:‘3;9&»&:

\YAS )L@_g Al ;)L&.\:’ A% JJ> “_}\J_,\ &fﬁ &A}ﬁ U;ua

Nd, /ST, /;MnO, > Mn g K 2 j3 4Bl ayuis X glags p SaSTy Jdow

T dlinye 3 o ool el ol dose L5 gesxo alllus

2950l mino o8l S 348 5S0l> L)
oo plre Can 3 ol&uisly 58 09,5 Y

AFNIY e L olg dsed il s ¢ AO/V/YY Tdlee il )

LRV

dalllas (559, 0l (sl 5y Simw 3l oalisl b .l 038 i 595 4 1y (0L 5 Jlns do g8 3 (slodlos 10 Lul&ie 5 Jl)l g sl b o5 ()92 (lmodody (59) 2 dalllae
A (( SaSTy HeSLs duloe b dllie () 13 0,8 dgi olesdd [ Saulad ¢ (55 Y J5ed (L L iy i e L@j\ dlwg 4 oS T ol osds pdy Sl osyy ol
Laald ol cond  Sunnly s ol 005 duaolns sl 0003,5 (Bym0 &5 Jio g o JiSloiwy angi b Nda/aSre/aMnO\a S5 30 ,b g Jlyl el 5l b sladls

sl a8 SIS oy 3)90 (ST Jlop Jgo Wiged (93 9 5398 998 S5

aly 205 X dndl (S ol )| ol ol ol 35S (gL8]1g

e oo omby glabes 5 1) Jlao ) 4ol sl
s o DL e 5 S5 S0 S
e (x=0) glo i 2 NT O @l 53 S 5 ol
sle L als aon 5 NdMnO, PrMnO, LaMnO.,
(Sr™ Joze) xd b 53 glgis b IS e sl g cpl s
L gr s 3 Gl AN ol s 5 il SN
2l esle 1 B Eolt Ll e e i opl S
ST IS WIPIEN OV P PRV R P Py PP
i IS sles 53 48 g e el 5 LS e U Lae i
LSS o sl bl s e i (Teo) L
Jold le 31 s 0 1S 55 & ol oy L oS
SR Gl 4 5 Cl ol sdalie  pnblian ol
ssk Kl s ol sl s S ST el
33 1y ol 5 Al e L Teg 51 a8 les 55 ol oo

dodds .Y
VAAT Jlo s s sl st 3 YL glos UL, o) ais
Jlw 55 (CMR) 'S5 o3ladl (555 ibline Cuoslin 5[]
S ah el [V] dauls Sl gladnST 5l = s V44T
Sy ol ol gladsS] ddlas gl s L5
Sl Uy Tl 3 edd stali s MR 31 5 S
e K5 55 e sdalie e 51 S5 Sl ColKay
el s 8 5 eslitud 540 0T (gl CMR &le 1 cod
sdalice gloam 2 VT L dauly Sl 55 glanuST s e i
3l il S gt s Sl &S A5 sl 5 Libeld
LSS Sl esliul b o 28 j5b 4 o 5 (5558 Cpse v
3 S35 Pl X slagn (SAsly ader 5l i
V_uggj_?,j\émj_;%ujwuﬁj% plil s Sl

\. Colosal Magnetoresistance
Y. Manganite



\EJMLF‘J&JJ."

@Uﬁfdbu}yuﬁMJﬁ‘MUudMﬁ‘M \Ai

sl ok 5 (CO) UL o ¢ s I 5uay 53 CMR
Sl ol sdalin 55 (00)
LMn gl el ox iV Sliie LgnliSis s
Sleimlosl S o J S Y 5 +F sl ST s
3 bl (S5 S ol i 4 S alesls DL (65l
ol sl e bl s U LS ookl
Sls s ¥ 315 s 0, ey M O S
Sosh Ol 5 05,8 le onl S Gla iS5
slasl g ol B Eel (olme 058t Sl@ s 51 50)
U o 55 Y 5 55 0 w8 S LY
S e S Uty ol 3L s ol
Loeeg 5L 6500 5 eale 3L o 831 5 S e Jli
Gl Ll ey Sl S e Jidl | w8 g oK
S syd e U-T) 5 -0l edd anilis 4 e opl
534 6l 5s S ol S G b SH L s (655 e
g 03,5l gl W8 5 Ko s o il 5NN 5

15 5525 05,5 il gl sl 95 &S sl e s

b ok Sl ol s o

o o MnOy e Ol P 5ol V] S s

B — 58 Il &5 0 508

.z

33 il SUIT Hcle
53k oS 5 ool 53T (MDD
ladeSt s I, M 4 X 55 (SAS|y ol

355X 5 855 Sl I Bl s danly ole
el letalasl s st o a5 350 juaie Clr 4
5[4] La, Sty yMnO¢ «[A] LaMnOy (55, — ol

JL_'.'.:.:)_}‘ 9 ‘)L.: V.ld_r 6@&5 S99 [\\ ,\ °] ng/OSra/aMnO\.

Y. Jahn-Teller
¥. Double exchange

0. Metal-Insulator transition

Sl i VT Ol a0 (S ) o8 3551 0 3525 40 55k
Sl Lt 5 5L o salie )b 51l (e
S 53 [T 288 Copo | S 5 0V g L sl
o5 S sles) Tyo sles 5l 1855 slales 55 S 5
L pae A0S o 50 Wl Too 5 s Sler! (Ll
IS gles s o ool Sl 5 el o5 S 5 4 S
AL e sl il SLS 5 s oot Nyl
X slosn i L aiily e s ol LBl (slaals
S oS s S S e =0T Ll s Lol s (g5l LIS

o e diea Sy gladls

LV e o 53100 &
FX 5SSl e GlSSS

5Tl (0555 ,500) 3k S5 L

SL L X glag s Sasly cad e Sl s a

8253 X 5 554 w8l BBl s 4S)

ns e 0L ol (55 e anlllae 5 5o jois
G35 et 3 3h 0 pelie Sl ki 0 e Lakins
o Gl Gl s s P 5 3005 Glas n Sauks
e e 53l o3l 5 ol 035 5l blie il

.CM.N‘eJ)A..s {"A‘Jj;"\"sb:’.)b‘)dbt{)}‘}

[FRT] VN §
S Lib e L A MNO, o ses d e b slols Ll
Nd, Pr, La |t 26 b aw glad sy 5l S Ln ol s
Ba 5 SrCa | b b o5 S LB ae A 5 L -
ol 5lge g s Coluy sl il SlS 5l
L S slealims Sopb sy = asdlls ol JI
1400 Jlw 31 LegnlSn (55 anllas s s Siiran
[0] Nd, sPb, \MnOy 5 CMR 25 Slialine b 5 56

[EPRAY » e_}W CJ; CJ).; e)L.:)J [5;] Lam.Ba\/,.MnO\. 9

\. Wollan & Koehler

Y. Resonance X-ray scattering

www.SD.ir



D

1
+ . I =
1
| &
1
] .
& ..r..,. 1 - o "
..H. = “
> <}
™
T, ol
=
Il
==
b
T
s g
T
=% =]
- B




\EJLM‘SLV.‘J#-U.;.-

@Qfdau,yuﬁalﬁlmuudmélw \t4

(O, YY) Clase LM ST e 4 S5 b
L s s s r.ﬁs LSt (o), 0) (VY VY, NVY) (e 0, o)
Catia TS 5 (Wledd (618 ol ¥ LY (glaolet
Sleers
sl ol els OLES (ledd yasio s ¥ 5 ) sl lad

L U s i 4 s MO, 5 Mn™TO,

Sty el 3 Slaes 5 e Il 55 0,3 66 M
53 03 S S 03 Ll L M gsls (it e
Coioa 3 Sileeal (ol @bl il 5 e Jlansys!
SLebsl lm sl 558U e )ls a8l 2l sel s

Sl ) gb el S5

N
Fip = ane\'m(hun +hkv, +lw,)
\

Fi k) = frep() + [y exp(i ) + £ exp(vrik) +
fr expmity = £+ AT+ £ D+ A=
f\ o f\' + f\* - f\‘
()

Fipesy = frexp(e) + frexp(aid) + £ exp(e) + fr exp(vri )

=[N+ S [N+ S D+ f =1 - f +

Fg vy = frexp()+ fy exp(raily + Regp

[il= £ - fs +ilf - ()
EET RSP \ T & SAS 5 5556

O At (5 Solaan L) 5 lie
Slees! Lol cdma (£, YA 515 55 05,30 aw gl s
Glgasl (5 = 0L gl pel e @) dzes M™" aSTY )
Slgesl gl sole e Sl 5586 sl e 5, SKleenl
Oy adlfo an b g o8 i Sile Sy pp Ul o 1y )
2 e ol 0 Sleall sl &S Gose 0 B S ks
I\ p‘ﬁj@hﬁ@&@é&&)).xiy'z' NI
S > (ST S ) fir, slaadlse b g as s 5o

Nl 4 5108 Gles a8 ol s a4 .l ol o3l OLES
JJ-‘J L M}m c.L:JLL;G \FeK )‘ J-.’.J_:’,L’_ g,..:sj: U'l‘ P V_E..A
Sl dsy (g0, rL&KSXLgLA}Sﬁ .:J_;L}_»)\J_B)'L,: Lo s
S Saubd Ll cgm 55501 55k 5ol 0ad eaST,
obw\w)%;ﬁ&)‘ 340 w‘)bds.b)&da oJJS‘J,;:
Cdor 4 b blie (g5 51 3 a8 Sl oF 51 W5k 5 35 e
JJU}_?J.:WJ_&LA;-);Q° OS/.LS\J.: 4.:)\) L;‘)bj‘i'“
wlSl 5 Jam 53Ul ok it s S e sl LT
V4 )(Q)ﬁ)%)\@@@)))dd&ewdukﬁy

\}S&Aﬁ‘ﬁjﬁ(diﬁ)}a&)

X gl Sasly Gk il e il b Ol

Al gt aslie ol sdal s 4y 4l

U Glalish a9 (SaSTp (b yeS 1 dmlow Y
JUatyl g 5 ods 5
oS K A 55 ol 03) el ol A e S0y
3 e esls i Asles b el SS|
Ty =t iy T )
o [7 5 [ 5 0geals SASIy 5586 f, 0T 5 S
fo Kaes ools b SAS1, 580 s e s Ak
e 55050 s 7 s S bl 655 s
5 (5hye) Gl ol sl 5 e8U dnle 4 )
CUSL e 5 (e 53 k 5 h) L o 51 3G (K,
Oy ST Sl szl b oS Jligysl o 51 56 G, /Y0
el ol otalie 05 55 S (20 5l eslinad LX (sla g
o3 el § L s Jie Al Jgke [VY, Vo] SRy
sl Ibmm plas o, S L axybxe skl ghls) 1SS
48 LT 51 Ll et g dlg Jhor cpl 53 Min 31 i

4-’&‘)_7;;61.6LM))‘VAMHLSL@‘C‘))NLSLLM‘)JJ

www.SD.ir






\EJLM‘SLV.‘J#-U.;.-

@Qfdau,yuﬁalﬁlmuudmélw A

63 Sl U jsome S 5 X 5 (SAdd Sl p sl
3 Gnem=2/V eV sl oLl Sloalons 5350 St o5
i i g s glaesls 15 [V0] Gl Oy =V /7 eV
bn o83 e (SAS1 LSBT asase s S
V] el su i osliwl CaMnOy 5 LaMnOy slad sal 4
JSd e Mn sl Il A5l 3 a8 sl ;S5 a o 5N
Al e Mn™ S 4y pg3 Wgad 53 5 M

ok A5 5l U Sty sl (Culy can) ¥ IS
OF# G5A 02 i i 0 -0 JUK o | (Mo o) L
9 Soslite gew Aol 5o Gl JSKS s e 0L (352
S 2l oo BB POOV €V (633l 53 Lii ol 0lss S s
Ak e 5K 51 K ol L bl

o ald s Ko (Gl Ca) 0 S5 s
sl V._M(L;,\_S\ﬁf S5 U €sad O1553) taws a3l
B oud e e OLES L 4 K8 &S 5k Oles ol
S Sl i 1 3l A Bb e e Bl 4 4l
Sllan JSs dil s ab amio 53 528 s € Jiu sl
e S 55 b Olan 5 ol st s slizs (ELgll

Sl Jjb “ (’)‘Y b}&dxz]w

)JG'TCOJ:}‘-J?;JUS)J)L:

B [WER W )‘J)A.': ("u')bf—'dﬁ
)O }\c LSLGJ'(’J‘ 02 (°5k/Ys°) s

as aS Al e GBS POBY eV s gu> (g5 51 5 S el

sl ealy OLES (gfa;

Olos ol S5 4 p3Y s o OLES 1) (6550 &0 (S 295
G-GJU\S):M@\QMJ@:L;QUJ(\O)U:LMASJ)L
e 533 =S ol K odr & (555051 (B s wlia

A sl i L ool

e =0\ o o), e =0\ o o), \Y)

e =(sin@ cos@ ), e =(—sin@ cos@ o).
s s k s s

ko
1

Les 5 el (6551 5l JRe il e G 057 O gl
J_EA)JCJL_\ABLA)JcAJ_\;L;AWJQM&iJl?H‘Q&L

sl 0l 4 S

JUIS 53 (o) b ol &3 51 (S3STpy G Bawlons ) Y
G-T 9G6-GC

é).‘be.,\..:u)sb .)a_.v‘))j‘obu';ﬁ‘t.g

(Y)

Jﬁjd}g}b

Y

A :{FA - } [(fL = fin)singcospsind]" . (\¥)

Y
mc

(o k/Yyo) JUin gl plas ald 51 SuiS1 5 Oud dawlxe Y Y
c-ngo-o JUK ,»

= [UU =o , (\ O)
(e /¥e0)
e' Y
o o .Y v N y
I(e‘k/y,,) _|:FA mCY:| [Sln pcos e(fj_ fll) . (\7)
=¥

Al G M 31 K o & s g s Lol s
e Jole o0 S 5 e 5L S A (551
Lo Ll 3w (5,503 5 o8l G b I 4 (S
GleSadas sl (g3 Slean UL 3 Slian) (51 3l
el s 35 5 "ol bl Jsl ole oo sline

uuwudjf‘ Cwrd 9 .Jﬁjox\jﬁ-rdbﬁwu

\. Chemical shift
Y. Anisotropic shift

www.SD.ir



—angle=90 ——angle=90
******* angle=30 - angle=45
10 1.0 4
=
2 2
g 55 S o8
S =
N—
0.6
2 o g
5 5
= S 0.4
~ 0.4 %
3 3
A ~ 0.2
§ 0.2 §
S S
S 0.0
= =
0.0 T T T T T 1 T T T T T T T 1
6520 6530 6540 6550 6560 6570 6580 6520 6530 6540 6550 6560 6570 6580 6590
Photon Energy(eV) Photon Energy(eV)
— L6557
1 -------FE.6540
1.0 - E.6570
= =
E <
S S
S 084 ]
< <
= =
S ] =
SRLE 3
[
- <
K 0.4 ;
3 | K
AX 3
= ~
T 02 g
= ~
N S
S =
= 0.0 Tan)
T T T T T T T T T T T T T T
50 100 150 200 250 300 350 0 50 100 200 250 300

Azimuthal angle(deg)

150
Azimuthal angle(deg)




ed Intensity(arb.units)

Normali

0.8 o

0.6

0.4

0.2 o

Normalized Intensity(arb.units)

0.0

T
6540

Photon Energy(eV)

T T 1
T T T
6560 6570 6580 6520 6530 6540 6550

=
2 10
<
s
N
0.8
S
=
S
S os
1S
~3
‘S 0.4
N
~
S
§ 0.2
=
0.0

T T T T T T T T T T
50 100 150 200 250 300 350

Azimuthal angle(deg)

Photon Energy(eV)




0 Nd. ,Sr. ,MnOy ;3 Mn K o) 5> 4l s X gla s S5, Jlow

\EJLM‘SLV.‘J#-U.;.-

Rev. Lett. 80 (1998) 1932.

10.K Nakamura, T Arima, A Nakazawa, et al., Phys.
Rev. B 60 (1999) 2425.

11.J P H Zimmermann M v, Doon Gibbs, M Blume, D
casa, B Kimer, Y Murakami, Y tomioka and Y
Tokura, Phys. Rev. Lett. 83 (1999) 4872.

12.R Kajimoto, H Yoshizawa, H Kawano, et.al,, Phys.
Rev. B 60 (1999) 9506.

13.H Kuwahara, Y Tomioka, A Asamitsu, et.al, Science
270 (1995) 961.

14. Sumio. Ishihara, Sadamichi. Maekava, Rep. Prog.
Phys. 65 (2002) 561.

15.Javier Herrero-Martin, Joaquin Garcia, et.al, Phys.
Rev. B 70 (2004) 024408.

16. W Stuart, PhD. thesis, Durham Univ. UK, (2003).

17.K Nakamura, T Arima, A Nakazawa, ct.al, Phys.
Rev. B 60 (1999) 2425.

N\
S

.Y Murakam

.Y Murakami

&l

. J Bernors and K A Muller, Zeitsch for physics B-

Condensed Matter 64 (1986) 189.

. Rvon Helmolt, J Walker, B Holzupfet, et. al., Phys.

Rev. Lett. 71 (1993) 2331.

. E O Wollan and W C Koehler, Phys. Rev. 100 (1955)

545.

. J M Tranquada, B J Sternlieb, J D Axe, et. al., Nature

375 (1995) 651.

. R M Kausters, J Singleton, D A Keen, et. al., Physica

B 155 (1989) 362.

. C W Searle and S T Wang, Can. J. Phys. 47 (1969)

2703.

. P Dai, J D Zhang, H A Mook, et al., Phys. Rev. B 54

(1996) R3694.

D Gibbs, et al., Phys. Rev.
Lett. 81 (19483
Pda, H Kawata, et al., Phys.

www.SD.ir



