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Magneto optical properties of copper-cobalt ferrite nanoparticles under the
influence of a low magnetic field

Abstract- In this study, copper-cobalt ferrite nanoparticles (Co,Cu,_,Fe,0,) were prepared by co-precipitation method and their
magneto-optic properties were studied by using the Faraday effect method. By investigating The transmission after analyzer curve
diluted sample in low magnetic fields was observed the transmission power B=83.1mT to reach saturation for CoggCug,Fe;0,.
By measuring the magnetic field B and applied current I, the curve versus B was plotted versus 1. It graph was linear and was agreed
with the theory. TEM image was showed a particle size in the nanometer range.

Keyword: Faraday Effect, Transmission, Copper-Cobalt Ferrite, Nanopariticles.

M. Moradi2®, A. Rafie? ,S. Manouchehri®
2@ Department of Physics, Shahrekord University, Shahrekord .
b Department of Physics, Malek-Ashtar University of Technology, Shahinshahr.

¢Photonics Research Group , Shahrekord University, Shahrekord.

FF0

el puiae WWW.OPSEIT oKsg ;0 098 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1401-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA Cpoge VEAY

b pl jo i lade a5 oo awnbloe Gl
0=uvBL ()

Lol D559 SOl U alaly )l o

wlo J 51 G800 (pmabline o)L 5l 60 558 Sk
ol Jlesl anblise floe Sad Gl b owais
SalS15 g9 opl slw » (Helseth) cads ol
ol (6,95 ] atnly cwnblise flage 4 a5 S
SISl cas 1, P16 ol o [N ] sl L |

Sgdisr iy yxi 5 D )so & Dad aal) (erely

P = Ppa. — APexp(—CH?) ™

Sl g (Prax) domion bS5 Ol Sglas AP ]y a5
O Sad H o sl (Pin) oo plowe (LS5
o )l JB> g Lo 4y anuily <ol € 5 )15 sunbline
5 e acgara il 53 51 Jlo o bl
SHLSIp e 4 €y 55h 55 i s 55 sl
abol 51 55507 31 dmy (SailenS1 5 o5 o9 iy a5 55 0U]

DY ] wloe cass @y 5
P = [Ppax — APexp(—CH?)] - t - cos?(a + (M

6)

9 59506l o gy @ 5 gollB iSO alaly ol o
Oledez 9 (g, Sl eslatul b ragsy cnl o el 595 )3
5 5951 5l am ( FSalS15 pomte sy 4 g0l

o2 e LS 2o )8 350
L bgygdlge =¥

S5 Gl b o SIS 2o 8 OlySel ziw ol
A Jodz j0 oads S5 polde 3l eolawl b lacol cglaie

LS Y50 00 5 e Y50 0 ol Yo slaJslne

i

Olnl Sigigd (5,9l 5 (cwiigs (il 2iS ratd 9 Sigigd 9 Sl il jalST rega g o

doddo -

5 S9-S5 ( Sel o Shy Jds 4 o) lslugil o5l
b psle Glime ladine; ;0 08 4 jamie cwpblis
D 5 ot «Sgigd (S Sl ¢ gulid Loy ((SSjy
slge 25l ,Esls [Yo)] wilid S 18 az g 550 pole
I ol aberdt 5 (Suid sla Shs (Selsblae
Oedle cde 4y olge (pl yols by iaies o lis 0>
(Sl Slakad cole o (SO SU s (Sl s el
o5 (Sl slealdls 5 o JUIS (las 8 S

I¥] &s)ls

sl LSl b enblie o8 Sl 6l oles ol
8 g pleasges daplarerd doplasi 28 azgh 550 L
sited ABy0, coges Jso,8 81 il (slacy 8015
(e 95l L 55 53l LA 5 ol Years B oS

[0 5 ¥ ] el CILS w59,

L] Jley pyzmed (ilike slagts, & cojp @l gl
“o8 ) igdise antd [VoA] aigmyo V] Jloyis e
A oF el sl 5k 0590 DUl eyl e @ (5,
Cawd & Jgamo px> (uisred g ol ploul Solw 4wl
LS o8 OlL3h s Lidg (ol 5o el piin 3 el

lazd 55158 aslllae 5 )90 9 angs Ghgy ol 4 e

Sy b el (Seleblive plss (v S5 cnl 5o
Semslabliie S5l Sy ool 10,8 e ploxl g0l 6
ool ye s oo lad | oole g g8 lee (S e 4T ol
2158 59500 5 595601 G 5 (s lite Gl 55 00l s,
L o 5L ST iy s 520 Gl b o 5 38,5
Db ambio 132 Hyzmed 2o Ty OlPe Jwgisd
oy 595l 5 an (SaileS15 poie 5 (o6 5D

.[\ . ]o;

L g phudad amio a5 Wl 0929 4 By Jl ol
ygar 10 S Sl cole G 5l g sn s Sudad

el puiae WWW.OPSEIT oKsg ;0 098 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1401-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA Cpoge VF-IY

1952007 31 oy AL ST i Y-

Ol Jlosl b a5l Sl aey (SailnSly e
IS 50 €00 gCUp2Fe04 00 3.3, diges 4y cwnblize
Gl 151 (S JJoges .0l pany g domlne @ = 0" lp Y
(rerbolise Glase (IR L e sy (SilenS1 5 Dol oS

b oo Liul38l
1200
288 209

g 1150 ;"
= 1100 o
& 1050 ge™

1000

0 S0 100 150 200
B(mT)

a=0° Sl e Y S

0 = £45° 5bly) Sk ¥-¥

a=, (Y S a= +45° sblgs @l 4 Sl ou
4 A ey €00 6CU 4 F ;04 aigas sy (F IS) —45

(st g Sude sbls) Cod S 90 duglie g oy pn b
bl v oy Jpoa= +45° 0 Jol=e a5 o oo lis

)0

580

— 66D

= 540

= 520 -

& 600 lee?
C

S

B(mT)

0= A5 s BT ) ey ST Y S

a3 L T -
2 o’
5 420 .0
— L J
o 410 | o8®
N 0 20 40 £0
B(mT)

FEY

Olrl Seigigd 5,9ld g (owaipe (il oS ot 9 SLigigd 9 Sl i8S pegan g S

= ot iy Y8 CC oo s |y Dgus g 00,5 dgs
bl ailflos glo iy ;o 1) b Jolow I Dglaie Jgo sl
23,5 a8lal o 4 0k o Al plaS e ) LT
RECEJC g JE RIS RS VLR VI PR = EE DRSOV Sy PR
gools 13811 b Jolme el V0 o sl o) 51 o
olyed & o 5 I8 (Bl slags 9,5 (B L G
s 2lgls Ol Lk paiz o0 (rdid Cgasy 0
5 §05q> o CALS Cu 8 09 Ay ekaie 4 ol oolo

peoged Sl gle b 0,5 Sz 5l g 1) Jslons

3L 9,50 dlge polde sV Jguo

rﬁ\& o)l.arls
27.0395g (Fe Cly6H,0) oyl oy,15
3.4300g (CuCly) o 9s,iS
5.9492g (CoClL6H,0) LS oy, 5
12.1256g (NaOH) 3l 59 Sgu

JenS 15 (oo 9 53158 lovar Y-
) el ool V S 50 o] e b a5 lesss ol o
Joloe VCC 5 05iny ,b 99 yhakia Ol F1CC Cod by diged
Oldee Jlosl L1285 513 60,18 ploser 50 (ompbliio
(A=634 M) 3 e g dged 4 gubline
weslosl, @ calizes bl 6l p 95Ul 5l o S Sl

‘) lﬂ@mw‘fj\“\' J&w‘)é A M)Wswbca

ol ol
|
i
@ -
L]
1]
—_—
Il
e 7l
™ - 1 -
- - s
Famiiaxd
Pedarizer (0) ]

IR PRV Py

gl Y

el puiae WWW.OPSEIT oKsg ;0 098 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1401-en.html

[ Downloaded from opsi.ir on 2026-02-13 ]

VYA Cpoge VF-IY

S5 A Y-0

aS s e ol tegh ol 5l odel Caws 4 =
s b g axdls 33lg5 (6,655 b 593 5l am (SaalonS1 s
“F0 5+F0 ojlail 4 595U i > sLlgs sl o loges ol
Oeized WS (oo et Jole (Sab gldl v ez
b Rl e &jge 58 Gl b Gl DS

3, Slozps 6,95 b s gadee (nl &S

&=y

[1] G. Armelles, A. Cebollada, A. Garcia-Martin and M. U
Gonzalez, “Magnetoplasmonics: Combining Magnetic and
Plasmonic Functionalities” Adv. Opt. Mater. Vol 1, pp10-35,
(2013).

5 ot Sl 3 3 Sl il e SIS o [Y]
Sl 0555 mtin IS g 055 pelolin ol (o
OYAR) (o]

S lnl el aiS asl Alie ! pudly 5 55egiS 9y A1 s 5 050
L(YYAD) AA

[4] B. D. Cullity,C. D.Graham,“Magnetic materials”,pp. 178-179
IEEE Press, (2009).

[5] K.E. Sickafus and J M. Wills, “Structure of Spinel” Journal of
American Ceramic Society, vol. 82, No0.12, pp 3279-3292, 1999

[6] M. Goodarz Naseri, et al “Synthesis and characterization of zinc
ferrite nanoparticles by a thermal treatment method” Solid State
Communication, Vol. 151, pp. 1031-1035, (2011).

[7] S. Verma, et al “Synthesis of nanosized MgFe204 powders by
microwave hydrothermal method”, Materials Letters, Vol. 58, pp.
1092-1095, (2004).

[8] N. D. Kandpal, et al, “Co-precipitaion method of synthesis and
characterization of iron oxide nanoparticles” Journal of Scientific
& Industrial Research, Vol. 73. pp. 87-90, (2014).

Oldsl coln” (Slaey 5 oeilap B wlp LBl [4]
K 0 b 55555 5 oyt 3y 4 CUF0S riblis
A a)l..o.,.';': st‘ 0,99 nélo);)uw.g ‘sLth Ms).\ 4.].7(.4 LHJ}JU/)‘K

(YY)

" e LS b ol 36l (Sl oles (68 o5l SLS . [V 4]
OFA) )] ol IS asls Ll 0,8 e oKl

[11] L E. Helseth, « Optical sensor for detecting colloidal phase
transitions induced by magnetic fields “ J. Phys. D: Appl. Phys.
Vol. 42, (2009).

[12] S. Kiani, et al “Theoretical and Experimental Investigation on
Faraday Rotation Measurement in Ferrofluid

of Oil-based Co-Zn Ferrite Nanoparticles” Proceedings of the 4th
International Conference on Nanostructures (ICNS4), (2012).

FEA

Olrl Seigigd 5,9ld g (owaipe (il oS ot 9 SLigigd 9 Sl i8S pegan g S

0= =45 s s o5 BT ) sy ST F S
| Ol i 0 o B Ol gt w0 Y-

LB (pblion plave Sliss LS o) n jshine &

Sl 00

JB-dl=pI (%

— kNI
T 2mRr ®

S50 g 65 ojlal pabline Glase § Jlasl b ,>
Dgd g0 0dalin O S A aigS len ad g, S

20
50
ap
20

o
0 100 200 300

I(mA)

B (mT)

lews pB ol 0 o

TEM g5 Y-F

cpeas Ol oslail a5e8 50 g (g LSl addlas jslaie 4
ol ooﬁT? Ko 0 4 wl 4y baises 51 S5 TEM
ahd oslail g wiyle B lesy mjes Ol)d A wes o LS

ol LSy Loy

IR 44.@4 ‘COO.4Cu0'6F8204 4:94.: TEM ﬁyaj id Jiw
Ry Jas o Kiils ali....gLo)T 5

el puiae WWW.OPSEIT oKsg ;0 098 (g yiwd 4o byl ab allae


http://opsi.ir/article-1-1401-en.html
http://www.tcpdf.org

