum electrode
\_ J

Figure 1: Photograph of the porous silicon fabrication system(PECE).

2. Result and dissection
The thickness and porosity of the PS layer, as determined by gravimetric
measurements and the following equation:
t:mlfmz/AXp (1)
Where A is the Sample effective area is etched and p is the density of Si [6].
The porosity is defined as the fraction of void within the PS layer and can be determined
easily by weight measurements from following equation [7].

P% = ~1—2 .. (2
1~ 2
The virgin wafer is first weighed before anodization (m,), then just after anodisation (m5)

and finally after dissolution of the whole porous layer in a molar KOH aqueous solution
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(m3). Uniform and rapid stripping in the KOH solution is obtained when the PS layer is
covered with a small amount of ethanol which improves the infiltration of the aqueous
KOH in the pores. The PS layers' thickness and porosity were found to be (5.2 - 9.1)% m
and (54 -77)% m, respectively. The XRD pattern of the substrate silicon wafer (n-Si) is
shown in Figure2 and one peak is detected at 28.46° with full width at half maximum of
0.19. Formation of nanostructure of porous silicon layers was confirmed by a decrease in
the intensity peak values and widening in full width half maximum FWHM. As expected
the structure of the porous silicon layer which most often behave like an almost single
crystal. One XRD peak was detected at of 28.47 with full width at half maximum of
0.2256 corresponded (111) for red laser and that agree with similar results were reported
[8,9].

120000 - 4 n-Si
100000 - “ I
R
_ 1 ps
S’ 80000 ‘\
© .
> It
& 60000 M
£ it
40000 ‘\ \
\
4|
I
20000 ~ I
J
0 T T LN L T T T
25 26 27 28 29 30 31 32
2Theta(deg.)

Figure 2: X-ray diffraction of bulk silicon n-Si (black line)
and porous silicon layer PSi (red line).

Figure 3 show that FTIR transmission spectrum of the porous silicon layers prepared at red
laser light in the range of 400 to 4000 cm™ wavenumber. The band between 2140-2158
cm-1for the Si-H Vibration Stretching in Si-O,- SiH molecule and the band at about 2240-
2262 cm™ for Vibration Stretching of Si-H in the Os-SiH molecule. As for the band at
around 2933-2923 cm™ is caused by the Stretching Vibration of the CH in group CHo,
while the band at about 3374-3419 cm™ is attributable to the Stretching Vibration-H in the
SiOH groups and these results close to our results have been identified [10].
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Figure 3: Transmission Fourier transformation infrared spectra of porous silicon.

Figure4 shows 2D and 3D atomic force microscope images of porous silicon layer sample
was formed with red laser source illumination. Amplitude parameters from Figure(4.a)
showed that the value of Ten Point Height Sz., Root mean square Sq., and Roughness
Average Sa. of the porous silicon layer surface were 26.6, 6.26, and 5.28 nm respectively.
From The histograms of Height and granularity distribution charts, the average height and
diameter of porous silicon layers were 21.14 and 41.12 nm respectively as shown in Figure
(4,b and c).

In this section of structural and morphology study and shown in the figure 5, the scanning
electron microscope (SEM) measurements have been used to describe the illumination
condition effect on the morphology of porous silicon layers. Material synthesis and
concentration ratio of the porous silicon layer sample were specified using Energy-
dispersive X-ray spectroscopy (EDS). It is well known that the Energy-dispersive X-ray
spectroscopy (EDS) can be identified elemental composition by peak-height ratio and also
suppose that the deepness of pores in the porous silicon layers according to the oxygen
percentage in the crystal structure.

Figures 5-a and 5-b showed that SEM micrograph of the porous silicon layer is
preparing by using a red laser with 353 mw/cm? power density with 100x100 and 200x200
nm magnification. Triangular model pores clarifying orientation reliance of the (111) n-Si
wafer, perhaps consequent to the anisotropy of Si disintegration so porous silicon growth
like a tree or artichoke. The grain size ranges from 39 to 400 nm with an average grain size
of 220nm, EDS spectrum of the porous silicon layer, containing O (8.2%) and Si (91.8%)
ratio.
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Figure 4: Two and three-dimensional view of AFM of a fresh porous silicon sample (red laser
illuminated) (a), the histogram of heights normal distribution (b), and the histogram of
granularity normal distribution (c).

psfeV
N
o

w
(]

=}

o 2 4 6 8 keV
FiguFe 5: (a), (b) shows SEM micrograph of the porous silicon layer is preparing by using a
red with 353 mw/cm? power density with 100x100 and 200x200 nm magnification, while (c)

EDS spectrum of the porous silicon layer, containing O (8.2%) and Si (91.8%) ratio.
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From SEM, the varying shapes and sizes of the grains agglomerate from porous silicon
formation showed the effect of the wavelength and illumination intensity of the light
source was used during the electrochemical etching.

The photoluminescence PL spectra were recorded to porous silicon layer, the peaks were
observed at A=580nm corresponded to energy of 2.34eV and the full width at half
maximum FWHM 12.37nm when used a red laser in electrochemical etching process
respectively as shown in Figure 6. Due to the nanostructure of porous silicon layers and
according to the quantum confinement effect, we can interpret why photo luminance
spectra PL peak shifted toward to blue shift in the visible region for samples prepared
under illuminated at a red laser wavelength.

It was found, in general, that it had a small thickness and a high porosity which led to a
significant increase in the intensity of PL with blue shift.
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Figure 6: PL spectra of nanostructures PSi on illuminations 353mw/cm?
red laser power density.

Conclusion:

Porous silicon was created by photo electrochemical etching. Illumination
conditions were employed to control the regrowth method PECE and decrease defect. The
SEM examination revealed triangular pores with porous silicon PS growth like a tree or
artichoke. The average grain size of the porous silicon layer’s was 220 nm and that the
range of grain sizes from 39 to 400 nm. The wide PL spectrum of the PS makes them
appropriate provenance for optoelectronic applications.
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Abstract:

Using Nd-YAG pulse ablation, copper oxide and nickel oxide nanoparticles were
produced and subsequently examined as colloidal solutions. Transmission electron
microscopy (TEM) and Fourier transform infrared spectroscopy (FTIR) were used to
examine the nano-particles for UV-VIS absorption. The FTIR analysis demonstrates the
formation of copper oxide and nickel oxide nanoparticles. The UV-VIS absorption tests
are below. According to TEM, the sizes of the nano-particles ranged from (75) nm for a
copper-nickel. According to FE-SEM analysis, copper-nickel nanoparticles with a size of
(53.91) nm indicated antibacterial activity. In addition, the human breast cancer MCF-7
cell line has significant anticancer activity.

Keywords: pulsed laser ablation in liquid, metallic oxide nano-particles, SEM anticancer,
antibacterial activity.
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1. Introduction

Copper oxide (CuO), a P-type semiconductor with a band gap of 1.21-1.51 eV is
regarded as one of the preferable oxides. Metal oxides are the most versatile class of
materials, having properties that cover every facet of chemistry and physics [1]. Copper
oxide semiconductors exhibit great optical absorption, is non-toxic, and affordable to
manufacture. Furthermore, breakthroughs in nanoscience and nanotechnology have
created new opportunities to investigate the bactericidal effects of innovative
nanomaterials containing metals known for their apparent bioactivities, such as Cu and Ni.
[2-6]. The biological effectiveness of metal-based nano-antimicrobials has been
demonstrated to be significantly longer or higher than the (standard) bio-activity of the
actual bulk metal, which was thought to be the result of several factors, including non-
traditional properties related to the presence of surface stabilizers, size-dependent
properties of nano-metals, and the high surface-to-volume ratio. Capping chemicals have
consistently been found to modify nanoparticle ionic release and, as a result, anti-biofilm
properties. The need for clean living conditions has created new obstacles in producing
efficient and cost-effective antimicrobial materials that must be completely safe for people
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and ecologically friendly. This presently boosts the influence of "smart" nano-
antimicrobial [7]. Nickel oxide has a semitransparent and stable structure, a high direct
band gap, and p-type semiconducting activity with weak absorption bands [8-9]. NiO thin
films are appealing materials that have the potential to be employed as functional sensor
layers for chemical sensors, antiferromagnetic layers, and active electrodes in
electrochromic devices, and electrochromic devices [10-12]. Sputtering, pulsed laser
deposition, thermal evaporation, spray pyrolysis, electron beam evaporation, dip coating,
spin coating, and electro-deposition are all physical and chemical deposition methods that
may be utilized to make NiO thin films [12-15]. The project's purpose is to use laser
ablation to create CuO and NiO nanoparticles for medical applications such as (cancer).

2. Experimental Works

Nickel oxide and copper oxide were generated by laser ablation of 99.99% pure nickel
powder pellets in distilled water (provided by Poch Company) at room temperature.
Grinding the target materials (Ni and Cu) and then crushing and pulverizing them in a
piston to form a circular disk produces the target materials (Ni and Cu). The water used in
the experlment is distilled water (DW), which has the chemical formula H,O and a density
of 1 g/em®, and it has the benefit of being a good solvent for most organic colors as well as
a neutral solvent Where were prepared glass bases with dimensions (2.5x2.5) cm and
were cleaned with distilled water and then dried with a special blotting paper, and then
cleaned with high purity ethyl alcohol (99,99) for (15) minutes, washed with a special
blotting paper, and cleaned with distilled water after it cleans the floors to be ready, as
shown in figure 1. The colloidal solution made by the (PLAL) technique is then deposited
on the glass bases by distilling the colloidal solution over those glass bases using an
electric heater set to (60)°C, so the liquid evaporates after NPS is coated on the glass
bases, as illustrated in figure 2. Figure 1 depicts a schematic representation of laser
ablation in a liquid environment. Fourier transformation infrared spectroscopy, JEOL
(JSM-5600) scanning electron microscopy, Philips CM10 PW 6020 transmission electron
microscopy, Angstrom AA 3000 atomic force microscopy, and Cary 100 Conc plus UV-
Vis's spectrophotometer were used to investigate the structural, morphological, and optical
properties of NiO, CuO, and NPs. Colloidal NiO and CuO nanoparticles were deposited
on a glass substrate by drop casting. Cu: Ni material was produced and dried for 30
minutes at 400 degrees Celsius before being milled into a powder.

3. Results and Discussion
Figure 3 depicts an (FE-SEM) image of a Cu: Ni nanoparticle created by distillation and
placed on a glass substrate, revealing a Cu: Ni particle morphology with a spherical form.
It also boasts a large number of corporations. Indicates the size of the nano-particles is
between (53.91) nm.
FTIR spectroscopy is a particularly useful tool for investigating the vibrational properties
of synthetic materials. Thin films' band positions and absorption peaks are influenced not
only by their chemical composition and structure but also by their form. The FTIR
spectrum of a Cu:Ni thin sheet is shown in Figure 4. The Cu:Ni stretching vibrations are
responsible for the 578 (1/cm) absorption band. Weak peaks at 1631 cm™ are attributed to
symmetric and asymmetric C=C bond beats, respectively, as well as O-H at 3317 (1/cm).
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Figure (1): (a)fresh colloidal NiO NPs induce by Laser ablation in liquid and the ballet (b)
fresh colloidal CuO NPs induce by Laser ablation in liquid and the ballet .
(c) fresh colloidal CuNi NPs induce by Laser ablation in liquid and the ballet.
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FTIR spectrum of nano-scale Cu:Ni particles: Figure4

A transmission electron microscope (TEM) picture of a (Cu:Ni) nanoparticle solution
generated by laser ablation is shown in Figure 5. The TEM picture shows that the
development of NPs (Cu:Ni) with a diameter of 75 nm reveals the quantitative size of
nano-particles, which portray the form of rod particles. The size of the nano-particles
formed during the laser ablation process is determined by the solvent and the quantity of
laser energy employed.

=
Figure 5: TEM image of the Cu:Ni nanostructure.

It is possible to study the absorption spectra of copper-nickel nano-particles (Cu:Ni)
produced by laser ablation. It was discovered that at a wavelength of 200 nm, absorption
reduces. Figure 6 shows how its absorption diminishes with increasing wavelengths in the
visible and infrared regions, where it is around (3.5%).
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Figure 6: shows the optical absorbance spectrum of (Cu:Ni) nanoparticles.

Figure 7 displays the biological activity of four distinct types of positive and negative
bacteria in distilled water when exposed to laser-produced copper nickel nano-particles.
(Klebsiella spp., Staphylococcus aureus, Staphylococcus epidermidis, E. coli) Table 1
contains information on the biological impact, also known as inhibition with strong
effects. [17].

—

lF'igure 7: the adsorption of Cu:Ni nano-particles by bacteria

According to Table 1, the amount of sorption was the same for these four species of
bacteria.

Tahle 1. The mhdhition zone of Copper nickel Mano-particles by hacteria

Bacterial Inhibition zone {mm)
S.aureus i)
5. epidermidis 25
E. coli 23
Klebsiella spp 24

Particles penetrate the bacterial cell wall and occupy specific locations in the DNA helical
structure, thereby stopping metabolic processes and scattering enzymes, or the attraction
of nanomaterial ions at high concentrations to the bacterial cell wall, thereby limiting
oxidation and reduction and stopping respiratory processes, may initiate the inhibition
process. To assess the quantity of absorbance and its interaction with this specific type of
fungus, a nano-nickel oxide substance created by laser ablation of liquid was introduced to
the fungi. It can absorb up to 22 mm of water.
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Figure 8: shows the amount of Cu:Ni nano-particles absorbed by fungi.

The topography of the surface was examined using an atomic force microscope. In Figure
10, a three-dimensional image of Cu:Ni nano-particles revealed a population of
homogeneous particles with a stable surface. Cu:Ni nanoparticles with an average
diameter of (426) nm are used in the liquid laser ablation procedure. The topography of
the surface, such as the mean value of roughness and the root mean square.

Table (2) The average roughness, average diameter, and root mean square of the Cu:Ni
Nanoparticle films

Sample Average. diametes Surface Root Mean
{nm) Roughness(nm) Square{nm)
CuiMi 426 -3 50,42

Fliavies oF woneiem

Figured: AFI 30 surface topography and average grain size range distribution of Culdi Mp
filrms.

Anticancer Activity

The antitumor activity of the manufactured nanoparticle is investigated using an MTT
assay against breast cancer MCF7 cell lines throughout a dilation range of 0.5 to 2.5.
Figure 11 demonstrates the relationship between the MTT assay and the relative cell
viability of the cancer MCF-7 cell line.

According to the results of the chart, the colloidal nanoparticle has better anticancer
activity at bigger dilations, i.e., at 0.5 dosages, and the anticancer activity declines as the
dilations fall from 0.5 to 2.5. The breast cancer (MCF 7) cell viability%, i.e., the number
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of live cancer cells, increases from 20% to 50%, indicating an inverse association between
nanoparticle dilations and the number of living breast cancer cells. Furthermore, earlier
research has demonstrated the dose-dependent anticancer efficacy of many kinds of nano-
particles.
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Figure (10): MTT assay chart gives the relative cell viability of breast cancer vs log
concentration.

Conclusions

In this study, copper oxide and nickel oxide nanoparticles were investigated using the laser
ablation technique. NiO and CuO nanoparticles in water were created by laser ablation and
then examined using SEM, TEM, UV-vis absorption, AFM, and FTIR. SEM, TEM, UV-
vis absorption, and AFM, FTIR was used to analyze NiO and CuO nanoparticles
generated in water using the laser ablation approach. For most metal oxides, it is possible
to create nano-particles in large quantities and of high economic quality. Furthermore, a
new study indicates that laser ablation of nickel and copper metal in water can generate
nickel oxide and copper oxide nano-particles extremely quickly.

The relationship between nickel and oxygen, copper and oxygen, is proven by FTIR
spectra at (600-700) cm-1. may be observed in the UV-Vis absorption spectrum. The
findings show that NiO and CuO nano-particles have a synergistic impact on bacteria's
cell membranes and that Ni and Cu nano-particles may efficiently boost bacterial
penetration and absorption, making them a good platform for biological applications. The
findings revealed that copper-nickel nano-particles had a greater impact on (Bacterial and
fungi).
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Abstract

Ear recognition is employed to protect the privacy and prevent unauthorized persons
from entering the system. To distinguish people, many of the distinctive biometric features
that characterize each person are relied on, so the biometric features are searched through
which people can be distinguished with a high degree of accuracy. The aim of the study
distinguishes people based on distinctive features in the ear using different computer
algorithms. This paper presents a review of a number of the literature and a comparison of
some different algorithms related to ear recognition.
Keywords: Personal identification, Biometric, Pattern recognition, Ear recognition.
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1. Introduction

Personal identification systems based on biometrics have witnessed a surge in popularity,
owing to growing concerns about privacy and security in diverse applications. The human
ear has been discovered to have enough discriminating qualities to allow it to be used as a
robust biometric measure, even though the application of any biometric trait is problem
dependent. Although locating an ear in a facial image is a difficult task, several existing
techniques have shown promising results. The human ear has sparked a lot of attention in
the biometric field in recent years because it has several advantages that are comparable to
other biometrics like face, fingerprint, or gait. [1]

1.1 Biometric

Biometrics is a method that deals with identifying and wverifying people built on
physiological and behavioral characteristics. These characteristics or identifiers are
singular and can be used for distinguishing one person from another [2].
As shown in Figure (2), biometric techniques can be categorized into two groups based on
the attributes that are used: [3] Physiological Characteristics-Based Biometric Techniques:
They cover all biometrics approaches that rely on simple computations on a specific
portion of a person's body, such as the iris, face, or fingerprint. The most well-known and
popular types are ear, hand, and DNA. These kinds are more trustworthy than those that
are built on behavior.
Biometric Techniques Based on Behavioral Characteristics includes the following: This
sort of approach extracts attributes based on a person's behavior or action; the most popular
and successful types are voice, keystroke, and signature. [3]
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1.2 Pattern recognition

Pattern recognition is the process of identifying patterns using machine learning
techniques. It categorizes data using statistical data or knowledge derived from patterns
and their representation. The computerized detection and analysis of patterns in signals are
known as pattern recognition. It generally refers to the analysis, description, identification,
and classification of objects or other relevant regularities in image processing [4, 5].

Figure 1: Biometric Technologies [3]

1.3 Ear recognition

Human ear identification is a relatively recent biometric technology that competes with
other powerful biometric modalities such as fingerprint, face, and iris recognition. The ear
is tiny, has uniform color dispersion, and does not require much user participation [6].

The biometric community is particularly interested in automatic identification detection
of ear pictures. Automated personal identification using ear shape is becoming more
accepted, mainly due to the ear pattern's ability to provide rich and consistent information
that able is employed to distinguish and identify people. Ear images can be taken from a
distance and invisibly, so it is catchy for security and surveillance applications, also in
other related application areas. The human ear is unaffected by facial expressions and does
not require near touching like fingerprints, unlike other biometric modalities. However, at
the illumination, position, and partial occlusion are changed, the recognition performance
drops dramatically, see figure (2) [7, 8].

Another prominent biometric is ear recognition, which is well alternative to other
biometrics. Ear recognition algorithms use different sections of ear images to detect
attributes and compare them to other ear images. Ear images able be caught passively, and
the ear's stability allows for a more consistent biometric recognition method [9].

In general, registration and recognition are two base components in the permission
identification system for people, where each step of them passes through three stages:
firstly, is a pre-processing stage to improve the characteristics of the image for each
person, followed by the second stage, which is to extract the region of interest ROI from
each image, and finally, extraction the features that will be stored in the database. [10]
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This paper reviews various methods to recognize the human ear with different algorithms.
The remaining of the paper is set as follows section Il provides a survey of literature on-ear
recognition by using different algorithms. Section 111 compares different algorithms for ear
recognition. Lastly, section IV gives the conclusion.

Samples
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Figure 2: Human Ear recognition approach

2. Literatures Survey

Sinha et al. (2010), [1] the paper presented a system for person identification based on
ear pictures. For ear image feature extraction, (PCA) was employed, and (MFFNN) for
classification. The UND ear picture database, which has 85 images, was put to the test to
see how reliable and accurate it was. When applied to the ear image field, which lacks
many attributes that a facial image possesses, it obtained higher discrimination accuracy
with the less computational effort (e.g. eyes, nose, mouth, etc.). However, he did not
address the accuracy explicitly.

Wang et al. (2010), [2] employed the BP algorithm to classify identification. They
chose three layers of the BP artificial neural network and 40 neurons in the middle. For
ear, image distinguishes they utilized their own database 60, and they got a good trial result
with a recognition rate of 91.8% when check six vectors were on a 4/5 scale. However,
when seven vectors were input into the neural network, the results reached only a 66.7%
recognition rate.

Tariq et al. (2011), [3] have proposed a new approach for an automated system for
human ear identification. The method consists of three stages. In the first stage,
preprocessing of the ear image is done for its contrast enhancement and size normalization.
In the second stage, features are extracted through Haar wavelets followed by ear
identification using fast normalized cross-correlation (Fast NCC) in the third stage. The
proposed method is applied to the USTB ear image database and IIT Delhi ear image
database. The proposed system achieves an average accuracy of 97.2% and 95.2% on these
databases respectively. Results showed that the recognition rate on the USTB database is
good. However, unrecognized one image from 60 images in USTB DB1, three Images
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from 77 in USTB DB2, and not recognized six images from125 images in IIT Ear
Database.

Asmaa et al. (2015), [4] developed a recognition technique based on the SIFT
algorithm for identifying people until their ear images. The identification system is divided
into 4 phases: pre-processing, detection of the ear image using edge detection, extraction of
features from the ear picture, and classification using a minimum distance classifier.
However, there are several obstacles to using the ear to identify persons, such as hair on
the ear that obscures a great portion of them, Muslim women's headscarves that cover their
hair and hence cover their ears, and the amount of illumination. They used three ear
pictures for 125 persons from the IIT database. As a result, they achieved a rate of
recognition is 95.2%. When they used the AMI database, which included Seven ear images
for the 100 persons, they achieved an accuracy is 100%.

Khobragade et al. (2016), [5] the ear recognition system encountered problems due to
improper image capture Blurred images do not give good results. Noise generated due to
hair occlusion and improper lighting is also a problem. They proposed a simple and less
time-consuming method for 20 ear feature extraction. As a result, they used MATLAB as a
processing tool. They did image preprocessing to remove unwanted information of ear
images, also performed steps like image segmentation and feature extraction to get the
desired shape of the ear for ear recognition system purposes. They have applied the feature
extraction process to 40 people. The method gives the best results for the ear images which
are appropriate, properly captured, and has proper light. While The method gives poor
results for the ear images which are not captured properly or have high light intensity. So,
the method of feature extraction is failed to get output from pose variation, blurred and
high light intensity images.

Rao et al. (2019), [6] proposed a methodology for ear localization and recognition
which reduces the pipeline for a biometric recognition system. The proposed framework
uses HOG with SVM for ear localization and CNN for ear recognition. HOG descriptors
depend on image gradient orientations which describe the shape of an object. But it poses
challenges such as illumination, contrast, rotation, scale, and pose variation. The problem
of ear recognition is very similar to that of face recognition. It faces the problem of bad
illumination, poses variation, and occlusion. Recognition models are generally unable to
overcome problems such as local deformation, rotation, or translation. The (USTB)
provides three databases for public use. The USTB III ear dataset contains side profile
images of the face. The database contains images from 79 subjects, each image having a
resolution of 768x576. Each subject has approximately 10 uncropped images (a total of
785 images). The work demonstrates 97.9% average recognition accuracy using CNN
without any image preprocessing. The proposed method achieves the highest recognition
rate of 97.9% on the USTB 11 dataset.

Alemran and Rahmatullah, (2019), [7] the study aimed to construct a passive
identification system for hybrid ear biometric from a digital image database. The database
was gathered from two classes of identifiers (right-left ear of the same individual). The
difficulty of occlusion, variations in illumination, and real-time application in getting
information from an integrated database system with improved accuracy are all challenges
and concerns faced in the domain of personal identification employing ear detection and
recognition. They used the USTB and IIT Delhi databases because they contain suitable
images for testing. However, they did not mention accuracy as a percentage.

Sarangi et al. (2019), [8] suggested integrating two of the most used local feature
descriptors to represent ear images, such as Gradient Directed Hierarchical Graph (PHOG)
and Local Orientation Patterns (LDP). LDP effectively encodes local tissue information,
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while PHOG reflects spatial shape information. They employed principal component
analysis (PCA) to minimize dimensionality before normalization and fusion because
feature sets had a lot of them. So, to create a single feature vector, two sets of
heterogeneous conventional features are amalgamated. Lastly, they extracted nonlinear
discriminant features using the Kernel Discriminant Analysis (KDA) approach for efficient
identification using the nearest classifier (NN). Experiments with three standard datasets
from IIT Delhi (I and II) and UND-E have achieved remarkable discrimination
performance comparison with other methods. However, there isn't evident accuracy.

Priyadharshini et al. (2020), [9] devised a straightforward deep CNN architecture for
detecting persons from ear pictures. Traditional computer vision systems rely on hand-
crafted features, but CNNs immediately learn the features from the input image, resulting
in improved performance. Hair, fabric, or jewelry can, nevertheless, obstruct vision. For
ear recognition, they presented a six-layer deep CNN architecture. The simple DL
architecture is built with the memory requirements of end applications in mind. They used
a database IIT Delhi consisting of two groups, the first group 11TD-I contain 125 different
subjects, the second group IITD-II includes 100 various objects. All objects in the database
are between 14 and 58 years old. They also used a database AMI that contains 700 images
from 100 people between the ages of 19 and 65 years all images are 492x702 pixels in
size. On the 1ITD-II ear dataset and the AMI ear dataset, the Deep CNN's potential
performance is examined. They achieved a recognition rate of 97.36% for the IITD-II
dataset under a controlled environment for the tanh activation function, but they observed
that the sigmoid activation function suffers from overfitting, and 96.99% for the AMI
dataset in uncontrolled environment.

Ganapathi et al. (2020), [10] proposed a new and effective system to describe and reveal
the key points using geometric statistics to match and represent the same three-dimensional
subjects. Identifying three-dimensional biometrics based on the ear can prove its
effectiveness. However, the applications of biometrics, when they used to compare the
same subjects such as the ear or face, fail. Experiments were carried out on the public
database of the University of Notre Dame Collection-J2 (UND-J2). It contains 1,779
samples from 404 people. Experiments using the University of Notre Dame public
database Collection J2 (UND-J2) yielded rank-1 and rank-2 recognition rates of 98.60
percent and 100 percent, respectively, with a 1.50 percent error rate. Because of the
following factors, it is a reliable and general technique. 1) Conducted on a genuinely large
model size from the UND-J2 database, which includes images of the ear with changes in
position and scale, as well as images affected by occlusion. 2) They randomly selected the
gallery image of the subject from the database, during the experiments, instead of selecting
a good image of the subject.

Nikose et al. (2020), [11] applied a deep learning-based convolutional neural network
(CNN) model to the USTB database. They used a Gaussian filter and Canny's edge
detector to manipulate the image to increase the recognition rate. However, to obtain the
information, they ran into hair, cloth, or earring clogged issues. USTB database is
component of three groups: - USTB Databasel (60 subjects), USTB Database2 (77
subjects), and USTB Database3 (79 subjects). The results showed that the USTB database
I and database II achieved an accuracy of 93.345% and 91.281%, respectively, because the
accuracy was low in the second database due to the loss of important information such as
the scar in the ear, the use of a sharp-edged detector. One of the reasons is the depletion of
memory due to reducing the size of the image. At the ear images are taken in different
directions, the algorithm used is unable to map the pictures from USTB Database2 to
training and test images, which results in low accuracy. However, there was no distortion

-33-




ka9 i . iig_myml nfll adad

Hcoademic J. for Engineering and Science
2022 ddud ¥ 098 4 sl 4 alaalf

ISSN: 2708-7956, vol. 4, No. 4, 2022

|

in the orientation of the different images in databasel and database3. Which led to a
relationship between training and testing images and thus have better accuracy.

The researcher (Chowdhury) et al. (2020), [12] devised a method based on a tunable
filter bank. To determine the camera source for ear biometric images. To verify, they used
the devised method in two sets of ear databases. The initial experiment used three
databases: the I1TD-I, AMI, and WPUT ear databases, each of which contained a distinct
camera type. To identify the image source, they used a random forest classifier with an
accuracy of 99.25 percent in this scenario. The accuracy of camera source identification
was significantly decreased in the second experiment using four datasets IITD-I, AMI,
WPUT, and AWE ear. The addition of the AWE ear database was the main reason for the
decreased inaccuracy in the second experiment. Each database, except for AWE, utilizes
the same camera model to get ear photographs. However, images in the AWE database are
get from the web. AWE, for instance, employs a different camera model to obtain images.
As a result, it's feasible that some AWE camera types are comparable to those in three
other databases. As a result, photos from a different database were utilizing incorrectly
same camera source.

3. Comparative Analysis of Algorithms
Table (1) show comparison between ear algorithms.
Table 1: Comparison between above algorithms

Ref Year Algorithm Database Accuracy %
1 2010 PCA and MFENN UND -
2 2010 BP algorithm their own database 91.8
3 2011 Fast NCC USTB 97.2
IIT Delhi 95.2
4 2015 SIFT algorithm IIT Delhi 95.2
AMI 100
5 2016 MATLAB their own database -
6 2019 CNN USTB 11 97.9
8 2020 deep CNN 1ITD-II 97.36
AMI 96.99
10 2020 geometric statistics UND-J2 Rank-1, 98.60
Rank-2, 100
11 2020 CNN USTB 1 93.345
USTB 11 91.281
12 2020 tunable filter bank IITD-1, AMI, and 99.25
WPUT

4. Conclusion

This document covers a variety of ear algorithm that use to recognize people within the
period (2010-2020), this paper has presented different strategies in ear recognition some of
them extracts features, and others focus on ear shapes and their own geometric by using
different algorithms artificial intelligence. It has been demonstrated that ear biometrics can
be used for identification and that they are a good biometric that is similar to face
biometrics.
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Abstract:

The colloidal solutions of M1 and M2 nanoparticles were prepared through the
biosynthesis method using a Hibiscus sabdariffa L plant extract. Through optical
measurements in the range of UV and visible rays, we observe an increase in the energy
gap of M1 (2.8 eV and 4 eV) and M2 (3 eV and 4 eV), which indicate the increase in the
concentration of nanoparticles and the quantum size effect. X-ray diffraction (XRD)
pattern presented that the structure of the Lithium oxide films is polycrystalline and
formation with preferential orientation of M1 NPs in Li,O (100) direction, M2 NPs in Li,O
(200) direction, with an average crystallite size of nanoparticles were 42.22 and 17.15, nm,
respectively. Morphological properties were observed by Field Emission Scanning
Electron Microscopy (FESEM) images for particle size and shape of Lithium oxide
nanoparticles. These images obtained give us a piece of important information about the
nanostructure for these thin films. The particle sizes of M1 NP are (39.27 nm) and M2 NPs
is (262.28 nm with the shape of these nanoparticles had semispherical a cluster, and woven
fibers and mud like particles, respectively shown by FESEM images. according to this
study. As a result, biosynthesized LiO nanoparticles could be promising candidates for
biomedical applications in the future.

Keywords: lithium oxide, XRD, SEM, TEM, antifungi.
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1. Introduction

Nanotechnology field has become one of modern physics and chemistry. Depending on
certain features including size, distribution, and shape, nanoparticles (NPs) exhibit new or
improved properties. Nanotechnology has advanced significantly in recent years.
Numerous methods have been established to synthesis nanoparticles with specific shape
and size requirements. The number of new nanoparticle and nanomaterial applications is
rapidly increasing [1]. Nanotechnology is the study of materials on the nanoscale (1-100
nm) for various fields of study [2, 3]. Materials having nano-scale structures that display
considerably innovative and enhanced physical, chemical, and biological properties,
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phenomena, and usefulness are the focus of this field. Nanoparticles, on the other hand, are
so much smaller that their surface areas far exceed those of their macro counterparts. The
size, shape, composition, crystallinity, and surface morphology of metal nanoparticles are
the primary factors that are responsible for determining their intrinsic qualities.
Nanoparticles, because of their small size, have different properties than the bulk of a
similar material [4, 5]. These differences have made it possible for countless new biosensor
and bio nanotechnology advances. In the field of medical, nanotechnology is utilized for
the diagnosis of diseases and disorders, the delivery of therapeutic medications, and the
development of innovative remedies. This is a particularly powerful technology with
incredible potential for designing and developing a wide range of novel products, which
may have medical applications in detection of disease, treatment, and prevention [6].

2. Materials and Instruments
2.1 Instruments
Several instruments have been used in this analysis, as shown in Table (1).

Table (1): The instrument used in the experiment.

Instrument Manufacturer
Beaker 250ml China
Test tubes 5-10 ml China
Petri dish China
Four filter paper (grad 1:11 pm) China
Glass Slides China
Syringe 5ml or Microliter China
Hot plate and Stirrer Gallen Kamp, England

2. 2 Materials Chemicals
The materials which used to prepare lithium oxide nanoparticles are shown in Table (2).

Table (2) The chemicals used in the experiment.

Chemicals Origin
Distilled water Irag
96% Ethanol absolute Iraq
Hibiscus sabdariffa L Africa
Lithium BDH Chemicals Ltd Pool England
Lithium nitrate BDH Chemicals Ltd Pool England
Lithium chloride BDH Chemicals Ltd Pool England

2.3 Preparation of Plant Extract

Hibiscus sabdariffa L plant was utilized in the synthesis; it was purchased in an Iraqi
market and then identified at the Seed bank of the Iraqi Health Ministry. 2 grams of
powder of the dried HS plant are put on (Hot Plate and Magnetic Stirrer) with 100ml of
distilled water at 60°C for an hour and cooled at room temperature. Then, Filter paper was
used to purify the solution by removing particles.

3. Biosynthesis of Lithium Oxide nanoparticles by different methods

3.1 Method 1 (M1 NPs): LiCl NPs synthesized by Lithium chloride

1M molar of Lithium chloride (LiCl with Molar mass= 84.78 g/mol) dissolved in 100 ml of
distilled water and mixed in hot plate. The device (Hot Plate and Magnetic Stirrer) is set to
60°C, and the mixture is left there for an hour. Then, heat the aqueous solution at 160°C
for an hour while adding 100 ml of the plant extract solution. The solution becomes a
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bright blood crimson after being left alone for a while. The steady shift in hue is evidence
of the creation of M1 nanoparticles

3.2 Method 2 (M2 NPs): Li NPs synthesized by Lithium

1M molar of lithium (Li) with Molar mass= 6.941 g/ mol) dissolved in 100 ml of distilled
water and mixed in hot plate. (Hot Plate and Magnetic Stirrer) is set to 60 °C and the
mixture is left there for one hour. Then, heat the aqueous solution at 160°C for an hour
while adding 100 ml of the plant extract solution. The solution gets red as time passes. The
steady development of a new hue is indicative of the production of M2 nanoparticles.

4. Results and dissection

4.1 X-ray Diffraction (XRD) Analysis

The structural features of thin films can be investigated by the use of x-ray diffraction.
Drop-casting the nanoparticle solution applied on a glass substrate heated to 70°C yields a
thin layer with uniformly dispersed nanoparticles, which is used to construct the Lithium
oxide nanostructure. Crystalline phase and crystal structure of biosynthesized films using
Hibiscus sabdariffa L plant extract were analyzed using X-ray diffraction. The XRD
spectra in Figure (1) show the polycrystalline structure, Hexagonal, and Cubic phases
formed after the synthesis of M1 and M2 NS with LiCl and Li, respectively, in a solution
containing Hibiscus sabdariffa L plant extract. The Bragg peak observed at 26=22.45°
associated with (002) of cubic phase Li202 (JCPDS card n0-05-0640), and other peak at
26 values of 30.85° associated with the (100) of cubic phase Li,O, and other sharp peaks
such as 20=34.277° and 35.6° associated with the (100) the cubic phase planes for
Li,O,(JCPDS card-39-1221), and the sharp peak at {26 = 41.2° Li,O (101). peak at 26 =
48.194° Li,O, (004), other peak located at 20 = 49.3° of Li20 (110), and peak at 20 =
58.3° of Li,O, (104), and peak at 260 value of 60.65° of Li,O (021), and the last peak at 20
value of 69.85° of Li,0,(200)}, of hexagonal phase plans (JCPDS-005-0674), In the
present analysis as seen in figure (1:a).

For M2, the Bragg peak at 26=22.2° is associated with the (001) plane of the cubic phase
of the Li (JCPDS-05-0640), while another peaks at 26=32.55° are associated with the (220)
the cubic phase plane of the Li (JCPDS-39-1221), and another peak at 26=40.6° is
associated with the (200) plane of the cubic phase of the Li,O (JCPDS-05-0640) (JCPDS-
005-0674) as seen in figure (1:b).

Li202(100)
5000

8
8

Li20(10

£

Li202(101)

Intensity (a.u)
¥
8

8
8

L20d01 Li202(104)
s | Li202(200)
000 Li202(002) u Li2o@21) [
e AWV "
o
10 20 30 40 50 &0 70 20

Figure (1:a) :XRD pattern of M1 (LiCl) nanostructure, which deposited on a glass.
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Figure (1:b) XRD pattern of M1 (Li) nanostructure, which deposited on a glass.

Miller indices (hkl) computed for each peak in LiCl and Li nanostructures using Bragg's
equation (1.9) agree with the orientation of the JCPDS standard card of planes. Sharpening
of XRD peaks in Table (4.2) demonstrates an increase in the crystalline quality of the
particles in M1 and M2 NS. It demonstrates that experimental and reference data for inter-
planar distance are in accord with one another. According to the X-ray spectrum and
international standards, pure lithium particles and mono and dioxides in one compound are
produced using the green synthesis method and the drop-casting method at temperatures
not exceeding 70 ° C; in addition, the plant extract serves as oxygen reduction from the
salts of the substance, and the absence of any organic compounds refers to the plant.
According to the Figure, lithium nitrate is a better candidate for producing lithium oxides
than either pure lithium or lithium chlorides, but it still has to be calcined at high
temperatures to stabilize the material. By using Debye-formula Scherrer's (7, 8), we were
able to determine that the typical crystalline size is around 49.69 nm. Dislocation density
() and microstrain (n) were also determined using reference (9-10).

Table (3) Structural parameters of M1 and M2 nanostructure.

Sample 2 Theta FWHM D strain )

(deg) (deg) (nm) 10" line/m? 10%

M1 23.20 0.246 32.79 10.56 9.290
28.52 0.295 27.62 12.54 13.10
30.15 0.196 4158 8.331 5.78
31.73 0.393 20.87 16.59 22.94
33.12 0.442 18.62 18.60 28.83
35.24 0.147 56.18 6.1666 3.167
40.69 0.344 24.48 14.15 16.68
47.62 0.344 25.09 13.80 15.87
50.40 0.393 22.20 15.60 20.27
53.590 0.492 18.01 19.23 30.82
58.98 0.196 46.18 7.501 4.687
59.73 0.295 30.90 11.21 10.46

M2 62.69 0.196 47.08 7.358 4510
69.21 0.688 13.96 2481 51.27
2151 0.196 40.86 8.478 5.987
32.07 0.393 20.89 16.58 22.90
43.81 0.590 14.43 24.00 47.99
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4.2 Field Emission-Scanning Electron Microscopy (FESEM)

FESEM, utilized in order for investigate a morphological characteristics of nanoparticles
(at 1.00kx and 60.00kx magnifications). Figure (2a and b) displays (FESEM) images of
bio-synthesized M1 and M2 thin films that were formed on a glass substrate by the use of a
drop-casting process. The 39.27 nm M1 nanostructure and the 262.28 nm M2
nanostructure, Not only are M1 NPs semi-spherical, but M2 NPs are clustered, Because of
the organic particles left behind from the plant extract, the size of the nanoparticles is
significantly different from the particles generated with pure lithium.

‘ Hecadomie J. for Engineering and Science ekl 19 Gt heaield ...ii.__Ln.._:nlﬁ!ll alall ”

(@ MINC

Figure (2): FESEM of (a) M1 and (b) M2 film deposited on a glass (scale bar = 10 um, 200nm).

4.3 Transmission electron microscope (TEM)

The TEM images of lithium oxide nanocomposite caused by bio-synthesized techniques
utilizing various salts of lithium solvents in distill water are exhibited in the figures (3).
The micrographs demonstrate the development of well-defined spherical nanoparticles,
and the TEM images demonstrate that the diameters of the nanoparticles vary depending
on the preparation technique (M1 and M2), although all of them are less than 20 nm in
size.

el [AB Al ‘RASTAKIAB

Figure (3) TEM images of (a) M1 and (b) M2

5. Antifungal activity of Mland M2 NPs

Through the use of the agar well diffusion technique, the antifungal properties of the
biosynthesized M1, M2, and M3 nanoparticles were investigated. This technique was used
to combat a variety of pathogenic fungus, such as Candida albicans and Aspergillus
species, among others. Antifungal activity was determined by testing various molar
concentrations of produced M1, M2, and M3 NPs, including 0%, 25%, 50%, and 75% M.
The findings demonstrated that the materials exhibited antifungal activity that was
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proportional to the concentration of the nanoparticles used, At a 50% and 75%
concentration of the nanoparticles, the greatest zone of inhibition (ZOI) plate images were
found in the progression of the fungus. It's possible that this is because of the differences in
the chemical structure and ingredients that make up the antifungal cell wall. Antifungal
action of Mland M2 nanoparticles may be attributed to the inhibition of enzymes and
toxins employed by fungal pathogens for pathogenesis, as has been shown (Figure 4) and
Table (4). This provides further evidence that the biosynthesized M1and M2 nanoparticles
are capable of functioning as antifungal agents.

(a) C. albicans

Aspergillus spp 2 . (b) C. albicans

Figure (4) Antifungal activity of NPs synthesized from (a) M1 NPs and (b) M2 NPs NPs
against C. Albicans and Aspergillus spp at (0%,25%, 50%, 75% M).

Table (4) Zone of inhibitions (mm) of biosynthesized M1 and, M3 NPs against C. Albicans and
Aspergillus spp at (0%, 25%, 50%, 75% M).
Type of material Aspergillus spp C. albicans
Molar concentrations Molar concentrations
0% | 25% 50% 75% 0% | 25% 50% 75%
(a) M1 NPs (Sample LiCl) 0 0.8 0.8 0.8 0 0.8 0.8 Tmm

(b) M2 NPs (Sample Li) 0 0.8 0.8 40mm 0 0.8 0.8 0.8

5. Conclusions

The results indicated that lithium oxide can be prepared by the method of plant synthesis
using lithium salts represented by lithium chloride or pure lithium, but the properties of the
prepared lithium oxides, whether they are mono, binary or triple, depend on the materials
that enter the preparation, so the effect on the fungi used was different other than the
preparation method and the concentration of those materials.
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Abstract:

This work describes the manufacture of nickel oxide nano-particles (NiO NPs) utilizing
nickel nitrate and extract from pomegranate peels. In an (XRD) examination, a face-
centered cubic phase was observed. By using SEM, the surface morphology was verified.
The existence of Ni-O bonds in NiO NPs was established by (FT-IR) spectra. A band gap
of 3.8 eV was employed to analyze the optical characteristics using UV-Visb spectral data.
The anti-bacterial efficacy of the produced NiO nanomaterial against several gram positive
and gram negative bacterial pathogens and fungi was examined. The produced NiO nano-
particles performed better at inhibiting gram positive pathogens than gram negative
pathogens and at inhibiting fungal growth.

Keywords: NiO, Nano-particles, UV—Vis absorption. Pomegranate peels extract,
Bioapplications.
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1-Introduction

Researchers' interest in nano-materials sparked by their effect of quantum size, which
display special magnetic, optical, electrical, and catalytic capabilities [1, 2]. Food,
agriculture, cosmetics, medication transport, biomedicine, cancer theranostics, biological,
and pharmaceutical applications have all profited from the usage of nano-particles (NPS)
[3-8]. NPs have also played a significant role in the development of several economic
sectors. A p-type semiconductor with a large band gap energy of between 3.6 and 4 eV is
nickel oxide (NiO). The synthesis of NiO NPs has been carried out using a variety of
techniques, including sol-gel chemistry, electro deposition, hydrothermal synthesis,
solvothermal approach, and co-precipitation [9-13]. Physical synthesis demands a lot of
energy, whereas chemical synthesis frequently results in toxic compounds that are bad for
the environment and generate non-biodegradable goods [14, 15]. To address these issues,
scientists have devised a more dependable strategy that is also greener and more
environmentally friendly [16]. Green synthesis using plant extracts is becoming more
popular because they have a high phytochemical profile (alkaloids, flavonoids, and
phenolic) that are thought to be effective stabilizers [17-19]. Plant extract has the potential
to affect the size and form of NPs as well as function as a potent capping and lowering
agent [20, 21]. As a result, scientists have focused on the manufacture of metallic nano-
particles by the use of plants. NiO NPs have been successfully generated employing
pomegranate peel extract as an efficient reducing and stabilizing agent, which is important
given the significance of green nanochemistry. Numerous medical conditions can be
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treated with pomegranate peel, including leucorrhea, gonorrhea, rheumatism, arthritis,
cardiovascular disease, and liver illness. Without the use of any surfactants or organic/
inorganic solvents, the present work is the first to describe biogenic NiO NPs from
pomegranate peel. The XRD, SEM, UV, and FTIR were used to characterize the produced
NiO NPs. Additionally, several biological functions including anti-bacterial and antifungal.

2. Experimental part

Pomegranate peels weighing around 25 g were carefully cleaned and cut into little pieces.
The peels were then submerged in deionized water for a further 30 minutes while the
solution was continuously stirred at 60°C. Whatmann No. 1 filter paper was then used to
filter the extract as shown in Figurel. The resultant extract was utilized to make
pomegranate peel extract, which serves as a reducing and capping agent in the production
of nanomaterial.

Figurel: pomegranate peel extract.

3. Preparation of NiO Nps

Nickel nitrate and the pomegranate peels extract of used as precursors to synthesize (NiO
NPs) by green synthesis method. About 1.8g of Nickel nitrate in 100 ml under constant and
continuous stirring for 1 h at 60 °C. 5 ml of the plant extract added to the aqueous solution
of Nickel nitrate under constant and continuous stirring for 1 h in order to attain
homogenous solution of NiO with concentration 0.1 M as in Figure2. Where the beaker on
the left a nickel nitrate solution and in middle is the beginning of reaction of (NO;),
solution with the extract of pomegranate peels, while the beaker on the right is the final
homogenous solution of NiO nanoparticles.

Figure 2: Ni (NO3), powder and NiO NPs colloidal
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4. Application

The anti-bacterial activity of NiO NPs was assessed using the agar well diffusion technique
on Muller-Hinton agar against two pathogenic bacterial strains (gram positive and gram
negative) in line with the Clinical and Laboratory Standards Institute's. recommendations
[22]. The medium plates were streaked with bacteria 2-3 times, rotating the plate at an
angle of 60° for each streak, to ensure that the inoculums were distributed evenly. Then,
100 ml of each culture was swabbed onto the agar plates using a sterile L-shaped glass rod.
Each petri plate has six millimeter (six mm) wells that were created with a sterile cork-
borer. NiO NPs (1 g/ml for both G+ and G microbes) were added to petri plates with the
bacteria, and they were then incubated for 1 day at 37 °C as in Figure 3.

== Standarized
microorganism ) & 7ot
' compound

( N[N )=
\__/ &/ \// |

Inoculum Spread

Figure 3: The agar disk diffusion method.

Figure 4 show XRD diffraction pattern of NiO that prepared by green synthises method
and deposited on glass substrate by drop casting method (Three drops each equaling 100
ml). XRD pattern used to analyze the structural information and crystallinity. The NiO
nanostructure's X-ray diffraction pattern is seen in Figure 4, there are four distinct Bragg
peaks with maxima at 26 = 37.14, 43.35, 62.89, and 75.49. According to card (JCP2 47-
1049), the detected diffraction peaks that correspond to the (1 1 1), (2 00), (22 0), and (3
1 1) planes are well ascribed to the cubic structure of NiO. [23].

The morphology of NiO Nano-particles created using pomegranate peel extract and
deposited on glass substrate using the drop casting process shown in Figure 5. SEM
pictures show that the created nano-particles have various forms, aggregate as shells, and
take on a relatively spherical appearance. Due to protein aggregation, NPs had average
diameters between 50 and 150 nm, and some of the particles may be several micrometers
in size. Phytochemicals that act as capping agents for the particles are responsible for the
formation of the heterogeneous morphological characteristics [24].

The UV-Vis spectra of NiO-NPs shown in Figure 6. A good method for figuring out the
energy structures and optical characteristics of nano-particles is absorption spectroscopy. It
was believed that the creation of NiO-NPs was likely the source of the strong band at 380
nm. The movement of absorption bands towards short wavelength may be caused by a
decrease in particle size in the blue shift, or UV area, when absorption rates rise [25].
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Figure 4: XRD pattern of NiO nanostructure
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Figure 5: morphology of NiO nanostructure.
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Figure 6. (a) Absorption spectra of INi0) IVPs.
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Tauc equation's results were used to calculate the E, of the NiO NPs [26-28]
Extrapolating the straight portion of the graph between (ahv)® and hv yields (hv) = 0.

chy =og (hv— Eg)™....... (1)

The results of the E, calculation indicate that the band gap energy of NiO NPs is between
3.2 and 3.8 electron volts, as shown in Figure 6b. The spectra of nano-scale semi-
conductors exhibit a blue shift as a result of the quantum confinement effects [26]. An rise
in the band gap value and the blue shift phenomena point to a quantum confinement effect.
This suggests that the band gap value increased as particle size decreased [26-28].
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Fig.6h: displays a graph of (cthv)? vs photon energy (hv).
The absorption peaks and their locations in FT-IR spectra are connected to a material's
chemical composition, crystallinity, and morphology, and the absorption peaks below 1000
cml are regarded to be essential for evaluating whether Ni-O bonds are present in NiO
NPs [29]. According to Figure 7, where the broadness of the absorptlon band reveals the
nanocrystalline structure of the NiO, the vibration range (600-700) cm™ assigned to Ni-O.
The band at 1639 cm™ seen because of water bendlng due to OH. This picture

demonstrates that the broad absorption band at 3340 cm™ is caused by band O-H stretching
vibrations [30, 31].
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Figure 7: FTIR spectra of NiO NPs
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Pomegranate peel extract was used to test the synthetic NiO NPs' anti-bacterial and
antifungal efficacy against gram positive and gram negative bacterial pathogens as well as
fungus growth. The several zones of inhibition are depicted in Figure 8.

Figure 8: Size of the zone of inhibition

The assessed bacterial strains were Staphylococcus aureus (19 mm), Escherichia coli (16
mm), Klebsiella (16 mm), and candida (15 mm). It is clear from the Figure 9 that the NiO
NPs generated by the green method had outstanding anti-bacterial activity against these
bacterial strains. However, compared to gram negative bacterial strains, Staphylococcus
aureus bacteria had more activity. Staphylococcus aureus has just one cytoplasmic
membrane and a thick wall made of several layers of peptidoglycan, which renders it more
susceptible to harm [32]. This difference may be explained by these factors. Particle size
has a substantial impact on anti-bacterial activity, and most studies have indicated that
anti-bacterial activity rises as particle size decreases [33]. Due to their tiny size, green
produced NiO nano-particles have a tendency to electrostatically cling to cell membranes
[34] and trigger an oxidative stress response that damages bacterial cell membranes by
releasing free radicals (ROS).
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Figure 9: inhibition zone values of green synthesized NiO NPs

The amount of ROS produced is influenced by both the electrical makeup of metal - oxides
and the redox potentials of the processes that produce it. The significant anti-bacterial
activity of these nano-particles may be related to their unique chemical composition,
particle size, tendency to release metal ions, and shape these elements result in the
penetration and oxidation of cell components and the generation of secondary products
(ROS), which harm cells. It is unclear exactly how metal oxide nano-particles are
hazardous to bacteria. According to Basak et al., the anti-bacterial activity of the produced
NiO nano-particle may be controlled by the electrostatic interaction between positively
charged nickel ions and negatlvely charged bacterial cell membranes. NiO nano-particles
that release nickel ions (Ni**) through the cell wall damage DNA, proteins, and
mitochondria in addition to interfering with electron transport, which leads to cell death.
NiO NPs diffuse and accumulate inside cell membranes, changing membrane permeability
and causing protein leakage [35, 36].

Conclusion

Pomegranate peel extract has been produced as the fuel for a green-mediated synthesis of

NiO NPs. The production of NiO NPs with a high purity phase and crystallinity was
verified by XRD and FT IR. Our findings show that the green syntheses approach is
effective for creating nano-particles and that it may be regarded as a safe, environmentally
friendly method. Additionally, it offers a large quantity of nano-particles that may be
applied in a variety of environmental and medicinal applications.
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Abstract
Optical fibers radiation dosimetry system and due to a number of advantages are becoming
more important and increasingly widely used industrial and clinical environments, when
they possess over conventional sensors. To monitoring in the high-radiation environments.
The irradiation effects on various optical fibers were determined under different irradiation
conditions. The ratio of the power distribution between the core and clad of fiber selected
to be a sensitive function of the index difference, which depends on the effect of
temperature changes on the transmission of the fiber when cladding is made lossy.
This study is useful for in designing optical fiber radiation Dosimeters to investigate the
influence of doping effect on the fiber sensitivity under radiations source UV- radiation.
Final conclusions Conclusion shows that there is potential for ultrasensitive temperature
sensors using optical fiber technology to be applicable to the measurement of absorbed
dose. The relative sensitivity according to wavelength transmitted light intensity and
(phase\ wavelength) shift for such fiber dosimeter as a function to dose range and
temperature variation. i
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Introduction

Radiation is the emission or transmission of energy in the form of waves or
particles through space or through a material medium [1]. In fact, people are much more
exposed daily to radiation from many other sources, including the atmosphere and the
Earth as well as from applications used in medicine and industry. In 1955, nuclear weapon
tests raised public concerns about the effects of atomic radiation on air, water and food. In
response, the United Nations General Assembly established the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR) to collect and evaluate
information on the levels and effects of radiation exposure. There are two forms of
radiation (ionizing and non-ionizing radiation), non-ionizing radiation, such as radio
waves, visible light or ultra-violet radiation (Ultraviolet radiation except for the very
shortest wavelengths), infrared, microwaves, and sunlight [2]. lonizing radiation
(Indirectly ionizing such as X-ray, y- ray), directly ionizing and may be subdivided into
two families based on their mass: heavy charged particles such as protons or a particles
and light ones such as the B particles, neutrons [2], [3].
(UV) radiation dosimetry Experiment
This experiment represents the second research stage in the field of the use of fiber optic
sensors as (UV) radiation dosimetry.
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Samples Preparation

For the purpose of preparing samples for optical fiber sensors for use in experimental
experiments and practical laboratory measurements, an MMF type optical fiber has been
used commercially and with standard dimensions that represent the ratio between the basic
diameter/ cladding dimensions being (50/125) microns [4]. The sensitization zone was
determined to be within 4 cm in the center of the commercial fibers and after it was
stripped from the plastic wrap using the chemical solutions of acetone, the sensitization
area was then immersed with a dilute solution of HF acid for different periods of time and
after that we wash it several times to ensure the removal of the acid residue as shown in
Figure (1).

Standard MMF

Etched MMF sample 1

Etched MMF sample 2
Figure (1): MMF Samples preparation by etching

The excavated area was immersed in a solution of Ge nanoparticles at a concentration of
5% wt. which is a very important step to obtain a modified sensor and sensor area which
will give it better properties as shown in Figure (2).

Etched MMF sample 1

Modified clade MMF sample 1
Figure (2): MMF Samples preparation by etching and modified clade sample.

The chemical etching process, which controls the required fiber diameters that are
monitored and controlled by connecting the optical fiber input port to the laser source at
the wavelength of 1550 nm and controlling the output of the blasting beam and its energy,
which depends on the amount of losses caused by removing part of the cladding
surrounding the core as shown in Figure (3) for MMF Samples preparation by etching [5].
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Figure (3): Real time monitoring technique for etching control.

(UV) Radiation Dosimetry Experimental Setup

Figure (4) illustrates the experimental set up (schematic diagram) and the measuring
procedures of the radiation responses for the multi-mode optical fibers exposed to pulsed
UV- radiation are explained [6].

Computere Spectrometer Light source

Sensing fiber

[ — |
| S—

Nz Laser ; ;

UV radiation

Figure (4): Schemaﬁc diagram of optical fiber UV- radiation dosimeter.

Figure 5 illustrates the laboratory practical aspect of testing and studying the
properties of the optical fiber ray sensor in ultraviolet ranges, and for you by connecting
one end of the fiber sensor to the Ocean Optics DH-2000 light source that emits light in the
UV-VIS-NIR ranges Where the light is sent as a transmission signal through optical fibers
while the other end of the optical fiber sensor has been interleaved to an Ocean Optics
HR2000 optical spectrum analyzer that operates within the UV-VIS-NIR ranges and
through which the window signal that reflects the sensor’s properties is analyzed. The
recorded and achieved spectral measurements of different diameter fibers included two
phases [7]. The first is to perform measurements of the resulting optical signal for standard
and modified multimeter fibers and the sensors directly without exposing them to any
irradiation, while the second stage is to perform measurements of the resulting optical
signal for the standard and modified multimode fibers multimode to verify the losses
caused by Absorption (RIA) by setting the sensitive portion of the optical fiber (sensor) on
a glass slide [8], and then exposing it to a UV radiation source (1) cm between the sensor
and the radiation source Ultraviolet radiation emitted from a pulsed nitrogen laser source
model N2 (MNL-100) with a wavelength of (337.1) nm, and a factor with a repeat rate of
(60) Hz, with a pulse duration of (2.5) ns, and with energy ranges (0 to 40) ;.
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Figure (5): Experimental set up photograph of optical fiber UV- radiation dosimeter. 1-
source, 2-UV-Probe, 3-N2 laser, 4-Sensor fiber, 5-OSA, 6- computer.

Radiation Sensor

A new and novel radiation sensors had been submitted in this work as far as authors know.
This was achieved through using the commercially available single mode fibers (SMF)
core /cladding diameter 8/125 pm and multimode fibers (MMF) core /cladding diameter
62/125 um were used in this experiment [8]. First, the middle region of fibers were
stripped and cleaned very well by immersing them in acetone solution, after that they were
etched in HF solution of 40% concentration in different times in order to get different
fibers’ diameters (35 min of etching resulted in 60 um diameter and 45 min. of etching
resulted in 50 um diameter).Then the etched fibers were cleaned well by dipping them
several times in distilled water to remove all HF residues [9]. The etched region had been
dipped in 5% wt. of Germanium solution to obtain germanium coated-cladding optical
fiber. The purpose of the dipping process was to get a modified cladding of fiber which
represents the sensing element of the submitted sensor. The optical fiber sensor samples
are the same samples which prepared for both temperature and UV- radiation dosimeter
samples.

Light Measurement Instrument

The Ocean Optics HR2000 spectrometer in the UV-VIS-NIR range used to detect the
spectral resolving part of the output optical signal. This spectrometer was used in testing
by both facilities. The spectrometer plugs into a laptop which runs the Ocean Optics
Spectra Suite spectrometer software. This software enables the user to monitor and record
resultant spectra measurements from the tested optical fiber sensors [10].

(UV) Radiation Dosimetry Experiment Results & Discussions

The results of the measurements will be reviewed for laboratory experiments related to
testing and evaluating the performance of fiber optic radiation sensors within the UV
ranges, which are represented by (337.1 nm) wavelength N,. pulsed laser model (MNL-
100) with (60 Hz) repetition rate, (2.5 ns) pulse duration and from (0 to 40) pj varying
pulse energy in order to investigate the RIA spectra resulted from this approach, as shown
in Figure (5). The different responses of the both single mode and multimode fibre samples
are illustrated in the previous Figures [11]. The absorption spectrum of fibre samples;
sleeve bare, clad tapered, and finally Ge —dipped sensor fibres without irradiation exposure
shown in Figure (6).
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Figure (6): The Absorption spectrum of(left)SMF,(right) MMF fiber samples; sleeve bare,
clad tapered, and Ge —dipped sensor fibers without irradiation exposure.

Eirst case: Figure (6) shows the SMF absorption spectra of a (65 um) diameter of: sleeve
bare, clad tapered, and Ge—dipped fiber sensors.
Figure (6): SMF absorption spectra of a (65 um) sleeve bare, clad tapered, and Ge —dipped

fiber sensors.

Table (1) shows a comparison between the SMF absorption spectra with different

(65 and 60 pm) diameters of: sleeve bare, clad tapered, and Ge —dipped fiber sensors as a

function of UV-irradiation energy.

Table (1): A comparison between the SMF peaks absorption spectra with different (65 and 60
um) diameters of: sleeve bare, clad tapered, and Ge —dipped fiber sensors

SMF diameter 65 60
(um)
Fiber type Sleeve Clad Ge-dipped | Sleeve Clad Ge-dipped
bare tapered sensor bare tapered sensor
Absorption 655.82 | 656.02 656.09 655.82 656.07 656.22
wavelengths (nm) | 581.08 | 581.28 581.35 581.08 581.33 581.48
485,52 | 485.72 485.83 485.52 485.77 485.92

Figure (7) shows the SMF peaks absorption intensities of (65 pm) diameter of:
sleeve bare, clad tapered, and Ge —dipped fiber sensors as a function of UV-irradiation

energy.
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Figure (7): The SMF peaks absorption intensities of (65 um) diameter of: sleeve bare, clad
tapered, and Ge —dipped fiber sensors as a function of UV-irradiation energy.
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Figure (8) shows the SMF absorption spectra of a (60 um) diameter of: sleeve

bare, clad tapered, and Ge-dipped fiber sensors.
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Figure (8): The SMF peaks absorption intensities of (60 um) diameter of
different radiation energy.

While Table (2) shows the SMF peak absorption wavelengths of a (60 pum) diameter of
different radiation energy.

Table (2): The SMF peak absorption wavelengths of a (60 pm) diameter of different radiation

energy.
Peak Reference Intensity | 10(uJ) Intensity | 20(uJ) Intensity | 30(uJd) Intensity | 40(uJd) Intensity
(nm) (counts) (counts) (counts) (counts) (counts)
656.2 3030 2995 2925 2845 2766
580.17 678 643 532 372 292
483.22 536 522 360 280 200

Figure (9) shows the SMF peaks absorption intensities of (60 pm) diameter of of different

radiation energy.
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Figure (9): The SMF peaks absorption intensities of (60 um)
diameter of different radiation energy.
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Second case: The same above measurements sequence done but for MMF sensor with UV
irradiation. Figure (10) shows the MMF absorption spectra of a (65 pum) diameter of:
sleeve bare, clad tapered, and Ge —dipped fiber sensors.
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Figure (10): MMF absorption spectra of a (65 um) of different radiation energy.

While (Table 3) shows the MMF peak absorption wavelengths of a (65 um) diameter of
different radiation energy.

Table (3): The MMF peak absorption wavelengths of a (65 pm)

diameter of different radiation energy.

Peak Reference Intensity | 10(uJ) Intensity | 20(uJ) Intensity | 30(uJ) Intensity | 40(pJ) Intensity

(nm) (counts) (counts) (counts) (counts) (counts)
655.82 4095 4035 3995 3885 3707
579.73 1124 1064 1024 1014 861
495.06 846 854 814 756 597

Figure (11) shows the MMF peaks absorption intensities of (65 pm) diameter of:

sleeve bare, clad tapered, and Ge-dipped fiber sensors as a function of UV-irradiation

energy.
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Figure (11): The MMF peaks absorption intensities of (65 pum)
diameter of different radiation energy.
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Figure (12) shows the MMF absorption spectra of a (60 um) diameter of: sleeve
bare, clad tapered, and Ge —dipped fiber sensors. While (Table 4.4) shows the MMF peak
absorption wavelengths of a (60 um) diameter different radiation energy.
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Figure (12): The MMF peaks absorption intensities of (60 um) diameter of different radiation

energy

Table (4): The MMF peak absorption wavelengths of a (60 um) diameter of different radiation

energy.
Peak Reference 10(pd) 20(pd) 30(d) 40(pJ)
(nm) Intensity Intensity Intensity Intensity Intensity
(counts) (counts) (counts) (counts) (counts)
653.22 4115 4025 3895 3835 3665
577.03 1104 1045 1000 943 790
499.36 875 776 714 586 515

Figure (13) shows the MMF peaks absorption intensities of (60 pm) diameter of

different radiation energy.
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Figure (13): The MMF peaks absorption intensities of (60 pm)
diameter of different radiation energy
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Table (5) shows a comparison between the MMF absorption spectra with different
(65 and 60 pm) diameters of: sleeve bare, clad tapered, and Ge-dipped fiber sensors.

Table (5): A comparison between the MMF peaks absorption spectra with different (65 and 60
um) diameters of: sleeve bare, clad tapered, and Ge —dipped fiber sensors.

MMF diameter
65 60
(1m)
Fiber tvpe Sleeve Clad Ge-dipped | Sleeve Clad Ge-dipped
yP bare tapered sensor bare tapered sensor
Absorption 655.82 579.73 495.06 653.22 577.03 499.36
577.03 581.28 581.35 577.03 581.33 581.48
wavelengths ("M) o535 48572 | 48583 | 48552 | 485.77 485.92

From the above results and as discussions its well noticed that decreasing of
intensity values and shifting towards the long wavelengths recorded by the optical
spectrum analyzer for tapered and Ge —dip fiber sensor as compared with sleeve bare ones,
due to the fact the evanescent signal interaction with surrounding environment, while this
evanescent wave is absorbed by the Ge- dipped on its modified cladding and the existed
absorption defects. In other side, the decreasing and shifting of the peak intensity is more
obvious for the 60 pum fiber than the 65 um fiber, due to the less the diameter of the fiber
cladding the more evanescent field escape outwards and finally the more decreasing of
spectrum intensity. As the UV irradiation energy increases, the light intensity decreases
due to larger attenuation growth in the irradiated Ge dipped fiber sensor at the highest
exposed energy of UV source. The RIA decreases spatially due to the role of Ge dopant in
governing the fiber response to radiation and the nature of defects involved in the
absorptions process.

Conclusions

According to the results obtained in the previous chapters, specifically with regard to
the simulation aspect and laboratory practical results for the evaluation of performance of
samples of radiation sensors based on optical fibers, we would like to confirm the
following conclusions:
In case of (UV) radiation dosimetry Laboratory Experiment, for germanium-coated
cladding fiber at low irradiation energies, modified cladding fibers sensitivity to the
radiation is strongly wavelength dependent. The dopant material (Ge) creating guiding
modes for optical signal passed through the fibre and confining features by controlling
refractive-index profile and enhancing sensing characteristics. Also, the glass provides
very low attenuation, to reduce the levels of absorption and scattering to be close to their
theoretical limits. Such results are very supportive to understand the better performance
depending on the fibre structure, dopant material and irradiation properties.
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Abstract
In this work, the measurement of the bulge dynamical masses (Mgys) for a sample of 40
galaxies are studied by applying the relationships between (o and (R) are the host-galaxy
bulge velocity dispersion and the bulge effective radius respectively.
The Mid-Infrared (MIR) views of (Mgy,) scaling relations are presented based on a two-
dimensional decomposition of Spitzer/IRAC 3.6 micron images. From this, accurate bulge
parameters for 40 spiral galaxies have been derived and presented. Spitzer/IRAC provides
high-quality imaging data for this sample, and the sensitivity of this instrumentation
permits the clear identification of morphological features.
These bulge structural parameters are used to determine several Mg, and galaxy
morphological scaling relations. These include the bulge dynamical mass-spiral arm pitch
angle (Mqy,- P) relationship. In all three cases, strong correlations are found.
Hence, spiral arm pitch angle is a parameter that can be used to determine indirect
measurements of the bulge dynamical mass.
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Introduction:

In 1968, the American physicist John Archibald Wheeler used the term “black hole”
(Hooft 2009). By the 1960s, the concept of black holes had generated great interest among
physicists, astronomers, and the other people as well.

Astronomers observed many types of black holes which can be classified into three groups:
stellar mass black holes, intermediate mass black holes (IMBHS) and supermassive black
holes (SMBHSs) (Gebhardt & Rich 2005). The distinction between normal black holes and
SMBHE is that normal black holes are believed to be the end point of stellar evolution for
the most massive stars. The possible end products of stellar evolution are white dwarfs,
neutron stars (usually observed as pulsars), and black holes. Stars that have masses greater
than around 5 times the mass of the Sun may end up as a black hole (Valeri & Igor 1998).
A SMBH is the largest type of black hole. They are typically found in the centers of
galaxies, with masses in the range ~10° to 10°Mo.

Supermassive black holes (SMBHSs) are common at the center of all or most of galaxies
(Mogorrian et al., 1998; Ferrarese & Merritt, 2000) as observed at high sensitivities and
resolution with the Hubble Space Telescope (HST). In addition, their masses are in the
range of hundreds of thousands to billions of solar masses (Kormendy & Richstone 1995;
Richstone et al. 1998; Kormendy & Gebhardt 2001).
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Over the last decade, studies of galaxies have led to the discovery that there are many
strong or tight correlations locally between the masses of the SMBHs and the global
properties of the spheroid components of their hosts. This suggests an intriguing link
between galaxy formation and SMBH growth (Yuexing 2007). As a result, astrophyS|C|sts
believe that the energy released by growing SMBHSs play important role in shaping the
properties of the structure of their host galaxies (Benson 2010; Fabian 2012).

Measuring the spiral arm pitch angle
Previous studies described logarithmic spiral in polar coordinates (Lin & Shu 1964;
Kennicutt 1981; Elmegreen & Elmegreen 2004; Seigar & James 1998a, b, 2002; Seigar et
al. 2006; Vallée 2002). This is a special kind of spiral curve that describes the arm in disk
galaxies:

r= r e9 tan(o) (1)
where r is radius, 0 is central angle, 1y is initial radius when 0 = 0, and pitch angle is -90 <
® <90.
Because the spiral arm pitch angle has been shown to be independent of the wavelength at
which it is measured, multi-band images were used to determine it for our sample of spiral
galaxies (Seigar et al. 2006a).
Spiral arm pitch angles were measured using a two-dimensional fast Fourier transform
(2DFFT) decomposition with logarithmic spirals of Spitzer/ IRAC 3.6 um images of 40
galaxies (Table 2), with inclinations of 30°< i < 60°. The 2DFFT program analyzes images
of spiral galaxies and categorizes their pitch angles and number of arms. The two-
dimensional fast Fourier transform decomposition program is fully described by I. Puerari
in Schroder et al. (1994). The amplitude of each Fourier component is given by:

i Z]! Ijj(Int, 8) exp[—i(m0 + p * Inr)]

..(2)
I, ¥)_I;(nr,0)
where r and 0 are polar coordinates, I(In r, 0) is the intensity at position (In r, 6), m
represents the number of arms or modes, and p is the variable associated with the pitch
angle P defined by P =—(m/ppay)-
IRAF was used to determine the ellipticity values and major-axis position angle in order to
deproject the 3.6 um galaxy images to fully face-on by assuming circular outer isophotes.
ELLIPSE in IRAF was used to derive inclination angle (a); (Hubble 1926; Jedrzejewski
1987), which is defined by:

A(m,p) =

o = cos™(b/a) ...(3)
Where (a) is the semi-major axis and (b) is the semi-minor axis, where the value 0°
describes a face-on galaxy and 90° describes an edge-on galaxy.

Measurement of the dynamical bulge mass
In this part the methods used to derive the dynamical bulge mass are described. The
bulge’s dynamical mass (Mgy,) Were estimated by using the virial theorem, i.e. the virial
bulge mass given by:

Mgyn = kRe0?/G 4)
where k is a model dependent dimensionless constant (Hu 2009) or is in general a function
of the Sérsic index n. (Cappellari et al. 2006 & sani et al. 2011). K is a constant throughout
the galaxy in the isothermal model, and its value is determined numerically, K=3
(Gebhardt et al. 2003), 8/3 (MHO03), 3 (Hu 2009) and 5 (Sani et al 2011), we follow Sani
(2011) to use k = 5 instead of 8/3 or 3.
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where Kk is in general a function of the Sérsic index n (as in Hu J. 2009, Marconi et al.
2003, Sani et al. 2011), c«and R, are the host-galaxy bulge velocity dispersion and the
bulge effective radius respectively, and G is the gravitational constant.

Result and Discussion:
Mgy, — P Correlation:

The Mgyn — P correlations are shown in Figures (1), (2), and (3). In Figure (1), we
found that the Pearson's linear correlation coefficient for this correlation was 0.8. This
figure shows that 10 out of 25 pseudobulges galaxies (NGC4594, NGC7727, 1C2560,
NGC4030, NGC4151, NGC5055, NGC6300, NGC1350, NGC1566, NGC3783) are
outliers of the fitting line, or not consistent with the correlation for classical bulge galaxies.
While the other 15 pseudobulges and 10 classical bulges galaxies are consistent with the
correlation for bulges galaxies. From Pearson's linear correlation coefficient which is 0.82,
it can be concluded that most spiral galaxies, which have pseudobulges and classical
bulges, have a correlation between Mgy, and P (Table 1). The linear fit of the relation is:

I\/Idyn
= (11.39£0.3) — (0.062 + 0.007)P
®
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Figure (1): Bulge dynamical mass (Mdyn) as a function of spiral arm pitch angle (P). The solid
line is the fit to all spiral galaxies.

Figure (2) shows the relations in Mgy,-P plots (we assigned markers to these galaxies
according to bulges and pseudobulges). Pearson's linear correlation coefficients are found,
which are 0.799 and 0.79 for the pseudobulges and classical bulges respectively. Most
spiral galaxies are concluded, including pseudobulges or classical bulges have a good
correlation between Mgy, and P (Table 1). The best-fitting lines are shown for this diagram:

M
logyo

nyn = (11.58 £ 0.43) — (0.061 + 0.016)P (Classical bulges)
©
logo N;:é“ = (11.106 £+ 0.31) — (0.055 + 0.013)P (Pseudobulges)
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These results confirmed the observational and theoretical results that pointed out bulges in
disc galaxies are divided into two kinds: classical bulges and pseudobulges (Kormendy &
Kennicutt 2004, Hu 2008, Hu 2009, and Sani 2011). These results are in agreement with
Kauffmann et al. (2003), which pointed out that most of the low-mass AGNs are in spiral
galaxies hosts. This implied that most of these low-mass SMBHs may live in the
pseudobulges.
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Figure (2): Bulge dynamical mass (M) as a function of spiral arm pitch angle (P). The linear
regressions are shown as long dash and dash dot dot, respectively, for pseudobulges, and
classical bulges galaxies.
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Figure (3): Bulge dynamical mass (Mgyn) as a function of spiral arm pitch angle. The linear
regression are shown as long dash, dash dot dot dot, dash dot and dashed, respectively, for
non-barred, non-AGN, and AGN galaxies.

Figure (3) shows the relations in Mgy,-P plots, for non-barred, non-AGN, and AGN
galaxies respectively. Pearson's linear correlation coefficients for a correlation between
SMBH and Mg, were found to be 0.83, 0.88, and 0.81 respectively. Pearson's linear
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correlation coefficient values are noted for all types of galaxies. The significance level at
which the null hypothesis of zero correlation is disproved is 3¢ (Table 1).
The best-fitting lines are shown for this diagram:

M
logso N;iyn =(11.408 + 0.4) — (0.049 £ 0.016)P (Non — Barred)

logyo “ﬁj‘g = (11.54 + 0.35) — (0.063 + 0.013)P (Non — AGN)

logyo “ﬁj‘g = (11.409 + 0.5) — (0.063 + 0.012)P  (AGN)

Table (1): Linear correlation coefficient and linear regression coefficients of Bulge
dynamical mass (Mgyn) as a function of spiral arm pitch angle (P) SMBHs as a function of
the bulge luminosity [log(Mayn)=a + B(P)]:

Types of galaxies o B No. of correlation

galaxies coefficient
All galaxies 11.39+0.3 0.062 + 0.01 41 0.82
Pseudobulges galaxies 11.1+£0.31 0.05+0.01 25 0.79
Bulges galaxies 11.58 + 0.43 0.06 + 0.02 16 0.799
Non-Barred galaxies 114+04 0.06 £ 0.02 14 0.838
AGN galaxies 114+ 0.5 0.06 £ 0.01 18 0.81
Non-AGN galaxies 11.54 + 0.35 0.06 + 0.01 23 0.83

Table (2): Estimated Galaxy Parameters. Columns: (1) galaxy name. (2) Hubble type
taken from the Hyper-Leda catalogue. (3) Velocity dispersion in km/s, Velocity dispersion
references: (1)Hu 2009 (2) Lucey et al. 1997 (3) Beifior 2009 (4) Garcia 2003 (5) Gult
2009 (6) Davies 2009 (7) sani 2011 (8) Ferrarese 2002 (9) Deglus 1995 (10) Lauea 2002
(11) Oliva 1995 (12) Whitmore 1985 (13) Buta 2011(14) Nelson 1995(15) Ho et al.
2009(16) Greene 2006 (17) Idiart 1996 (18) Bower 1993(19) Beifior 2009 (20) Benttoni
1997(21) Plazzlla 2008(22) Laura 2008 (23) Lake 1986. (4) Spiral arm pitch angle (P).
Most of (P) taken from Berrier et al. (2013), and Davis et al. (2012). The spiral arm pitch
angle given for M31, MW, and NGC 4945 are taken from Braun (1991), Levine et al.
(2006) and Burg et al. (1986) respectively. (5) Effective radius in (kpc). (6) Bulge
dynamical mass.

Name Leda Type o (km/sec) P (deg.) Mgyn(Me)
(€))] (2 3) (4) (6)
Circinus Sb 75 26.7 9.67+0.19
IC 2560 SBb 137 16.3 11+0.4
NGC 224 Sb 160+8 8.5+1.3 10.6+0.5
NGC 613 Shc 125.3+18.9 23.68+1.779 10.140.3
NGC 1022 SBa 99 19.83+3.60 10.1+0.17
NGC 1068 Sb 151+7 17.3+2.29 10.4+0.11
NGC 1097 SBb 150 16.7+2.62%) 10.6+0.13
NGC 1300 Shc 145422 12.7+1.8 10.5+0.08
NGC 1350 Sab 120.9142.08* 20.57+5.38Y 10.3+0.13
NGC 1353 Sb 83 36.6+5.47 9.11+0.73
NGC 1357 Sab 121+14 16.16+3.480 10.1+0.02
NGC 1365 Sb 151420 15.442.49 10.3+0.25
NGC 1398 SBab 216420 6.2420 10.8+0.23
NGC 1433 SBab 8449 25.82+3.79Y 9.5+0.034
NGC 1566 SABb 100+10 21.31+4.789 9.6+0.032
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NGC 1672 Sb 130.8+2.09* 18.22+14.07® 10.1+0.57
NGC 1808 Sa 148 23.65+7.77Y 0.89+0.3

NGC 2442 Shc 140.74+2.18* 14.95+4.2® 10.5+0. 32
NGC 3031 Sab 14347 15.4+8.6 10.7+0.14
NGC 3227 SABa 128+13 12.949 10.9+0.06
NGC 3368 SABa 122+(28,24) 14+1.4 10.5+0.03
NGC 3511 SABc 093.56+2.04* 28.21+2.27W 9.51+0.13
NGC 3521 SABb 130.5+7.1 21.8646.34%) 10.3+0.07
NGC 3673 Sh 117.45+2.07* 19.34+4.380 10.3+0.08
NGC 3783 SBab 95+10 22.73+2.58W 9.31+0.03
NGC 3887 Shc 102.01+2.05* 24.442.69 9.75+0.08
NGC 4030 Sbc 122.43+2.1* 19.8+3.29 10.7+0.08
NGC 4151 SABa 156+8 11.8+1.8 10.3+0.07
NGC 4258 SABb 146+15 7.744.2 10.8+0.18
NGC 4462 SBab 146+8 17.245.420 10.6+0.07
NGC 4594 Sa 240+12 6.1 11.4+0.09
NGC 4699 SABb 215+10 6.242.29 10.7+0.06
NGC 5054 Shc 104.48+2.05* 25.57+3.73W 9.9+0.13

NGC 5055 Shc 10145 14.9+6.9 9.84+0.37
NGC 6300 SBb 9445 24.3+3.8Y 9.82+0.04
NGC 6902 SBab 145.86+2.1* 13.71+2.3% 10.3+0.19
NGC 7213 Sa 185+20 7.05+0.28" 10.6+0.84
NGC 7531 SABb 108.745.6 18.31+9.09% 11+0.048

NGC 7582 SBab 137420 14.7+7.44%) 10.2+0.08
NGC 7727 SABa 181+10 15.94+6.39W 10.7+0.08

Conclusion

In this work, the following conclusions are made:

Scaling relations were studied between the bulge dynamical mass (Mgy,) in the center of
galaxies, and spiral arm pitch angles. The bulge Sérsic index (n) and effective radius (R.)
were determined based on a 2D decomposition of 3.6 um Spitzer/IRAC images of 41 spiral
galaxies. The dispersion velocity was obtained from Hyperleda, which was used to
estimate the bulge dynamical mass (Mgyn).

The relationships between the bulge dynamical mass (Mgy,) and spiral arm pitch angle (P)
was found, and the best-fitting lines regressions were:

As well, the relationships between a bulge dynamical mass (Mgy,) and spiral arm pitch
angle (P) was investigated, and the best-fitting lines regressions were:

Mdyn
= (11.39£0.3) — (0.062 + 0.007)P
O]

log;, Ml\:én = (11.58 + 0.43) — (0.061 £+ 0.016)P (Classical bulge)

logyo

log;, B:/‘:é“ = (11.106 + 0.31) — (0.055 + 0.013)P (Pseudobulges)

Mdyn
1
0810 M

“’D';é = (11.54 + 0.35) — (0.063 + 0.013)P (Non — AGN)

= (11.408 £ 0.4) — (0.063 + 0.016)P (Non — Barred)

logyo

logyo D::é = (11.409 + 0.5) — (0.063 + 0.012)P  (AGN)
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