Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

Ry H cole (gaollad

“ \\‘"‘0 )LQ,J.“ ‘SDJLO-A:;.J A 89>

— Jog ¥ (AT o jguels (uublinn g wSI 190! Gl 5 3l diney
293*0 E',O' 9:»’ )é Lag/gsro/zMnO:;

o990l s ool 40

sy o (Sl awdins 0uSi wlgo awdigs led,bd

" akianvash@tabrizu.ac.ir

oS

calléo le M/

Loy s LS flw ‘,/)‘jw (J"jﬁ/‘ Y LaygSro2MnOg (LSMO) QL.J };’L’ Mu&b})‘; df»'/)"
LSMO — Lisys5 -l cslaonlicSyy cilisin celaconni ol <23l 1oy p13355en ool o
oyta Sy ot S Cotw gyl (b s (ijg S g A-VE FVE SV VA co—Ae g

5 /Y il clbcaolid Ly o jauols Spo 28,5 5 iy 3390 1WGHZ — A ailS5

WA/ /Y bl
WA/ 5 by

, 05y A l5
(FYIA XY o /) X /AMM® ) 3, ol SLl 4y ossivosl Y i < 55y 0 5 Sy 40 )/IMM - f’j -
ol i ol o slisn 5 Lyt coiploypm <LacS)gly oty il bl s Joe) B b ESMO et gl
i 5o (XRD) X el iy (55 bag? i el s ol slonsy 5w bl S
7 . _ e . G ipeols’ K
= S o] el Ky b8 e (VNA) iy (5453 53T  (FE-SEM) (g el
3=V /AVAB sy w5 ol Sl SIS (el +/3 MM Cealsns 3 SV Earad b LSMO
colsid alidl L s )WGHZ AR b sl S 30 s 5+ oYl 5 11/00 GHZ juils)yé
— oS el 2 jneelS K il Sl sy Gy i ol /YN BV S
s plole X il > caslio s il (c00lo S laie 4 LSMO
’ o . doddo —)
Baa SO ol )l cllB ials oy oS ola o,
Hbly GAs dlge 1 edlaiwl gy 0,8 4 ]y lawgs 0y slico P YL (il )8 L 199,500 zlgel jl ooliiwl 034 1!

ColBd g o w0328 Gl ling U (RAMS)  ore (sLatSd comw gt (b)) sl b Lo
4 ¢ uablineg oSl zlol glacdls caly ;5 .l S3b oo Spgo 45 i 5l i byl o (S Slimes

zlosl jl oalaiwl ol a8 )5 )1, 8 a gl dy50 03 yuS
! Radar absorbing materials Glaal plols oLSel (ollss glod )5 )3 51g5,Sea

% Electromagnetic

10


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

e €0 3920l oambUkog S5 g0l Glail (g5l dinge

P 0lge Ly ol oS 5 by oS ooml S sl
3] 298 o0 walats

4 (ABO;3 (oogos Jgo 8 b) cuSagp £95 sladenST 5l
5 b Pl (B (Suslp dlge 5l (29,5 (lgie
Jd=lie 0ol (gylanl wile 095 5,8 4 pastie (slewd
(S0 Sg (S Slgse (S Sllg b ols oS
93 3l Lt gl [V ] ool 598 cmblize 5 ulin s
sleos )5l (pise Klab S )15 Slgl 8 axg 390 and
)2 I:\\:ICA_LQ‘ 9_195)5\5:: u..\_‘> (Ld—x0) ) J'?A UJ]
SlaS 5 ol pamblian 5 (S0l s Shy (029
oo Sy [IV] €S oo YADY Lo 13 5L sl
JLw )l & ol Lal_XerMnO3 digo) L)"‘ » uo&.a?u
Ll 03 )LC] UT 9y 2 Ltbw‘.lbs)a )1 dlc)b )90 Vaay
0329 Coglio g (695 (gublisn (olps (Sl ge ]
9 YU b (Te) (6555 slod (350 Ly s ol
S glod (YL gl piomad 9 3BT glod 4 Soo
o=l e la sty il el beglSis o
e ela Uly LS 5 ol Y] ol 0 03be
Alen (S5 (sl p)lS sl 9 2> (w29
S goliia ige Faus o pmboliie (slaalisls
Jelsel SAla g puiblisn Jlrsy (purblie 4o (lis
Aol el gy Jed Sl ol 5l i gl olie
J5 e U9y 9 W] Jlesgyen gy V] YL slod
Sloads a8 )3 I8 4 VA] ol sled pd

599,50 glo—sl Gz (ole3 (lagi (bl
(serblide (sloosisS ol (g yosly o) a0 joualS

S 3585 VLl (odly s alS (gl o
Lagl 5l (oo oS5 5 S0l (03 €l 5 pmnbline
3L 3y9— slmoals 3 glyal il Blolail 4y ot
s g ) Jus pdg) o aalg ol 5 uilS 3
by pgd Sl S " JignS pal 4l )

D] 45 45,58 & bl
Jold (ublisog ySUl glgal i 3 oo (sln)giSe
eSS bl ¢ pmboline ] o Sl s> MU
gloel 3Ls Slga [¥] 425l o ool il 5 b slel i
Cawd 93 du ol slial oBun jl ublise g Sl
gAaid ublite laodls 5 (S psdles lacdls
S pideis Ly olge 51 S sl glacole [Y] wigd e
S ySlens BT L domis o g b (8Y) (Sl
slacile Lole dlox 51L[F] 55 0o adlo YU (")
5= ol Sl Glacdl & Consd publise
Plee @l & Gy sl () 3995 L5 3)90 Cualis
omtblise laoils [0] conl S slles claodls
orblize (38 SlaLT {7] JogoyS oal Jolis Jgone
i CuSwyy g9 GopmS] 9 5 [A] ey b 5 [V]
3 48l YUy sl (ogls 420 b ol Jig S pnl
4 0 parlss al gy Sy (e g0
s glod g )3 05l day Jg,S al g e
Gl 5y K5 g 5,0l (uilS 5 (035450 53 Mlgi e
Sl ) o5l dn (s o M wilS 8 sl
0215 Iy YU oo urbline gl Jige)S ool 15
5 blie 2loly polie )3 (i oy S ysllie

! Carbonyl iron

1790 Lle ) sosleis O (50,9 \y


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

St 5 bsle JolS gy oS s 5 sl oty
sLasyg g9) ) (urblineg il glgel UL (5505
(YYIA XN [N X [A mrn3) 3ylkial dlal 4 sogaisos]
9 Jogr)S opl calisee sla Cans b diges gy b Jlos!
59 Sacuns wisd odlol+/A mm cwlses 5 LSMO
4 CLV-0 3Ly LSMO — 59,8 oyal Cojguels
A AVY S-VE XYY AV e—Ae iy oo
2 (CLY) Z=VF ol (559 Canm b diged duw (ppioen
S5 odlal VY mm g /A /Y il slacasls
FJLSMO S 5 53 0as S $jld (owy 2
s icoy; (XRD) ' Sl sl il oS
Lajl (sisledyse s oanlin (sl (e oY 1, D5000
(SEM-TESCAN " i) 595 oSy Sool
1 abliiog Sl glsel Gis )y s MIRA3-FEG)
(VNA) " ()l 48y SHIUT 51 jgnel S (sl
3,3 odlatwl X ik o345t ;0 HP8510C Jus

Gy g i =¥

SEM 4 XRD ;.67 -)-¥

3 005 diw S LSMO S’y XRD (55 51Y JSKs
L sillae a2 o i |y csls & s 44 V-2 °C (glod
B398 (go Sl (s o=+ ¥ =WV v) o)los 4y bl @)
dhese) ook sl LLSMO Lalb j6 4 by
) daleo) jyis dbles I odlatnl b WSyl ojlul il o

W3)5 Cpess YINM 290

! X-ray diffraction
? Field Emission-Scanning Electron Microscope
? Vector Network Analyzer

\v 1790 Jle ) sosleds O (g0,9d

oy ;3 LagsSro,MnO3 (LSMO) 4 J g O_m]
o=l pll 5l Gaa sl onds wy g WWGHZ-A il
S b b oglhe o (ol 4 ey GRagh

b e X Wb slae JS7 5o

2 el -Y

4 LSMO 5 s S oal (sl yogy 5l ooy ) ol 5o
dige) Sl dd ) (ubline (slrolilS py lgie
Ol o oolaiwl 159,500 Zlael L3l (6 peuls
DS ol s 05 i J5 e ) 4 LSMO
JLa(NO3)5.6H;0] poslloy oy (s ytagss giaslyoli
e @ly 5 5 [SHNO3): ] p gl sl ol y s
o3lil 3350 4yl dlge gic 4 [Mn(NO3),.4H,0)]
S5 i i Jybre S Jpan sl 55,5 3
S s Yol g 605 Jo> yao O o oy 1B
ol o S e 9 3l 5 Jele lsis 4 (CsH307.H20)
3 ol 4 Jgle 25005 ,5 adlsl Jgloxe 4 (CH4N,O)
dga 5> 5 el b has J5 4 g s A°C oo
Jols 39 o1 5 g 450 celo YF e 4 Y0-°C
ol 360 0005 Cosuil celw £ a4 V4 2°C
aly 9 ZA0/AA Log 13 U Lol jeiS cdlo ( Jogr)S
rizmed § )y GliesS 855 5 09y ¥ g
Lo sl 5 sl Jle 5 788 ol Ly b ol

VR IP S KV PN U SN GRS /AR VI N EY
3 ol (Slaums Cuss codle S5 gl odbol (4l
ssbr JgUl ko 3 LSMO 5 LS ool sl g,
) mitsn 3Ln ol bglsin 5239)5 e JlS


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

e €0 3920l oambUkog S5 g0l Glail (g5l dinge

pobas jlodel cawd a4 @l gojlusl po BB 03,3
o=l ao y b adiles I S )sh (go5lul o FE-SEM
9 995 JStS S oy diz 5l (lo)d pa o8 el L
syl |y LS oy o5las] pSlae Lgs s (salolas
o (0 7Y USC) S el p3g i S e
d9d ol Sl)d bwgie (o3l cwl (6955 g0

W0)S Cpess OUM

D 0.91
BcosO

chas ) Ly B oSSl oip zoe Job A aaily ol
V] ol STy argl; 0 g ald arui

()

521 5 LSMO (sLn 33 FE-SEM 5l s ¥ IS5

3yglym ¥onm=Y+ 025 )3 1340 cpl Sl 0l ol

counts
(=Y++)
400+
(¥ (Y1v)

i (Y+7)

100 (1) (=F++) (Yyy)
0 I I | I |
20 30 40 50 60 70 80

Paosition [*2Theta]

Lag3Sry,MnO, SV god X ,_54.\1»‘»")' u‘b').g_‘ Pguas -1 JS.&

SEM HV: 10.0 kV ‘WD: 11.56 mm

View field: 18.2 pm Det: SE
SEM MAG: 6.99 kx | Date(midiy): 12/29/14

MIRA3 TESCAN  SEMHV:15.0kV | WD:15.13 mm MIRA3 TESCAN
View field: 1.27 pm

SEM MAG: 100 kx
Juigs S a1 (©) LSMO (<ill) SEM j guas —F St



http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

4 e @l 50 g (2bley Rl 4 oxie Bloy (gaSd
S A g Ly 00y S e G pSUlies ST 34
s L 5 bl BV g S Sl e BT 2l 31
G)gme § i jobo d ublinng il glgel (3Ll
ot RlBI L b oo (I3 929900 Dl g 35 o0
5 LA 5 anb o drwy yudiw Llw,y &S5 LSMO
45 By tatbe GBI plojen polas 93 WIS
Sz o 3 il (Ko S BT 5l iy LolSinl s
Cajorels pols )l 3 (plpli 9d o0 S o ol
750 Sl S 4 Gl (Jighon 5 0l LSMO L
gl in ely s ol e i ol s )b
> ST e plasoe |y SOy ol (VL ublineg xS
2 ab LUyl ol plejen cubline 1 ¢ (S 58l
The S5y Luils b b wlSal O ol s F o
s LSMO 5 o JigeyS ol ZVF (g5l Cojoels oy
Vymm g /2 /Y it sl colbus o o LY
g AL /Y 5l Cwls (il dl bl odd edly lis
olS 8 55 —AVA dB ) wlSxl G jlado V/Y mm
2N/ dB 5 —V+/Ad dB a\V/¥A GHZ i s
&S gysbailen b o il V+/F GHZ wuis uls)s
5 olSail B sl Ltl3dl U 595 0 odnliie
9 b 38l (¥ dB ) S ode b Ly
JLasl j5omly (il 8 a4 oSl B aiiin (pvioren
(V adslao) canlses g (il )3 o by b ol & el oo

IVl Slgsen

£ =—
2mu"d

(¥

L 1790 Jle ) sosleds O (g0,9d

VNA ;J6T -y-¥

G oliee $9) )2 LSMO 39 00> 536 8 S5
MM el b Ml eSS uabolinog S glsel
Ad o Ui |y cans Y g OOl dlge ydg ZAe Jolis
1S 5 105) ity ol G & bogy e (slmodls
G o &) ) g > ds 5 (sliag 5 e
Gt Mo 5 ol JiigS ol (Al o0 (WIS
3ib o VWFGHZ wais LuilS )3 ,5 —0/0YdB ply
ol sl (¥ B ) ) o i wl gl
X L) ILSMO g e il33l | .l (+/5GHZ)
2o (pdo ey —¥/VO AB g =V /A SANA SANS
Sy 035290 LSMO w_o)p U wl Sl claly a5
e eles 392 YU s 9d o0 S8 (S0 jgrelS
e olse HLSMO — sy S ool Cile ) sl
2,5 4o pj 2y

I L sblize 5030 S0 sigrsS oot] y39s
b ¥+ ] ol oymly S yiS0lis> M1 b Lol YUy bt
L Sl ols s (JignS a4 LSMO (3958
Ll omal3l 2 99 0om 00901 JUas) il ugees
3 JsnsS ool bl 5 i ol gl 53,5 Jai 5
o] S s s olsie 4 LSMO @l 5l LSMO
o ot LaJosls (S5 595 S (o0 Jes JoigyS
= Sluad @l oy S5 glad ol gy colw
Bl (g4 Sy LSMO i yinlidl b 33,5 e
St 3,5 o JS5 LSMO 5 sisssS o2l &l cymlo


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

e E0 j9pol8 (o Uiog ySI gl Slbail (5 5lw ahe

LS )3 iy lSsl O @ bgy o leMb] b 0 Cwles d g yo0 ey € s wilS )3 By ol jd o
el 035 WY Jpao o il ity ol Gl Ly 4 el ) Sl el ol il by

B y0S sla il Sy 4 wais wilS )8 (wlbs

P -
2 '{-' ﬁ““"-.‘i and J 1 E [
o fn e - b2 TR
% - ) '.rul\_. Loy L P ""'b\-.\ “ L vy - CL]-
— - ity 7
= . e
2 . o s o, s CL3
p— n R e .
= N e 7 s - - -CL4
E B -_\-.L..- (I - - ._.-;- _
S Ve — L CLS
= 10 = r"
LS 5
-12
8 9 10 11 12

frequency (GHz)
LSMO @ Juigs S oo caliseo (sl 13 (uilS 1 b GulSasl W Ol iy -V JSUi

LSMO — Ju592,S T CujgpolS usblisiog Sl glgal 03 sl yalsly -1 Jga

(GHz) &b slyy  (GHz) Luils N JERS < jguols

(~FdB ;I yioS) (db) sl (Jsig,S o1 .LSMO)

RARSEV V\/§ -o/6Y CL\ (A+:+)

A3 \Y VA/0 AN CLY (va:)

Y5 VY 11100 ~4VA CL¥ (VYY)

AR =YY V1100 VAR CL¥ (Vf#)

Vel RN CLo (YY)

a

-12

returnloss (dB)
_r‘j
- ‘-
tod
ClE
TR
i
(=]
E
B

8 9 10 11
frequency (GHz)
1/) mm e/ o /Y Ciliso sacuolins )3 CLF i jguolS (uilS )b b pwlSasl U1 ol ity - JSUb

1790 Lle ) sosleis O (50,9 Y.


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

Sl g (owkigeo 9 e

(GHz) Wil sy uilS GWlows  (mm) cubis
(~FdB ! yoS) (GHz)  (db) sl
UA-\Y 1AITA “AIVA Y
ARV Y 11100 S)-1A4 A
AE-NY -1 VY 0

So Ol amwlio I Wlg o &S cw\'YGHZ

A8l 9299 )50 > bgle
&y
[1] G. Marsh, "Going stealthy with

composites", Reinforced Plastics, vol. 54,
pp- 30-33, 2010.

[2] B. Lu, H. Juang, X. Dong, X. Zhang, J.
Lei, J. Sun, Ch. Dong, "Influence of alloy
components on electromagnetic
charachteristics of core/shell-type Fe-Ni
nanoparticles", J. Appl. Phys, vol.104,
pp-114313,2008.

[3] R. Parida, D. Singh, N. Agarwal,
"Implementation of multilayer ferrite
radar absorbing coating with genetic
algorithm  for radar cross-section
reduction at X-band", India Journal of
Radio & Space Physics, vol.36, pp.145-
152,2007.

[4] V. Petrov and V. Gagulin, "Microwave
absorbing materials", Inorganic
Materials, vol. 37, pp.93- 98, 2001.

[5] C. K. Yuzcelik, "Radar absorbing
material design", DTIC Document, 2003.

[6] B.Zhang, Y. Feng, J. Xiong, Y. Yang, H.
Lu "Microwave-Absorbing Properties of
De- Aggregated Flake-shaped Carbonyl-
Iron Partical", IEEE Transactions on
Magnetic, vol.42, (2006).

[7] T. Itoi, A. Inoue, "Thermal stability and
soft magnetic properties of Co-Fe-MB
(M= Nb, Zr) amorphous alloys with large
supercooled liquid region," Materials
Transactions, JIM, vol.41(9), pp.1256-

Al 1790 Jle ) sosleds O (g0,9d

S oS azxas ¥

3 epusbliseg pSUl glosl O3l gosls calow ol
oloe 4 LSMO 5 Lig S ool (slayogy | sl
ignj Oy & gl s 5 ool (slaosiS
JiistsS onl Cajsels g199,See il (olss A5 o3lid
=\ GHz) X wl5 8 sl » Ky &9 4 LSMO —
58 aalllas 5,90 Ci LS (slicuslius ¢ lacums b (A
Ly 45 5 gl o (slaosls Lo g 420 288
cla oled Si9 Moy £ U Y ILSMO jlade yiolsél
=39 320 7 L CLY Cojorels b o0 d9m0 92995
ol 58 53 =V /AUdB ol —wlSadl M) LSMO
S 5 > AW oy YL pl &S 0l L 1y VY00 GHz
glo—sl bl 4 39, ypa 5 35— 95 Lo
S taljdl S 5 5l (30 g5 ublineg Sl
539531 Ly € Ly s blido SIS 5 5 s
Oizren Caol o clali o (ili8l -l o 90 LSMO
PYYmMm g /AL /Y i by Cwles il b
OWT atdiy 9 Gl Bl e Wl sl CLY aige wigod
JS5 0 cojenls ol iy o —WYY B &4 wlSs!
Gl /5 4 baye) —FdB I juaS olSal MW 4l


http://ijcse.ir/article-1-408-fa.html

Downloaded from ijcse.ir at 9:55 +0430 on Monday September 11th 2017

e €0 3920l oambUkog S5 g0l Glail (g5l dinge

[17]

[18]

[21]

Chen, "Double peak behavior of
resistivity curves in Cd doped LaMnO3
perovskite  systems", Journal = of
Magnetism and Magnetic Materials, vol.
260, pp.375-379, 2003.

R. Zenati, C. Bernard, C. Calmet, S.
Guillemet, G. Fantozzi and B. Durand,
"Internal friction investigation of phase
transformation in nearly stoichiometric
LaMnOs", J. Euro. Ceram. Soci., vol. 25,
pp- 935-941, 2005.

W. Wang, H-b. Zhang, G-d. Lin, Z-t.

Xiong,"Study of  Ag/Lay¢Sto4MnO;
catalysts for complet oxidation of
methanol and ethanol at low

concentrations", Appl. Catal. B, vol. 24,
pp. 219-232, 2000.

B. D. Cullity, Flements of X-Ray

Diffraction, Second ed., Addison Wesley
Publishing Company, 1978.

W. Zhang, Sh. Bie, H. Chen, Y. Lu, J.
Jiang, " Electromagnetic and microwave
absorption properties of carbonyl
iron/MnQ, composite, Journal of
magnetism and Magnetic Materials,

vol.358-359, pp.2, 2014.
T. Maeda, S. Sugimoto, T. Kagotani, N.

Tezuka, K. Inomata, J. Magn. Magn.
Mater. Vol.28, pp.195-205, 2004.

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

1262,2000.

N. K. Saeed Choopani, Ali Ghasemi, Ali
Sharbati, Reza Shams Alam, "Structural,
magnetic and microwave absorption
characteristics of
BaCoMn,TiFeir-4,019," Materials
Chemistry and Physics, vol. 113, pp.
717-720, 2009.

Ch. Zhou, Q. Fang, F. Yan, W. Wang, K.
Wu, Y. Liu, Q. Lv, H. Zhang, Q. Zhang,
J. Li, Q. Ding, "Enhanced microwave
absorption in ZnO/carbonyl iron nano-
composites by  coating  dielectric
material”, Journal of Magnetism and
Magnetic Materials, vol.324, pp.1720,
2012.

G. H. Zheng, Y. P. Sun, X. B. Zhu, W. H.
Song, "Magnetic and electronic transport
properties of Y- and Ho-doped
LagoTep;MnO;", Physics Letters A.,vol.
356, pp. 79-84, 2006.

K. P. Shinde, S. S. Pawar, S. H.
Pawar,"Influence of annealing
temperature  on morphological  and
magnetic properties of Lag¢Sryg;MnO;",
Applied Surface Science, vol. 257,
pp-9996, 2011.

S. Jin, T. Tiefel, H. M. Mc. Cormack, R.
Fastnacht, A. Ramesh, L.H. Chen,
"Thousand fold Change in Resistivity in
Magneto resistive La-Ca-Mn-O Films",
Science, vol. 264, pp.413, 1994,

E. Dagotto, T. Hotta, A. Moreo,
"Colossal Magneto resistant Materials:
The Key Role of Phase Separation",
Physics Reports, vol. 344, pp.1, 2001.

U. N. Gupta, H. Muthurajan, H. Kumar,
N. Koteswara Rao, S.P. Gokhale, V.
Ravi, "Synthesis of LSMO at low
temperature by novel  hydroxide
precursor technique", Matterials Letters,
vol. 62, pp. 527, 2008.

K. P. Shinde, S. S. Pawar, S. H. Pawar,
"Influence of annealing temperature on
morphological and magnetic properties
of LagySry;MnO;", Applied Surface
Science, vol.257, pp.9996, 2011.

G. N. Rao, S. Roy,R. C. Yang,J. W.

1790 Lle ) sosleis O (50,9 Yy


http://ijcse.ir/article-1-408-fa.html

