[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

Fojladi )Y ala o) od ol o le 4y 503

WWAY Db Gla b

ARl a1 (slad pun 5 liduaddia  Silu
<l 8314 4y La,, SINiO4(x =+ /YY)

Gl 58 025 €2 5 AL o1 ¢ ozl anal ol desa” ol uen (53¢
(o 0351 2 5 Al ol ¢ el ye ol s
«_ii):\ﬁ aj‘)g ‘OUM Sl S@L..A\ (adana

sdaSa

ot b a3 At U5 -dae Gy x ® /YT YT aa 0 b 5 Lag, SIyNIO, (oo see Jsa 8 L cudiSs

5 Gosh JUale a8 alay) Cgliie 4l slae 3l b 0 ad e a3 sl )b s @il sley o
ik e B sl gy b 4y il X sy iy ciib LSS A s Wl (S0 38 s saad
Lea Ly (Sl an sl (5 58o 3108 5 g (o s 8 s s8s0 coad whales X iy (5 Tl Skl i
2248 0 )l sled (p yieS 48 s LS SEM L Wl sai mhans (555158 ) 50 oy 0 s XRD s L2 sy p
51 ey 3l slad (il 381 bl a1 il Aa 3 Y4 g e S Ll 0 g0 JURIE palll 56
g Ul 22 Ot adipai (FTIR) oSl Jse il (s el iy Gl 331 Yum G 8enm Sl S s
C sa 4SSl LS (HaAlS L Gillal )2 4anis (Gl A4S Cal 53li S ¢ 5Sa oS S 5h 6 31l ) s A3 5a3 53 NI-O
alai (5led 48 313 i Lad Ly S 0 Cua slia (slacs o 31 s ol S sl 63001 5 a3 (sles (Bl

Al e ialS Gl s il Gl L L

-

LY P
A 4 ) ) 455 LapSIkNiO, dcudsas L ay (SryCuOy ) sled slalili )yl CaldS ) G
Uase 3 omb slaled j3 )l Lap,SrCuOy 4 4l s )il 48 Ly, SrNiO, ol 03 S s
dagl Al S 5 V] [ Y] aaie QL 1) b aad ox cGaNT Jlaieds an s b ol ) sy Hg g
KoNiF, culSeu sy oy s oliale b padalinas 8500 il slagde 53 » LapCuOy4 5 LapNiOy
3d sk Jadl glacilla G )5 S8 in) 551 G it (Y F/mmm (a0 5 8 L (Ju S )
30 805 e 3 «¥/0 eV L LapNiOg L (05081 2p 533 Jadl sacilla 5 CU/Ni walic
O s LA NI/CUO, laia ) S o (550 Gl (Sadchia [¥] cal Lap,CuOy o2 llsia

AS Wi Ol a0 S 5 By L [F] 28 e DI slae Gladia G 50 4S Gl (Wl

S al 53l Akt o3 eI 1s S slho §lg
AY/F/XS iy 21/3/1 A il
mghazi@shahroodut.ac.ir J siuse sin 53°
Fyy


mailto:mghazi@shahroodut.ac.ir
https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

Sy La,CuOy 5 LagNiOy 2 sdee aladil La®™ slaos slats SI7° slag s uiila
JOT ¢[7] o QUi 258 ) (Sglia

& LagxSrCuOy @S 5i 48 (Sysa )3 aplon plla X=1 2gaa )3 8 ) LB )
X+</+00 (5) 3 LapxSIxCUO, pivas 531y Sl alai ¢ s yish (K€l i 2 5800 Bl )l X >0/0 00
A8 2 el Gl sl saaliia X ) (s le gd () e (ULa ) LapySIKNIO, L2 283 0e (LS
V] [A ] S ) lacul oS 5 WIS G 1) oSl U sl wend (AT o s sladdls
Gl s Gl 3 050 S € 83101 Sl Ylaiades1S Lap (SINiOy D2 (ke il (31N 25a
AS St g Al o o8 Sabchia 4 aluns 50 Gl emhline 5 S pal A o Gli [4]
) ] 2 021 o heS s sladala

LS, Ca™ Jad 5l afia 50 a0 s o Risla b O s 48 1 SIS 3 o YT (sle in
503 1y alesies (553 ol slalind ) 5o Gad alaiedy Jila oS slaled 5o S ala) La® clag s L Ba?t
b x=V/Y L LayySIyNiOyg 1S adsai jo aiali e b alad slaa |y laalas 5 cpl 4 DX Glaa ag
A1 Ay 50 Ceda SO LIS i ) b abiiaSla )l Sl YE K a5a 50 jb el 4y X
33 e LSS (58 (SASI ) Jeala gl 3 pdca oaaali ' L 155 4S 2,13 (s s p b S ) 0 W
NiO, Siladia (5533 s3n1 53 (Siuad 43 (5323 4 Gualina 5 B alai ey Gl 38 0 jia o815 aS s
L] 2sien s

Lod i (s i) g aajla e 5 -da Gl X=V/T L LagSINIO, S 55 i 4y 3a8aS (2
})zescj\qs\t_.’a\ﬁg@_'sg_’m Sl sl Gl 3 0l 5 AL (59 o ¢ i alida Jal je

Al 3l 4y b adas sled (Kl 5 o) 0

A&l Jal e

load i J3-dw G5 Ay LagsSIxNiOy (x=+/7T) <l a5l

il dse olsieas (CH3COO), Ni-4H,0, Ni(NO3),-6H,0, La(NOs)3-6H,0, Sr(NO3),
BB Cuale xaa) (pra 5 sie oS gind b (La, Sr, Ni) s slachl i (i) ol 50 aibad oa p 84
Lole S i dul (adidie Hle a2l Ja o3 Jlisd b Sl he a3 (4/YY-/YF =M
Sl onaces (Kl 4y Culy Clacs s e A Bl da 0 Av slad )3 5 ead adlal Jglae 4 JSGE Ll
8L I slal B akeala &yl s el dia o) ) S il da )0 Fov joeadiapgd J5 asd 43 05 U ad
Yoo @AY Ave Glaley o Cela 7 ) ) sa O sae 0 doals bale s 2598 83 Jslaa Ha 2l

iy Calide (slaled 5o ead iy 3l sladi sal ad Cidy 5l <l )3 5l gl () o) K iilsda 0 Y

V. Charge stripe
FYA


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

ol o tiale pal A ) Jshieds 23k 6 I N-YY ey N-Y e eN-AY e (N-AL L
215 o3l EDX 5 FE-SEM 5 FTIR ¢ XRD ) i ity A i pualic Cille 5 (555158 )50 653 5

a0 ala) (sl lea (s L Ladd et So i) Caa sl (slags e 1)

&aig@ll'a

"X 8 659 Sy aiacish
diaiiie Jidai a5 50 pualic 531w ol Ja) olia Anulae (sl 1 4S ca) JUlas 355 EDX
) 4S o2 (5 ,Se 31xil EDX o b s ol X (sUa 55 g (530 5 daxi 25 IS4 4 sai and
ola (ilad ) JSE 5o N-Y v v disad EDX e 3830 | A3 sl (5 pmaie S 5 (50 S (adidia (S
olie S5 LA S )3 dga e alie da ja aS aly LIS EDX (el da o gl Jilad il sl

il JLEL\ APEY

SrKb
SrKa

200 400 600 800 1000 1200 1400  16.00

N-Y o digad EDX i) Jscd

Al pal A
Jsh b Clg, b ba Jol b XRD oK ) cond saly ad ) sdi i Jliala ) gkl ) shiey
Camdge Cand o oala i ¥ K3 )3 Wisad il slaz sh Cand o0 saliiud a5 yulol 1/8Y 40 7 5
Ju KI5 Jaale b Lay,SrNiOy (x =+ /YY) 43 hasi e slacSy b e Cada ja 00l el slacsy
5 Oil8 i cada o laall cad (i 3 sled (il 38 L aas e (L ladi i XRD lacida
531 a8 R0ke il gia Cnl A4S ealoe (RIS SIS dapi 53 X iy OBl ) deals (slaali (sligy

A0 sk Cald 3 e 5 s 5k

v. Energy dispersive X-ray spectroscopy
Fvq


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O‘JM g ol pun (53¢ &L\\Jé Pk Jb@.’su‘)\ﬁ sl w)ﬁ}@gm ¢ i

E0O
480 i .
) wll 4000
400
E . ,TEUODA
§ 300 LE
E ! IJ‘! g 2000
8D 1 g
{ | 1| i | ‘Ir.' | UNANEAL £
200 Iy ','.M| fi,ioh .IWI l“i ,’ﬁlllj'-.f'- 1000
i \!'ﬁ"-ﬁ W l"'hwl'ﬁllf‘m'fnm N-800
100 0 20 30 4‘39((1 )5'0 0 S
- : q egree
20 an - |

&0 5]
2u{degree)

alida glaled o bdﬁ&iﬂj\.} R4 gad (<« i 3l (e Ad gad (gﬂ\ XRD glacih ¥ JS&

JJS‘L\.;.»\AA[\*]J)ﬁa&.\\))\cA\Aﬁu‘Llu\‘}.\w\)Qd)}hjﬂu}hb)\m\dJJLwLSLAM}Mu&\)J
092
pcosé

Sl X 5z dsb A s ((FWHM) @l jiSIas At 5o Ugy ol B elacS ) ol 5 51030 D adasl y ol o
lacS 5ok 5 lail ) S il Aay V¥ 5 Ve AV Avs lad o ead iy b sldisal )y
L e Hsh 8 lail (il 380 saianlin 4S Al oy yla sl YY/A 5 OA/Y FV/F (YO/0 dgan iy
ol i 3 slea (il )
L N-YY e g N-Yeoo ¢N-AY. &LAM}ASJJE:\JJ;\LSJJAAMXRDUZ\#L;QC‘)LVd&ﬂ).ﬁ
05 R LIK,NIF, od (i) R HUala b o gd (alal ladd gad UL eal gy 5 L Lasala (53150 31 ol o5 02l
o5 (a8 ) Joan 0 4S a8 dsulae b aSed slacli Mg ) Jilad 51 awa e L ) F/mmm (e
Aaja e AT iyl sled (il 81 L 4S 3 g e naliie 80a S L aSad il Alie )
O L 30 L e ol il il 380 55 40 ans () iy 5 el 48l 3l 380 ¢ s cslacl o) 8 il
il EAlS an 4Bl ana dagh ) 5 Gl 43l IAK ¢ 5 g el Sl Aa 0 VY 4 Ve
a5l el i g lala g 5 iS5 laadly (e a3l 5o 4 Cd Jal cl 4 Ylaial <l s ol

Sl bﬁh\}ﬁageﬁwﬁm‘)&aﬁamﬂé
Al g Jalad b g T 4 Ja gy pe 4384 ada v g cilide sLAd gad ) € 9 @ 45%d slacull ) Jgaa

43 gad N-4Y. N-Yoos N-YY s
a=b(A) Y/AYA Y/ATY Y/AYA

c(A) YY/VYY YY/VYY YY/V

V(A3 VAF/FNY YAV/eTY YAF/ a7

7¥.



https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.’su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

Las/38r1/3Ni04 ILaed SRARVAIRTION)

2400 B0 ]
2100 F 51000, prf E 2100 F 5920 prf E
F . Vobs | E Yobs 7
E 3 b C —  Ycalc |
g o e £ w0 F — Yobefeale 3
El E — - El F 1
g 1500 F | Bragg_position = r | Brags_position]
,g £ ] 'g 1300 | 1
& ¢ 1 = E (=)
£ g’ 00 E 1
E E r 7
§ 600 F 1 S| 50 f ]
F 7 r . A J\, AN ]

300 E
F E 100 P E
b El E oo [ T o
1} 3 E J
E = |9 bt i E
300 F E F bt ¥ E
L oo - 3
-600 W24 29 34 39 44 49 54 59 64 6% 74

™ 2009

La5/3Sr1/3Ni04

8 3 =1
T TTTTTITTrT
!

Itenstty farh. unizs)

0o F [ I (NN E
20 E m E
L | A "
Bty Pt ety it
~400
20 2 %0 3 a0 i = & e w0

2009

GBI gad () 3 i i Al g ) Jala o) paddy 2 sLaoNd X Ard) () gy s s 58I (g g el YIS
N-YYeuo gN-Yeoo (N-GY.

sslsd5a
Le01455VP dxe (sl s) (85 5 s 5 SSaa ) o Al 55 (5l )3 5y el 555585 50 (o) 20 8) 2
AT A @il Gl b5 @il Osh sdisel mh (55515850 43 s e gl 2l saldiul
5130 L alae ,d Jalid ity 5l (5 4 sad el o ol (s € JSE 3 3l S il da 0 VY 5 ) e
Avnm GSale had L )3 sl ) JSite o S ile da 3 Ay slad i el iy L sl Cand ©opm
528 samlie (gl gial 1) pallh Sl sia 2efe sabia 38 By zok ) aaglis Ly o) L )
U caay 3b sl o il 380 s 5aai gl G () siead |y (radidia ) e 5 odia agy Caadidy &l 3 o Sledy
3 5h sled (48 asdie) fonm GSdbe Lk L (3 JSE 4 sade ol 8 Ele da 0 AY
Ui Jlale galld 3l 5 BaacSy G paddie Gla e 1ol QI3 O 2 48 Gl ey Cpical
Gfale hd L (13 2 S ile Aa 0 YT 5 ) e Uty S len ighn GRIA L 3 sde JSE
531l 48 gl ol b ol oaliie 8 (368 Jal i s 3l lla l 3 48 ailead JSEE Ypm 5 ¥ronm
51 iy 5l sled (gl 380 L dia e (i s sheat dlie ol sad J38 ) 30 (S i Clla 4y s ) )

238 e il i So gl isi 5 i padidie b e 5 e Gl 81 <l )

¥


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O\J\Ss.AA g ol (53¢ &\JJ Pk )LI?LJJ‘S sl Gm)ﬁ}‘;ﬂ_y\.mi.ﬁm ¢ i

B Sl um
S1 1.31micion

N-YYe o gN-Y oo o cN-29Y v (N-Av e (i I8 Qs WA el 5) 0 FE-SEM _nsbad ¥ JS&

AU il 53 ) sl el by S gy
d35 40 d led Gl 581 L i 30 M-AY s s K-AY e Adsad 9 ed 5 4n s sl s Sl (o) )
laglau kg 3a FE-SEM _n slaai 4S aiad salal o) S il da 0 V¥ e ) v v ag o) S iilwda o Av )
dap ) e Ay 3 dae slen (il 380 LiaS aan e LA K=Y v A gad p gual 3 sdi e 02aliia & (G
)5 50 e ooy (load Cada Ly i W ) i IR 530Sy 5 S S o il Ly )y ol & il
s dnfii 50 2550 Jaalas (555 305 sl e S 5 25 e oy (5 e (6308 <33 Jas (sled i 81 L
#uhaﬁ%ﬁd@ﬂ‘ Q‘JJ«J‘).L\ _)Jé‘_)ﬁuﬁf.\dﬁ\ QA'\.@AJJJJJJL;AUMJ:\@_H
) L e Sl cllad ¢ gk (e Bla L 3 s alad) s 8 i s B Gjleds asdi

IFT e o815 a5 5 03 S Ol (0 ol3 58 4y e 4S My e G 380 ol b 5 50

F¥Y


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O‘JM g ol pun (53¢ Q\JJ Pk JLIPLJJ‘S LgLAAGmJ‘).J}‘_ﬂ\LJA..Ai.ﬁm ¢ i

M-3Y+ g K-9Y+ WAigai dydags o FE-SEM bl 0 JS&

o il ea) S il da )0 VY e a s sled i Gl 331 L ed ol s o3 M- Y ¢ A gl gual BLENEEEN
U 3gdie Ciel 450 e 0 el Gl o sled 48 alBia a0 Cad 4l (8 )
Cr Amily ad () s lele 4SS i) CieLime 43 sl 31 ol (laddy il Cansddy (s 53y ooy sh
4 ade 5 A e S ah b b o0k Adla b S S la sl () e W 0 sdpe 43ulS cund ) )0
Aagi ) e (LS clilivg I daxdly Jus sled ighn 4a 8 O 38 L asdee iy @l )0 Al
sl gad &5 by a8 wi e a8l Caends (s iCkn Qi (ol 5 (5508 adand g <l 3
L) £] 2sbire 58 ) ladas SIS el 2 ga gty 5 S e

A VT laa U s 2 oalal (1 Jay) 53 Ly (Bldas (sl sai o (5 Sl slad 5l a0 ) 0
35 on 0300 asiise Ol e Lad Gaad 0 oad oalal Slisea J3 5 28 0310 ) s asine e sty 3 S il
128 sl Crand 34y Jeals 2 g 2808 Gyl 2 258 Jasi 525 40 Sl J3

Sl 3 Bstis Ay Ton slas 53 1y O e Al e ) 02 oslal gy (5 JscSolin 51y 131 Adgad
O S e i Jb el T sl ol Sl da 50 AY 0 lad )3 ) Ol Gass asdd e ol e el (paia
O deala a5 tags Adgad 058 e aaliia T JSE jo O FE-SEM i seai 4S 23 d)\ﬁet' P-920 4 g
Gled 0 s 5 el Soloa A S ilu da 3 Ve s slad jao) € jo Cicle £A Gdedy | 8 Als je
FE-SEM _nsesi 4S 24 (5 ))38,U Q-020 4 sad () . aiS e Sudy Jl el Vgl 318 ks 4n 50 4Y

J)JGADMLIAWJ&IJJJ:UU;MLJJJA

FEY


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O\J\Ss.AA g ol (53¢ &\JJ Pk )LI?LJJ‘S sl Gm)ﬁ}‘;ﬂ_\*&mi.ﬁm ¢ i

= ~ —

1S Ok M X3B 0K 1. 808smn
.Q-920 5 P-920 (sla4i sai 4s Ja 33 ya FE-SEM _y s -1 5l

6 JSlia 2l 5 Jsha 50 Gl (o (RS ad 5 65L 0 1) e ile DUal il $ie 3 S SR (s )
OLS 2 5o alagl addy S 55 Dl 53 et 31 AS (5l s S 60 piee 03 T SS )2 aS0lin S ) 8
Gl Ol 42 1) a8 cp) Y] 2sdiee o) (s laSia aul 3 Jsb 50 (8 (Snse 5508 48 Maa
Cada e 4aldl s by g leSiiA gl 8 Jsh a O lad S g0 Cada caS Ay a6 O e
4 e aS e pdioe Slea e dlag) (pinad 5 Ju ilale (ol 5 Gely ol 8 sk )y Gl lad S se
328 0e B BaaSo L el 50 b gl o my gladaii 0 pdie SRS 4 il 3 Ak S i
a5 o (Sinse 5 oall 55 sl 5y 3 ) sle dsm st 1) (5 ) A ¢ iR (sl 4 G 6 0
4S 5 Sae s ) S s lals S [Ve] VT A€ e Aale 255 sa Jlae) ) gl ) (59 A8 s
o35 Ala) coad o Cda (S sty 4S il ke 58 L 2 o2 saaliie i3 gaad sladihia
50 x5l ()50 a5 (58 5 5 (slaonay oy g ce 35 Gl Gl T s S
VY] o) 0ah gy alSias) dlaus st 4S( i (L
G112 Q Aisal S A (5 i L AS 258w el 7 a0 Q 5 P s gad y sbiali dilis )
¢ Sl lay Gl 381 5 Led (a8 L aS () Ganda o) P4 sl 4o s g (il e 4y o (5 55158 ) 5
81 )2 4S dia A Xl A (s SRS D Aisad 53 Ll Gl g igadde e )l D)3

.JJ.\I:GA.} saLia LS‘).'.S(""‘:‘? Q“):t:\a:\ Q\_)J

441


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

L.)\JM g ol (53¢ Q\JJ Pk )LIPLJJ‘S sl Gm)ﬁ}‘_ﬂ\h'wm ¢ i

4 sad () ariSioe okl Jla () sicdn J51 Sl e e b 50 Al slads (o 5085 ) iy 0 )0

L E-AY ¢ 4 dnlie 5l caud o odly (L& V IS8 3 o FE-SEM Ly sesi 4S < 51 Kals E-920
O ) 43503 (5 pfadia U 3 4dsal cpl Lo 3 83100 4S 3 p8 e s3lia 7 sy 43 N-AY ¢ Al pal
3 sige Alisa () 4S 250 02alie geal )2 (5 AN B4R SIS 5 Al RS Dl )0 (A S 4S0y

50 a3l sl 88 se Cada Jidg
= = o

e

=
...........

'1S.exkv x3\8.8K
E-4Y . &igaidihagyya FE-SEM _nsal .V (8

Ohed b Jslae 25500 Sl 555 )Sle zhsal ) ealdiiaal Ly i 3 5 S 31 4S () s () 2 ) 0

J- gl b a8 sl g i a5 J Sl Gl ) J g buealal Ada e 3 Jadd ol salal L day) y
FE-SEM Lz sbai i ol a5y QA8 A JSS 53 0 43 Ja 52 30 FE-SEM Uy seal 48«24 (5 13851 920
3 A s e Hhakg A4S dia e L S sladisal 5 srgs Sole b oad (SR A
o Lyl g a5l il 4y ol (Sean o) 200 0 000K Ll 5 oSy 50 il s i sl yicuAl g5 Sy

AL Al a8 ) Glae gl

X3
J-4Y . &igaidaghgy 0 FE-SEM ageali A IS

i Jlia 15 1 a2yl (sled GBAIS Ly 4S R datis () 5isa FE-SEM s sl 3l IS ) slat

Sl g pe g O (Bish 5ok S8 It a)se 8 cled ks (BAS L 5 Al e GBS <l 36 )
sbagtle Sl 4 an 5L L3 s e 53 6 31 il 381 Caely i3 5 (5 b SEA (sley (il 81 Bn ik

7¥0


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.’su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

O pgbal pASlia Gl lia glad A Rl da 50 AV v (slad 4S au e Ll FE-SEM _n sbad
Gk sled wat b Ay beSAA Gl wdd (pined 5 g beSis gled il b 2l oalie
5l s @3 5 @l ol Jlae) L 4S dia p ai€ oS S e e 11 <3 851 adudl 55
OIS SaS 3 (aia G 5 il 55 Pl aS b 2 aalie (5 p8nlin (slaci i gl (55158 ) 50 ks
S osbty 2 oamlie Il juad mhan 55l yse 03 i lagn) 2 4S s a el Gy il 3 6l
sdiall a5 St lad 5 U5 4n e s Jeall (sled sl g «Cai€ by 3153 51 4 ol )
0 e il 3 ) e SEA 5 U5 40 da s leealdd le ) e a8 1 Led aSoT slady g oS
B 45ULD L;} Ul e RS Gl 4 G gle) el Yo i—‘;’)ﬂ s 8k b olwsda i
ald it o e Sia 800 (slais) b Anlie 5o il 3 531l 25 saalia 5355 Ske 43 haga e gl

L ad s |

G oal A
Lagl s )8 sl 3 ) ge 5o (le Dl o) 5f Custy 5 Ladisad 50 3 5a 50 Sladi g & 58 () 2 shaled
A¥ ++ S-Shimadzu Jae 3w 8 (sabe eaiacinha dg jsd JoadolBiwa LIN-Y oo v s N-AY e slads gai )
N se Alh 9308 e e JSE 50 ASlia Gl sadi saly (3 4 IS H0 4S Ak 4B K e 8 () sale il
O [V A] e o2 ()1 3% iy Bt j04S 0 i gy N-Y e v s &gai gl #YYem™ 5 F4A cm?
JY] ¢[Y 0] 283 e Gt Ni-O Mgy asndia 53 5 C sae sliul ) 3 (AAES dadn i jian ) laals
datia ) JaiS slade b Hlalite ald g0 ja aS aad e GLETN-Y v v 0 g N-AY 0 sladi gad (5] y laald Alia
50 )3 NI-O 23 sm 283 e (L& AS 214 0 Gl 38 ch'lé\\‘Qﬁa}hJ\MCJPdm\)ﬁj
Slad SIS L C 5 @ A5 saull (ialS Ly i 50 anis () Canl il S ¢ S S (Sl 8 31l (5151

ndacS Hshs Hlail g dy L

74 —+— N-1000
—+—N-920

72 4

70 4

o \[/\f\_\‘

Transmision (%)
D [} l°d
o N B
i =
-y =
oy
{'5
?
7

T T T
400 500 600 700 800 900
-1

Wavenumber (cm )

N-Y+os g N-9Y. cladigal gl FTIR clacish 3 s

1A R4


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

S A Caa gl (g o 3l

Sl sy JSas (S 3 s o) (shalie Jlen (o L Led o (S i1 6 505 e sl (5 5% il
N-AY ¢ ladignd () sl YV B T lea 530 50 pwhline plawe Jel) 50 5 (Laybold
Ao o pala (LA Y ¢ JSE 50 () i 4S 2 aladl N-YY e e g N-Yees

4< 23 K e oaaliie Lad S L (g 2350 (eS8 5 g e slia Ladd gad ¢ (30 slad <Saa 3 3 ) slalad o
Sl Ol slaley 53 N-AY 4 &igai 5 il i ol Silia GBI WS500 2 Asie i 02y i slia
450 ) dlia () ¥ Joon o Calita (glad A 50 48 gai A 53 02 (5 56 30 5 5 g Caaglia jlate ) M2

e AL 655 Caa gl ol ol e <l 3 851 5 il 38 L AS @il sled Gl 8 L Cad oad

50000 T N-1000
N N-920 w
. 35 4
ao000]  *
R 30 4
s0000] s =]
~
£ 4 5 20 4
13 R &
%20000 B A:A E 154
3 10 o
10000 4
5]
o o
s0 100 150 200 280 50 100 150 260 250
T(K) T(K)
50
N-1300
40 A
-~ 30 o
£
&
= -
IS¢ 20
10 o
04
50 100 150 200 250
T(K)

N-YF oo gN-Y oo (N-9Y s laddgad o) n lad Ay o Sa g caaglia  Kiau g ) + IS
dﬁin@h.\MJ.\)huﬁLueMgu;ﬁl&‘d\,d&ju&aj&&j\.\.ﬂ} Jdsaa
gk

FERY

Yio YYo Yoo

N-920 VAY Y/MV | 4/8vV
N-1000 | +/¢+ | V/oo | ¥/¥-
N-1300 /Yo o V/EY

SRSy sl @l 3 sl S L b sladels (SaiS) (il 38 caleday il 5 e Caaglia o il A

Lasd o8l 5 b O e 3 (oalaliie (adair ) JBS 5 @l ok 5Ss S L i gie adala
RS a5 4S 028 oy (LS Wl G e o3 831 Gl 58 o a5 s il sl (il 8
0 Wisal dad dsde oalie Vo JSUE 0 4Sola [Y)] Alie (RS 30 Cuglia dadala S,
o315 Caslia (oled (Fida (aie an) b dad e LI 1) Cglie jlate )3 b)) (L5l ) (Gadda (oled

7YV


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O\J\S\.AA g ol pun (53¢ ”'Q\JS Pk Jb@.’su‘)\ﬁ sl w)ﬁ}‘ﬁgm ¢ i

S L Bl dp/dT>+ 5 Gile IS oSy b Jklia dp/dT<r 48 3,8 Gt |y b alii 1€ (slas (o sin
9 il Jae Gl sddi sala i V) d&&)quﬁﬂTg._\mﬁdp/deuJb}deu)_[YY] Caal (5318
saaline 3 yiaS slaled 5o dga o lagad ol 5o ol b sk Sl 4y IR gl by jlilite Wl sad cad
X= /7Y YT 5 Gadaliie g jd il alai sled (o) o2alite JiE jigeaal 3 4S N-1 T+ 4 53 Ls guad) 2 giine
VoK asaa 50 g N-IVe v digad jrooalie Giga () W [YV] Qi YAVK 253a ceas ddsad j3

Al ik \_\J.A(Ja.\).u\_\ O 5l Gl Saa

2000 1.0

N-920 : N-1000
i — 05
I
-2000 i Teo 0.0
SR s
% -4000 '-5 05 ,‘
; 3 il Teo
- b A
60004 -1.0 .. “-a‘_‘;f‘ﬂ
PPN ot
i )
80004 * :
~10000 -
50 100 150 200 250 300 100 150 00 250
T(K) T(K)
N-1300

dp/dT

50 100 150 0 250 300

6
N_\v~~ JN'\"' ‘N—%Yt ‘SLAMJA.\.d‘\»h.\%ﬁb}\’ﬂ.ﬂj&wuéd‘"dm-\\ N

j\‘_f’_}u;.w;ﬁa};@j&a‘ﬁﬁdum\dcuﬁﬂJaéﬁ)ﬂﬁ\Jﬁ\ﬂe_}:\i&addﬁuaﬂad\ﬁ

5 (NASPH) il e dla € slagy 5,3 «(ASPH) <liblal éla S slag g% Gies Jae an b)) L

2Se s 4kl Gl ) ASPH dae ) (Sl Cueglie aSien (5510 (VRH) astie 30 b Ulea

:[YY’]
=p T exp E, M)
pP=p, T
22 580 Ol aday) ) ()l b (NASPH) <libbal je éla £ slag s )3 Jae o
3 E
=p,T 2exp| —2 Y
e ")

s die bl L Gty L 31 i s g s obedled 550 By sy ol o 4S
sl 4 by 8 GRAI sl e 8 3 48 Gl e ales (S S o Y s
Gy ) (Bl A4S e F) sdle (Saley clla o) a8l A Gl Sl 3 B¢ ) il sa sl

e s 33 il Loy 5 Y 53 2 sdhse b oSl i 5l (S 5 (e 3 a5l
Z¥A


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.’su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

Qusi 2 a8 sy veae e g gla 4 gl (0sid zae i ) JE 5 il s St
oI5 BB Hed 8 3 e ) (oS Wi 25 e LT Sl e

2 sdea Ol G sacnn (VRH) adie 4ala b Gl Jae 50 e glie (lea 8

_ (To j“
P =Po€XP| — ™)
T
il Gy sea (T sSMedda ) ja8
3 24
N (Eq) &
[V E] Sl e i Gy 5 ed Ol S 0 s I8 N(E) 5 SuBuls dob ¢ o 048
G Mlaly 38 5e 5 ailead g Risla (calal (o 53 53 (A58 slaclla 4S 3 58 e Hlai 53 Jaa
S0 Sl dala aie iy Gab ) Saiila col W dikad )8 s 5 o Ghabal s ladals

Y] 208 aladl a8 led il st SS L 5 800 43 s jlailals Jae

KT,

(e B A S L O S dilad et ) il 5 gadilia | GE)n (r e Al A ) 0
o)) gl ead el ol 5L Gl e W ‘(\ \ JS\..I:) Caul A%l g 553 55l 40 b ej:u J\K slad

_&;Lu:\ Q}&A “)\KLQLAJ‘L}M‘}

N-920 44 gad

VRH 5 NASPH (ASPH sladae L (o2 a5 slaealy ¢t g Gl )3 (S i) il ) o 5ilSea (s () 0
Jae b st T ciillae YYoK 100K (led 83l Lo 48 als gl (53 ol @l s K i)
Dbk IR sley a8 0 Kse (o5l oad sala Gl VY JSE 0 o Aagi 4S )y 35a 5 ASPH
Gies JMe M Gl Y IS Gl cana aigad ) RS LA A4S Gl VYK a0 sl Candy
) Ba s tedlad (o5, ol (il lle 2l jh S alai IR (gled (VL 0 Sl S S slag 5,30
Spa 50 A8 danlas il gl i) L 5 () Alid)) ASPH dae b oad glaeals (551 b
_[\‘ °] S YYVYmMeV

05 31 S iy caloadi o3 Kisla Lo i ASacl 31 VY oK isles 5 (ot s plii Aali
830 0 dae 0l b ot slaeals 2 gd e oad VY JSE o aSlia S e Cuadi Gl a2y b g

A5 e Gl VY KU T K (e

F¥q


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.’su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

120

A EXP
FIT
100

-20

T T T T T T T T
140 160 180 200 220 240 260 280

ASPH Jaa b o Gijlndasii g YV K U Y0 glaad il o N-9 Y+ Adgai by Craglia jlagai VY IS
55

m ExP
—HIT
5.0

4.5 1 "

4.0

Ln(p)

3.0

2.5 4

T T T
0.30 0.31 0.3

2 0.33 0.;34 0.35 0.36
T-TM(K -1/4)
Aigal ) Y K U T plad aali 50 VRH dae b o Gi3) e 9 T s g0 5oy caaglia jlagai VY IS
N-4 Y.

N-1000 44 g
sl YU 10 VRH s NASPH ASPH sldae Lo 5ag e glaa slasala (55, 5 aan 48 gad ) 0
Slandla by asd () saan 48 ae o yicaulia 3 4dsad Cpl 50 cCpslS YV WYY ey bl e IX
s g badlad (65,1l saalie Jld V€ JSE j0 4S 390 ASPH Jae iy slaa 530 () 5 (2 e
2 IR ey py ol N-AY e &g ) Fgin S a8 VY meV 2sas 3 i) e ) sl

ol s sl i Y 0 JE 5 48 dal s VRH Jae L (3adad 0 yicaalia S YV YA 550

7O,


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O\J\S\.AA g ol pun (53¢ ”'Q\JS Pk Jb@.’su‘)\ﬁ sl w)ﬁ}‘ﬁgm ¢ i

] m EXP
12 . FIT

A2cm)

04

20 240 IT('z(é)u 20 210 280
ASPH J3 b o (i1 0 4l g YV KU YY s alad sl A N-Y v o0 Adgaibfag craglia glagad V¢ K&
m EXxP
FIT

0.7 4

06+ "

0.5 "

0.4 [

Ln(o)

0.3 4 o

0.2 4 o

0.1

T T T T T T T 1
0.257 0.258 0.259 0.260 0.261 0.262 0.263 0.264 0.265

T -1/4(K -1/4)
GA) At g YIVIK L Va0 a8k JaN-Y o v e &igad o) T oun jp g aaglia Jlagai, Vo JSi
VRH Jaa b ¢f
N-1300 44 s
YL 248 2l ) O Aisa Gl ) oad laeala L (So Sl (il il sladae (31
duala (ASPH) eliflial ela € slacys 33N dae b i) e 0aslS YV YO 63 (iny HIX sl
x5 (B3 ) sdal Caady 55 s s obudlad (55530 3 sl e s2aliie VT JSE 3 Oy seali 4S A

ol 438y 380 6o 53 6 ) Ll 581 L B AS g e Ol aaii ) Gl Y €€ meV

700


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

O\J\S\.AA g ol pun (53¢ ”'Q\JS Pk Jb@.’su‘)\ﬁ sl w)ﬁ}‘ﬁgm ¢ i

0.60

= EXP
——FIT

0.55 4

0.50 4

0.45 4

0.40 4

pEXcm)

0.35 4

0.30 4

0.25 4

T T T T T T T T
230 236 240 245 250 255 260 265 270

T(K)

ASPH Jaa b 0 i1 Al 9 YV K W Y¥O lad bl Ja N-YY o v Adgai by Caaglia agai V7 IS
VRH Jae b 1) (s Gt (apad slaeala ¢cpsl€ YYO LA 630 5o ¢ b alai HIX (glay )
RS L ladd sad (530 ) sl Clidd palie Al (gl il a8 0ala LI VY IS 48 sl oLEs
358 434S Gl S CueS p 5 s oladled 55 B, ol 0ad 001 ¥ Jsan ) sl QIR slea YL
il 8 O i 5 adn 3h sled i) 80 L 2 gl e saaliie 33 Jsda 5o aS0lia sl Al 5 (55, 5 &SI
Al e p, e Al Ml e S o Hlasa Sl 5 b gl 8 G oladad (5,80 <l i s lail
s gad (gl (s e dlad (55 00 Gl ) adl Waadly ) ye ) éﬁ\} S o3 s lail o Gl bl Jddaay
N-4Y . Mﬂqmjnguua)a)g?ﬁdusém\ BTNt Qa\@’\)u:;\ N-YY oo gN-Yeon
Ligad ) E;=) 0 meV e 5 [Y)] NdygrSrossNiOs st ) n E;=129 meV _laie 38l o lail
S Gl ) (e o il g sie sl 5o IS Gl ) deala gl [Y0] sl sl i) R Lay 76Sr0,25NiOs

I ] 0l s an K00 s aladl sla HIS 1 < gliie led slao Jb 3

] B EXP
0.5+ —FIT

0.2‘58 0.2IS(] 0_2;6)% 0?;54 0.2IGG 0.1"68 D.Z’ITU

T (K")
Al g YYOK U YA glad bl Ja N-Y ¥ v Adgad o) o TV a0 cuaglia i gad Auglia Y V() IS
VRH e b of G431

FoY


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.’su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

(V) Aol b Wheala () e ) odal cuddy <l pualia ¥ Jg2a

| n@emk) | Emev)
N-920 ¥xy et \YY
N-1000 JEEXY Y4
N-1300 JYAXY 8 VEF

£ Jsan 0 gl IR lad y 5o SRS L i sad (i) ) edel Candy pulie dlia (5

4S pg I8 (N-AY ¢ adgal) e gilh alagl s ja 63 8 )l (EalS L aS day e L py pailie ol o
AL aaila ) ye 1 (S il 21 5 e 48 e Gl 38D A8 pe G Caad 8 o2l Bl e slie i yae
3 A5 adsal ol sl b D1 50 e (MBa A4S aade LIS o5 Asal ol T lade

Ll 800 sladd gal
() Aol b Woala () e ) odal uady gl pualia € Jg2a

P - p(Qcm) T, ( K )
N-920 ¥/vaxy f V/Exy T
N-1000 V/Xox) Yo/Fx) T
N-1300 Fo/axy Yex)a©

G853l sley GEalS L aSlagl ) e 8 anii Ol e J50acSy L e sal gl Jilat Aualia )
Caaglia dngii 50 g 4l Gl adela (S  aSa lay G Lot Ga e S8 w3 6l
D20 5 YL 03 (Saisdl Gl o 5lSe 48 R () e Crinad L lbige il 81 iy 5L (sled GBALS Lo
Caely o) oIl (IS 5 (b o3 63y b akan HIR sl Grimad Gl Cgliia ki I (glas
Ashia s S slala g b alai IR slay lails 5 b alas 3l s S5l
§ 84
Glua a5 5ol JUals 5 4aed Cigliie o )3 slas jlail b 5 J5-da (s LapxSIkNIO, cudss
A gy 3 S Caalia 5 K il s EDX (FESEM FTIR «XRD (sbeSaiSs b gl (So 5
O 1 50 a8 5k sled (S 48 A Ll SEM L i s mhass 5 55158550 (2 5 XRD s
sl eyl gley (il 38 Ll o) Siile Aa 0 Y asdie dS i 3 5e JURIE palla

disas 53 Ni-O sy Jsba 213 (Lt Wi sai (FTIR) Seti) s Cisla (o5 31 il () 380 WS

Fov


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

G L C 5 a Sl Ll GRS L Gl o daii al 48 Canl 53l sS ¢ iSa oS S )b 6l )l
REI NPV K PRI PR DA
i3 8 31 Gl 38 5 4n s (5 ol (slad dn 8 2 Gadilie I 40 s (5 Jluealal gl i
5 Led GBAS L b addie ladi el g jleSia loy il ) deals gl ) 2 b e GRS
O b Lal ol eaaliie &l 538 31 o (el st (s 5 S gl 5 55058 50 e Sl ey Gl 8
5SS el s Ak 58 30l ) Al oSy as cil (LS a8l e as o JSI L ol Bla
Caa slie el 3 5001 5o Gl 380 L Ak sdaliie A8 ay (S i) Caa slia (5 58 il L b akai HIK gl
IR slad ¢l (3ldia 5055 Craslia (led Jlasal am ) b b (S L sladals BaiS) (S Lo
Ol oy Gl YT g VY0 T Gt i N-YY e g N-Y e e N-AY e ladd gl () b alas
IR lad el 53 5 Hlail (il 381 L ok saalia cciad HUALL 5 Saa 5 hdla Gig s el g IR slea aSlagl

8 s iU sWled Cran 4yl o

Al g S
| S JUeS Caa slia (slas e il (sl lginal Siaia ol 3 Gliil jSas 5 LS i€ I )
Pt
@L’u

1. Ghazi M. E, Spencer P. D., Wilkins S. B, Hatton P. D., Mannix D., Prabhakaran D., Boothroyd
A. T., Cheong S. W., "Incommensurate charge stripe ordering in La,,SrNiO, for x=
(0.33,0.30,0.275)", Phys. Rev. B 70 (2004).

2. Spencer P. D., Ghazi M. E., Wilkins S. B., Hatton P. D., Brown S. D.,Prabhakaran D.,
Boothroyd A. T., "Charge stripe glasses in La,,SryNiO,4 for 0.20 < x < 0.25", Eur. Phys. J. B 46
(2005) 27-32.

3. Anisimov V. |., Korotin M. A., Zaanen J., "Spin bags, polarons, and impurity potentials in La,.
«SrCuO, from first principles”, Phys. Rev. Lett, 68 (1992).

4. Hayden S. M., Lander G. H., Zarestky J., "Incommensurate magnetic correlations in
Lay gSrooNiO,  Phys. Rev. Lett. 68 (1992).

5. Aeppli G. and Buttrey D. J., "Magnetic Correlations in La;NiOg.;s", Phys. Rev. Lett. 61 (1988).

6. Vaknin D., Sinha S. K., Moncton D. E., "Antiferromagnetism in LaZCuO4_y", Phys. Rev. Lett. 58
(1987).

FO0¥


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

7. Wakimoto S., Shirane G., Endoh Y., Hirota K., Ueki S., Yamada K., Birgeneau R. J., Kastner M.
A. Lee Y. S, Gehring P. M., Lee S. H., "Observation of incommensurate magnetic correlations
at the lower critical concentration for superconductivity in La,.Sr,CuO,4 (x=0.05)", Phys. Rev. B
60 (1999).

8. Matsuda M., Fujita M., Yamada K., Birgeneau R. J., Kastner M. A., Hiraka H., Endoh Y.,
Wakimoto S., Shirane G., "Static and dynamic spin correlations in the spin-glass phase of
slightly doped La,,,Sr,CuO,", Phys. Rev. B 62 (2000).

9. Bi X. X., Eklund P. C., "Polaron contribution to the infrared optical response of La,.,SrCuQg.s
and La,,SrNiO,;", Phys. Rev. Lett. 70 (1993).

10. Wochner P., Tranquada J. M., Buttrey D. J., et al., "Neutron-diffraction study of stripe order in
La,NiO,.; with 6=2/15", Phys. Rev. B 57 (1998).

11. Lee S. H., Cheong S. W., Yamada K., "Charge and canted spin order in La,,Sr,NiO, (X=0.275
and 1/3)", Phys. Rev. B 6306 (2001).

12. Ben Achour Z., Ktari T., Ouertani B., Touayar O., Bessais B., BenBrahim, "Effect of doping
level and spray time on zinc oxide thin films produced by spray pyrolysis for transparent
electrodes applications”, J. Sensors and Actuators A. 134 (2007) 447-451.

13. Dumeignil F., Sato K., Imamura M.,Matsubayashi N., Payen E., Shimada H., "Modification of
structural and acidic properties of sol-gel-prepared alumina powders by changing the hydrolysis
ratio Applied Catalysis A: General 241" (2003) 319-329.

14. Gwang D., Guo F., ChenJ.f., shao L., Liu H., Zhang Z. T; "A two-step way to synthesize nano
inner-modified aluminum trihydroxide A: physisochemical and Engineering Ascepts 293"
(2007) 201-209.

15. Kwon S., Messing G. L., "The effect of particle solubility on the strength of nanocrystalline
agglomerates Nanostruct"”, Mater.8 (1997) 399-418.

16. Brinker C. J., Scherer G. W., "Sol-Gel Science: The Physics and Chemistry of Sol-Gel
Processing™, Academic Press Inc., San Diego (1990).

17. Iskandar F., Gradon L., Okuyama K., "Control of the morphology of nanostructured particles
prepared by the spray drying of a nanoparticle sol”, J. Colloid Interface Sci. 265 (2003) 296-
303.

700


https://jsci.khu.ac.ir/article-1-1545-en.html

[ Downloaded from jsci.khu.ac.ir on 2026-06-16 ]

I \Sad 5ol s (530w R BRIpE Jb@.}su‘)\ﬁ slad () p 5 (b Aaddia ¢ i

18. Zhao, J., Shi, L., He, L., Guo, Y., Zhou, S., "Ferromagnetism Enhanced by Lattice Distortion in
Fine Lag3Sry5NiOy Particles”, J Supercond. & Nov. Magn. 23 (2010) 411-415.

19. Stavola, M., Cava, R. J., Rietman, E. A.., "Evidence for a Peierls distortion in La,CuO, from
vibrational spectroscopy”, Phys. Rev. Lett. 58 (1987).

20. Gervais, F., Echegut, P., Bassat, J. M., Odier, P., "Analysis of infrared reflection spectra of
oxides of the La,CuQ, high-T. superconductor family in polarized light", Phys. Rev. B 37
(1988).

21. Zaghrioui M., Giovannelli F., Pruvost S., Poirot N., Monot-Laffez 1., "Magnetic and transport
properties of Ndi7Sry33NiO4", J .of Mag. & Mag. Mat. 305 (2006) 71-75.

22. Siwach P. K, Gautam U. K., Srivastavap,.Singh H. K., Tiwari R. S., Srivastava O. N., "Colossal
magnetoresistance study in nanophasic Lag;Ca,sMnO; mangnite”, J. Phys. D: Appl. Phys. 39
(2006) 14-20.

23. Emin D., "Studies of small-polaron motion IV. Adiabatic theory of the Hall effect”, Ann. Phys.,
53 (1969).

24. Sir Nevill Mott "Conduction in Non-Crystalline Materials", Clarendon Press, Oxford (1993).

25. Wu G, Neumeier J., "Small polaron transport and pressure dependence of the electrical

resistivity of La,,Sr,NiO, (0<~x<~1.2)", J. Phys. Rev. B 67 (2003).

18°X4


http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TJJ-4HWXD77-1&_user=3265927&_coverDate=10%2F31%2F2006&_alid=1695872768&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5312&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000060139&_version=1&_urlVersion=0&_userid=3265927&md5=37d1891595dd9a223eb923cf2cc8d12f&searchtype=a
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TJJ-4HWXD77-1&_user=3265927&_coverDate=10%2F31%2F2006&_alid=1695872768&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=5312&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000060139&_version=1&_urlVersion=0&_userid=3265927&md5=37d1891595dd9a223eb923cf2cc8d12f&searchtype=a
https://jsci.khu.ac.ir/article-1-1545-en.html
http://www.tcpdf.org

