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¥ZET

PNICTIDE TKPK BKL BKANYLEETRKN VE YAPI SAL
¥ZELLKKLERK

Son yéllarda kekfedilen FeAs temell i séper
yenil i ktiverdei ¢ mieni mal zemel er ol arak ortay:
oksijen i -er meyen yeni t ¢r s¢peril et ken r
s¢periletkenlijin anl akél masénda bel ki de

mal zemel erde mBgpemi loétakennekjaeni zmal ar én anl

ol acakter.

BaFeAs,( 122 bileki klerinde) Ba, Fe veya As 1iyc

deji kKtirmesi, bu sistemlerde sapeekil e &ean
anl akeéel maks ndyaecnbi rve bel i r glden etmémize eizins e | I p
vermektedir. B u t ¢r mal z epE€dAs,rbddme k( Bande, anti f el
dé¢zenin tamamen ortadan kal dérel.d8Kéehaller

kadar y¢ksaudeaedeaklidkni kgddrmameszea ildedarl akél abi
s¢periletkenli k ge-ik sécakl ejée olarak bili

Yukareda s°zhemBu et ¢ | iFmi/ As bilexkiklerinde
ol mayan bilexkxiklerde (Fe iérerbmBlyeeBalk |yeapeés a
tipi kat manl & teteagorSaoln wEegnge sealtikgtdiarh a
kar makeéek sikmatsrtial t ¢r | e fFeAs termeli r madzkntelerde r .

s¢peril et-Renltiajbiark,al &eénén - ok °czezenhinr y a
varl éj éndan kaynakl andéj éna i nabirimindadeakt adeéer
d¢zenld i bir tetrahedrAsiFeyapégdar obbdiark éan-déa ¢ «

ol ukt ujmarkda mbm dejerine ulakmaktader.

Bu - al & kmad arFehAtSh ves K 1A12-YRe3)2ve BaNiAs, bi | ek i kIl er i
sentezlemi Kt Manyet i k karakmekinaageggbdbmanma-i if dc n

duygunluk) yapeéesak eki XRDSYyong ml enéxt gapel

Kas 2013 rnal ATEK



ABSTRACT

MAGNETIC AND SUTRUCTURAL PROPERTIES OF PNCTIDE
TYPE COMPOUNDS

The recently discovered FeAmsed superconductors are a new, promising set of
materials for technological and basic research. Very recently, oxygen free new materials
were discovered. These rmpounds may vyield a better understanding of the
superconducting state, perhaps even shedding light on thpesplexing CuGbased
high-T, materials.

The partial chemical substitution of either Ba, Fe, or As ions with a different element in
BaFeAs, (122-compounds) compounds have allowed for a systematic development of
clear experimental rules for when and how superconductivity can be induced in this
system. The maximum superconducting transition temperatyre, 38 K for (Ba
K)FeAs, is obtained neathe critical concentration where antiferromagnetic (AFM)

ordering is completely suppressed.

All these compounds including Fe/As based superconductors as well as those with non
magnetic elements are structurally related to the tetragonal layeregtiga\ktructure,

the latter ones form complicated modulated derivatives. It is believed that for iron
arsenides the superconductivity is related to the specific structural and electronic
conditions in the FAs layers, e.g. the.becomes maximum when FeAsits form a
regular tetrahedron or when the-As-Fe angle approaches 10&while for compounds

with nonmagnetic elements.

We preparé a serie of 122YFe,,PtSh, (x=0.00, 0.01, 0.05)111A412-YFeSh (x=1.0,
1.2, 2.0) andBaNi,As, compounds.We wed magnetization (dc susceptibility
measuements) measurements technigé@smagnetic characteation and XRD for
structural characteraion

November, 2013 r nal ATEKEK
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YENKLKK BEYANI

PNICTIDE TKPK BKLEKKKLERKN MANYETKK VE
¥ZELLKKLERK

Bu tez - &lidudmaexnéinldla ekreazt ¢prndiec t | dY&e,PtBlpi yapeéel
(x=0, 0.01, 0.05) ve 111, 112FeSh (x=10 , 1. 2, 2.0) bil eki kl e
Bi | ekiylklp @ sianyetik®ez e | Ixiekléeenréi t oz kéréném y°nte

alana bajl é méeknatéslanma °I| -¢mleri yar démeé

Ka mn&013 Do-. Dr. Mustafa ¥ZDHEHMKR ATEK
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1.GKRKKk

Yeni mal z e mmingesrnicne | ¢ rheatyiamiée méza getirdiji y e
iyi bilinmektedir. Bu ne dekmlojikuygutamalakdann uda vy
do!l gy &el°errcied i k1 i -al ékdmnaS ¢pleanll et &rechd rer ibn r
mal zemel er i -indeki yeri ol duk-a be¢yekteor;
yapéménda, ulakem teknolojisinde, ener ji d
sahip kuldanemokérdantal eri, bu konuda vyapel
ol arak sadece temel arakteéerma nitelijJinde <
s¢peril etken mal zemel erion kekfi Il e birl ik
farkedil mimkal 2 e meyleenrii n cretimine ajerl ek V
araktéermal ar ve m¢hendi sl i k arakhdem@ham!| a
gel i KkmetueGe ro-lenkutken de, konuya ilikkin binle
sayeéeda kitaper bulBunmakt au -al ekxmal ar da é -
arakteéermalarda belirleyici ni tigliink g&lznmuekntdu r]
kritikTseéecakpeks ¢ edgereslenb isgigdktile Magnetik alan

dej Hp iv e ayne kKekil de s¢periletkenl i Jin h &
yoj unlduijru dmabtaPéz-el | i k s¢peril etkenl i jin 1 KI E€
en y¢ksek sécakl ek, magneti k alan ve akéeén
ki mdi ye rktaedzalrgnmiske bakér oksi't i -eri kil ser
malz mel erde ul aké&lrabi ke slkef@gl@mk nglkzekakatbd edi r
malzemeler de krittk alan ()) dej er | er i dirl(kdruikt- iak aé&mistatno r doepji ekr
y°nel i mdegevyanblmzleé kri st al y°nelimlerinde bu

dejer |l er dir. Kt g mekk tack € md yyio J aarntl airjsmlee h- ayly &klseaerké
maliyet getirmekte herd e mal zemeni n - ok © zneél- oikk |yesnkl seerke

basénekvgsgksek elektrik ferénkBamaRBladeseéesal

Ge-tijJimiz son l8elyétineisdkeip &lem&nfT ve a
il e y¢éikejekr iTne sahip bakeéer oksiatr as@gmearai | et |
k°pr ¢ edereyerkbisler i s¢peril etken bilexkik kexkfed
kristal y a pBCy (R, nada hoprak elendentleri) ve YBIC bi | exki kl er
sent ezl e makemelarimTdeBer | er i Kyee23KEHIE[4-6].85° & 7

konusu bil ekbht eodrlejtd kk -dae] er i yecksek ©°zel



olup, bir yandanda intermetalks ¢ per i | et k eynil kesredke e jTcea h an e

ul akél masémldac ylkarhe&lmcregi n [V]pRNEBLCa rbé | :«]i lkd ma k
zenginbir aileyesahiptirve sergiledikler® z el | i kIl er nedeni yl e, -0
grubunu, yeniden hafifv e koval ent baj ol uktur an el e me

s¢per i laertakketnétrldilknrme k& iirki D0 1l.degleakhbakbhkir

Kolanyenibi r i ki | i,bdbli Wwremd]BuMgyBl exki Je Karbon kat
H.dejerl eri daha y¢ksel mekt e, artan Kar bon
sergilemektedif9]. Kar bon kabkEérRi Mg8&r , .dbejtar ibrpe ¢kd hpikp
ancak kolay ve olduk-a d¢k¢egk maliyet ger ek
hal en ¢zerinde <ciddi -al ekmal ar yapéel makt a
ol arak kul |l anelsahiptiléerme potansiyeline

Yukareda i $§9and B, RBUBIC ve MgB, s, peri | et ken bil exi |
al enaryek i s paizemelerin sentkzeemmesige® nel | Kk ar akt ér mal a
hafif elementlerin bir ar ada.¥dled wjau dainl, e kdiak

az metalik, koval ent bajl e, d a h¢az e-roi kn dye°kn e |
-al ekdnmalgggncel | i ] i ni Korumuktur . Ancak; 200
s¢peril et ken ileaikkatlermbieandarbuy leek f imal zemeye -evr

Malzemeninf or m¢ | ¢(OLFgGFe As veesZPeKd | et KIOINAymlému Kt ur
arakteéerma grubunun yiampe & & lbaiéré °-yad pékk mgzsedrni-n ¢
a Indaé&ritk T,.s ¢ peri lsetclad«n IKjéelke adar 43ékabil[@fe] i geor
Ayneé yeél i -inde, ¢indl i bir arakteérma grub
ajer nadir Smygaladké jeédl e°memet k| ¢ rakk é@kaakdeakr 5-56 k't €]
g%zI|l eni@i Ktyilrece, 1k kez, bakéer dlexieindia; er e
bu kadar y¢ksek kkl ejkR segpeni etk ¢ mhikk @dné e
Bu mal zemel er i®nielmgiin-°zyedpaktt ekh dea bui o m, a ma
malzemeleriro i | e wckenrd ebyi r idreirn dli Maegé -oer pleakérbiak iz
i -er meden de, yé¢ksek sécakl ek sBperti¢glret ke
mal zemel erin t¢gmeg  ar s e mellk (1111)epr malzgnelerd e n

i -erijinde fosfor b ilnhektedioMa&slad e me b leay m& t i snig r
tetragonal ksaat hmapntliér . y aKpréi ysatnem lumkgmbeu iles i met r i
veriimektedir. Tabak al ak mad a ,-O (FR= Nadk sTpprakv Elemedrtler)

tabakal aré priyodi k olb&krzaklBeikdabi ri ni takip



S¢peril ggkenhdek aranan i ki ncl, kritike ataa | °zel
be¢yeéekl ¢ ¢dérverenyeBini P zeéhéfi s¢gperiletken mal
geci kmeden Mayés, 2008 yeél énBdiaalzgraep(Bal an bir
HKIFeAs,dir ve T. sé eglkelK4 @i var[BnDiad@raftan, anabi | e ki k

LaFeAs(1111)veBaF#As,( 122) ail esi benzer yapésal ©°ze

LaFeAsO BaFe,As,

K eki (1110} iplve (122}t i p i bil exki k[l rin kristal yape:

D¢zl emsel kare «kKekiltitmadekvie FRettaimakAas, t abak
(1111)tipi mal zemel er-ok siepkg¢ bba&klersécakl ek s¢gperi
gi bi oksijen itepmekbbykmer| e(d@2pksijen me
yecksek séecakl ék jeap eruil luentdkuermmai kyt °en ¢onkdseik i i C
yaneét gel irken, FeAs tabakal adaeéoknsaypeacki
kuramcé ve deneycil er(li22yt imeir asep hamemelsant ko | mu K
elde edilmesinin (1111)}tipi malzemeler n s ent ezl enmesine keéyas|l
ol maseamal deamel er- akbeemanpnde daha cazip hale g
al exel agellmei,k oyr°tnat esndye@t abl heakkat@abblat @rn



m¢ mKk ¢ n ol abAymedka e dildike ai ki #ro v em pyi ¢kk.s e k H
dej er damptii ne¥r ngKig)heAs,{ Bae ] i Toghearan B A e jled

el de edi | Midwat,i re H,llgkegkKOcd0aréndadeéer ve -o0kKk
S ¢ per itdl anadeennk al | | aNb:Sn bAenk | | elde cedilen eny ¢ K s gk H
dejerinden bile b¢gyeéekteer.

S¢periletkenli kte ¢-¢nceég en °nednéji erhledreifniy
artermakter. Bdeferrulal ¢cdanad akekm@n@i@tray é ndan
yapélaané Kk madFeAsQdlee BaRAs, bi | eki kl erinde Fe at oml

atomlaré katkeélandéjénda s¢periletkenlijin
[15,16].
LiFeAs
Y] ©
w e
Y ¢
T .
¢
€ Y ¢
« C ® O A
Li
0'0' o’
¢ (¥
. & Fe
C—r4
€ v ©

keki (111} tipixe (112}t i p i bil exki k[L7e18]i n kri stal yapeées

Son zamanlarda ¢ p e r i | -8pi LkFeAs [19 Max. T.=18Kci var ¢eAs an Li
bil exki ] i -tipiBaFeAs[18ykei 11elki k| e r .iBelki deklfleaya Uk2ni Kt i r



tipi sé¢peril etkenl er diye ¢-¢é¢nceé bier grup

AFeAs,y apéseénal20benzerdir

S¢periletkenl i jin teknol oj ik ° nemi tart éc
bilinmektedir. Fakat s¢periletkenl iJi ol ukt
konmadék- a teknolojiye kat kés éiletkegliEn ér | &

mekani zmaséneén anl akéel maséna y° ngtShk ol ar ¢
(x=0.00, 0.01, 0.05) ve YFeSh(x=1.0, 1.2, 20) bil eki kl erini hazer|
hazéerl amadarataemifj@rmenuk!| areri klahi pekoé&l o
sayeda bme&kieki bi vVie &rtl d chanre | kmalkd ard&lrmak i st
I -in ayné ©°zellikleri el de edebil ecejimizi
antimon tercih edi |lvenmanyelikh z e IBli i&kk&lmaérkilt exzi k ey &

y°ntemi, sécakl éja ve alana bajlé méknat éesl

¥rnekl er Mar mara | nivedshalt exriakBi yiokhub¥$P agme
énar ak h abzél relka nknhéekrti énr .kériB @&sot2a |k éyraépnéélma red -ig¢
Gebze Y¢ ksek Teknol oj i Enstite¢sy b¢nyesin
akl ejéenda yapél mékter. ¥rneklerin manye
ol - ¢ml er yine Gebze Y¢ksek TeknoilPBMSI Ensti
(Physical Propertiegyabéebamekementt 33y ktée m@)n@Edn

ticari ar et em progr ameé il e aretel éep bil exki kl e
belirlenmicktir. Bu -aléexkBaridAcit bupas; mbde ¢k
il i kKkin i1k bil giler v Kk i-naclié kymittidegtipd eor t ay a
malzemelering e n e | °czellikleri |l iterat¢rden °zetl
Mar mar a iniversitesi Fitzirkne B9 lad % rartMad rz & nmek
sentezleme sistemlgrii e h a zrreklerimizdenrelde®t t i J i mi z sonu-1ar
veritDfirkd¢gncet bthl bmdseonu-1 ar karkél aktér el a



2TEORKK BKLGK
2.1 DemirTab an| detk&nApesir i

Demir, Uhlipengmdywaygén ve ettr Pdiyodildtablonenkl5.&/e el e me n
16.s¢ t unundaki °czel go lupK tau dauwj(we pmeimediwiglelnd
Achol ©ag g eynesnoi for mda¢gnwé &tslked&n lbigjcia kRimabkn e & r

malzeme ailds - ok hezl eéca g eme K s éscaahlbld eéajréy a y@ary € |
spei | et kenl i k ge-1iKi g°®steren 5006den fazla f
6o ¢ &
(" " N ¢

“ﬂeﬁéun

- .

FeSe P 8 . ®
. ¢ Q_ \V/‘
LiFeAs ¢ © v

SrFe,As, ® ©
«
LaFeAsO/ ‘ ™ ‘
SrFeAsF ®
(%
® "¢
Sr,Sc,0.Fe.As,

keki Demmit. tabanl é s¢perljet kenl erin kristal vyaj

Kekfedil en bu bil eki kbexden keli de aleagrl aefni k

s¢peril etkenl il destekl ediJini gosterdi.



hepsi oda sécakl éjéndiriteit kagokah demetraye
° r g pendosfor, arsenik, seleggum hem detellpb mnyonl| ar éktdadi®@ol ugma
birim h¢cre geni kK?r gfggml afP grseé k|l ewd n aldteédm da

edilmektedir. Bu tabakalar yae Se 6 d ebkaisi gi-kei ber yalalkati(®° kK ¢ mel eni
Li), toprak alkali(® r Ba), nadir toprak oksiflorit ® rLa O veya Sr F) kul I

ayeréeceéet anbfakmadyadad alyar € b€ ma k & komlpnasyomlars ki t t i

ol ukt urSgScO:).(BPur s°zde tabglkdtAsatmeépi tabakal ar
kovalent (yani, FéAs) ve metalik (yani, F€e)b a] ko mbi nasyonu il e bil
S¢rehse tFeebakaseé il eli dahami kobak| aaga-kékukma

iki boyutlu (Quasttwo-dimensionglkristal® z e Islaij jl ian ér .

%

#
ﬁj;ﬂ
.

| LT S

[ J

RS S <

) .4 &

keki2Demir tabanl émanpetrii 2 kpall &mré n

c
e

Demir e s ansalzeanelerde, ortak Ps W aa&Eabi | i ze istiper kit et kkntk
bil eken ol artdknkkieebadFeAe dkbnuml aré araséndak
k ombi na qw datth 422 éipi sistemlerindeki Ass ara VtveaHeAsk as é)

tetrahedrhg e omet r i si bu sistemlerin elektronik v

°neml i bi ¥r meikiABRpAsaret rahedr al badepeeél akki



S¢cfledkenl er i -i nopge-mirgaspgomdrmlépyermangkér] clkm ¢ r

Uzuner i ml i manyAst akandlggeasgfFeri l etken sistemlerir
bul unmake kaidle rk&e B 6 & s i zd¢kKemeg DgMst oerail ltmeokrt ggads g .
d¢zl emif eirriomaieny et i Kk dg¢ z eanldte® rdgi¢zliel rndi ekkkie ni | keo merut
d¢zeni ol ukturur . Bu de-ri ky ap &sdyakdd@y eshsgpaeyr a p éest &kl
olarakda t etragonal d¢zenden ortorombik d¢gzene ge-
ortorombikd ¢ z g ferdomanyetid e mi r at oml ar & ar as é rspirdekn mesaf e

diky °¢nnge® raek lyak €k % 1 Kaée[Blpl arak hi zal anér
2.2.ATM,Sb, Ti pi Bil exki kler

Sonzamahar da, y¢ksek s écakldenkrpsicgdeeirli d keit kkleenrl d i
TOIH5KA e n  yQaklarlaykay gén ol ar aK?2.- aB #&xeEY ema ka ialdeesi -
farkl & bi demkpnitidee ar[82828]|Sag per i | e tlilsistamleid&k ni kel
de go°r¢l[MMeMaledeéemel erin Jjein, °tmetmi a h e®dzrealll i koo
baj | cdide atomlu kare® r g¢ 1 ¢ demir a-tkioboyutl engelleyici e r en y .
t a b a k.a&EhgelleydcetabakalaiTma | zemel erin el ektroni k ve n
belirlenmesinde kritik rol oyna2fL]. Demir pnctideb i | exki kl eri nde yapél a

d¢zeamametrel eribagrlaanéned av aggd-glrgna Seyclak | malene

yapeésal bozul maya vV e antiferromanyetik ge
tetragonal kristal kafes yapésénda As, ort or or
ve StfFeAs,6 ni n yapésal ve manyeti k faz ge-ixkleri
Bu durum kristal yapéan |iel inkakniyleit [RSk26pyua]puennué n:

Ay caéFeAs mesafesi ilk prensih e s ap | a mal girinéipled @ahculaiohs) r s t
manyetik momenti belirlemede kritik parametreffi7] . ¢¢nkeg many-eti ko mo

As mesafesiyl[8.g¢-I|¢ce dejikir
2.2.1ATM,Sh,t i pi bil ekiklerde kristal yape

ThCr,Si-tip (T-tipi, uzaygrubuld/mmm) y a pnédaveeCaBeGe-tip (C-tip uzay grubu
P4/nmm) yadaé s-eeki t | i i1l gbnr¢gdkgzi Kisel e-tiplzeerl | v &
yapél é édeénlfamidi 6081 1 ekmi k [B9l. Paekcki dnevobut eur
ATM.X, (A = Ca, Sr, Ba; TM= Fe, Co, Ni, Cu; X= P, As) T-tipi ve Gtipi
yapél aresdal[R33086).8tui rbi | exi kl erin -oju kat k

basénl-arkard a sS¢per iDemit bnetidd $ Kk p eg i sl tee rkiern.l er



detayl arl a,,bazelal-iéllag éFé As yaAsgmidanen| uyglguh
ge-i K sécalolgmj éemaja d-eéAlsar é katkeéel anmayl a
tetr a h e dya®0b.5Hay-e€é vy 436 ns ar

{ @® 1§ ‘sb I @ Sb

© ¢® o ™M @ ° e ™™

' & ' ¢ .© ® TV

¢* ¢¥ @ 5

0 e® 0 ™ & &\ &« Sb
. @ i Sb © ™

keki IATMShX .i pi anti mon bil ek3adalSe Ba; TMeFe,i n i ki
Co,Ni,Cu.(@®f i pi yagelpar 28p@pE) aC |

Ctipi yapél ar al kal i toprak veya nadir torg
bil exki kl er de [3B40]l Bn healkt &dpenvd Gt | pi lardgap €
kristal hedemasionan ddpr ¥hn edfnNegks, (Ln = Laddan
Gdb y) ehem Ttipindeki hem de @ i pi ndek i kry esspt é38d red&iarz €
elementlerinde 7 i ki kI i J i i ki yapé [l &s épdakiapgsende
pnictidderdenT,~52Kdi SrPtAs,0 de s ¢per i | @40lkenl i k g°r¢nger

Fosfor v e arseni Kk bilexkikleriyle karkeéel akt ér e
bil pei riastAmtniemon bditl ki kylagréiSkeE@dldeknent) Cs F e



[42, 43] ve Gtipi y ap &€ s én d3bk(#d eleEmeRtd44] bul un mu kKAtyuré c a ,
SrPdSh,ve BaPdSho det ipi y aOfséndader

Tablo2.1.Kar arl & yapélé NM anSbi(AroGa, ShBd, BVki kIl er i

Fe, Co, Ni, Cul28yape parametrel eri

Compound Structure type a C c/o Zsh

CaNizSb; C-type 4.4391 10.2390 2.307 0.8850

SrFe; Shy T-type 43213 11.4657 2.653 0.3588

SrCo;Shy T-type/f 4.3757 11.1202 2.541 0.3580

C-type 44832 10.2018 2.276 0.8837

SrNizSba C-type 4.5278 10.3035 2.276 0.8820

SrCu;5b; C-type 4.5825 10.9126 2331 0.8868

BaFe;Sba T-ype 4.3010 12.6730 2.947 0.3505

BaCo;5by T-type 4.2637 13.0212 3.054 0.3509

BaNiz5Sbs T-ype 4.5625 11.2623 2.468 0.3528

BaCu;5b; C-type 47241 10.8131 2.289 0.8834
3d ge-iamtmenoanl bi |l exki kl erinin dajénék veril:e
bil exi-tlpilveya Gtipik & r ar | € belirlerpded | adr lBkn- dahin. ATM ,Sh,
(A =Ca, Sr,Ba, TM=F e, Co, Ni , Cu )e shaisll e3d aakdd@adian d e n ,

y a,pQresal léear €ad@tr i pi,Covaliés & aalr &-tipdvayaGt i pi  yapé
mevcuttur. Ftipive Gt i pi yapél aréndaki Shpyamésébkle&ki

230 e st er i.ITri@ kd &tdii i y a p € | ade @etragonalBhAd,-r i ki si
tipinden t¢reyen yapélardér. A atomlaré Bar
Al ¢mi nyumodun y er-ipn ive Gtk gpal yedoerl.ar T ar asénd

Al ¢minyumbun yerinde bulunan TM vetipiSb aton
yvajpeél arén birim hg¢gcr el e-TM-8bdeadeliemadg lzd kean asréérnaésr
di zil mesi SEEWSHh neéediet ] eme tabakal arénda he
tetrahedronuyla (TMSp - evr-i i pdarydagp € ¢ z | e m-SlsTéMrilas &€ bi r

birlikte SHTMiS b engell eyi ci kat manl arisbnTén di zi l
engell eyici kat manl arénda her ,)Sbt aartaofneun dlain
-evrilidir. E rkaymak[41P nitea rk att arlanmi dMaBeedgelleyici S b

kat manl ar @&nda eelleenkatnrl oaproéz inteirfk elzM kafies yer |
SGETM engell eyici kat manl arénda ise elektro
oturur. T-ti p i yapel ar sadenowe uBur Ct Apcagamanhbar il

10



katmanlart ar af éndan o |-tipikyapuékl taurre.n TiM,i Gngel |l eyi c
farkl élalbart ménl la®trikpiy ayda@p el ar én arFrd&37| #ti s par

=148384 | |l atis pHEbdeaprt ak@pMBeyt er Cs Fe
48 —e— T-type —&— T-type i
- - - —&— C-type [ ]
.,_..........,..., . _ 1 1 5
) 3
ﬁ - | O
< - xh- A
® | = ® o.a______m - 3:
w .
4.4 /
/. _10.5
- ﬂ/ o . ./
4.3 o R
3 |
(a) |
Fe Co Ni Cu Fe Co . ;

240 — @ T-type

2,70
| —#®— C-type o
5
—~ 2304 n F264 o
< 2
T .
E o
2 2204 o F258 2
> —" 2}
*— o o
210 - 0 5 =
-
200
(c) (d) [2:46
Fe Co Ni Cu Fe Co Ni Cu

keki |T-ti@ vedGt i pi yapéilShbdakki IBrd&Mi nin yapésal
araséendaki[2&arkel akt ér ma

Ctipi yapél ar éen arF#8632) ja,td1862Kpjorildatniag | saal@i t | e
EuPdShd d en s u rM44]l Kreurkarulré yapeéel ar i -in optimize
k oor diTakdot 2l & dexilmektedit Burada ave € r g¢ par amegidger el er i d
SETMiSb engel |l eyi ci k at mairylagprpasaakteedin  ASybr éactao ml
Sb atomlarée veenddMaldi¢czmemaf earigghe ni yagpgesadi |l

kar kél akt érondae kgelksitler R LSmeik-tiendi y a p éBsaallM k ar K

11



benzerdirGe - | wll enreitni n ke psii vyia-pién ,ar ®tni pkia fyeasp ésl aabri
g°re daha-tk - ¢ kytagpré.l afT da °rg¢ sdabiptii yapegalt
g°re daha b¢ae @) gd e pik e lyialp ETMESh deadelieyici S b

kat manl arSébn e b a uinMuut upiC yapeéeya gore daha
g°steril mektedir pi ByapbBM-am Hearkgge [Tlbe i@ t abaka
yapélardan daha k¢-¢ktegr .

272 280
SrTM,Sb,-C . BaTM,Sb,-C —&— intralayer
2761 9 —e— interlayer
2681 —=m— intralayer __
— | —e— interlayer 279 _. ‘
2 264
= 2,68
2.60+ - 2.64- o
1 —— :P"‘::;_-—_ e e — .
EE— 2604 ™
2.56-
@ (0)
. - . . 2.56 : : , .
Fe Co Ni Cu Fe Co Ni Cu

kekisICt2 pi yapélaréndaki i $Smtbaj] ageni ki ijiinta

kar kel[28kt ér ma

Tt 1 pi y atpiepiargdgap&ya g°re daha b¢gyek bir T
vardeér . Buntai peikn doelkar aikntQ al ayer TMSb baj u
Cuodltui pTiic. yapShded® .dam8arGg@r de 0. 06 ) daha vz«
Kar kK &1 a%TMzSh neaBa®aiSh, C-t i p i yapélarenadaiki ) ineéer al
interl ayer (katmanlar a22b5é&dg&)stEMSEDb mMbaf edizun
intralayer TMSb b ajilTeirSéd, a¥Enraencéeen daatte r | i, €tipi T M
yapél aiTMadbive BVbSHTM ar aséndaki ayeéereceée kat me
2.5((a) Sdia- iSr Fient er |l ayer baj wuzunluju intral
b¢yeéek ol duju goShmemeekn ekdé men Sa Citalayernt er | ay
CoSb baj uzunl ukfbdde&na ns &hi ptyier . NSEISKHiIi baj u
baj uzunl ujundan daha K¢-¢ktoeor . Knterl aye
araséendaki ,Sbadk]| édeenki eBleX@Mux(th)rod Skii - iBmaTM

12



inted ayer baj] geni k!l i7Ji Fedden Ni oye kadar ki
b¢yeéekt ¢.Bhhi nBtarCaul ayer baj geni Kl iJjinden daha
geni kKl ijJjine .S phizpttiidftemBa@Gegatif dejerl ere
intralayer baadkigehakkl ¢li[fBarlasiéni k noktadeéer

222.ATM,Shb,Ti pi Bilekki klerde Manyeti k Yapeé

Bilexki klerin manyetik ©°zeldPith phemaapledri &n dsa
kabul edilr. Bunlarferromaryetik ( F M) d a ma p € arfférremag/etik (C-

AFM) [45], kK e tipi drtiferromanyetik (SSAFM) [46-48]v e i ki | i -aprazl ama
artiferromanyetik (B-AFM) [49]y ap@ Ea-AFN yapél arénda TM atc
yakeéen komku spinler tAFHNnNtyiapar alrléenld a hiTava | aatna

sonr aki en yakén komku spinleri #ARM | par al
d¢zen hes amliaman adarbeRear Bahuledilir. BBAFM yapél ar énda
atoml ar énén spinleri, budirj et ap-raapzr ay® nys° nlkg o yk

antiparal ettapozal apEMéldTZereemi Bhesapl2ar énda L

I a kabul dilir. Dijer manyet i k-mdnydké¢NM) wamped alrie- ivre inl

birim hy¢er eMaknuyl el tai nkkalyhak[d9cdanbhagkceerli[@8b i | i r
b) ikili caprazlama c)Dama tahtasi
a) Serit tipi S-AFM Serit tioi B - AFM yapisinda C - AFM

kekilDeni 8. at oml arénén yukaré spin (mavi t o
desenler{50]

13



3DENEYSEL SONU¢LAR ve ANALKZLER

3.1.Pnictide BaNLAS, ¥ r ne ] i
3.1.1.Pnictide BaNLAS,° r neJ i ni n

hazeérl anmasé

BaNibAs, bi | eki J i
sécakl ékl ar da

temel dedéd kBu azrmamalaarhaz®rhajn
Si ntaer |-keatme ¢ ie p keismeKéash&n tdeamiadi
kaynak[p1] é@mg r LBIna kBN ADDIil lli ggikyi § | ni

tepki me y°ntemi

hazéerl am#d@satli @kl%ra sahip par-a seklindek
kul daBniérli nci BabdiAsaial: e ki J i ni - dafeeler@entleratopkark
k¢t Bgen=1018g, m=0.871g, m=1.111g) o | a c a k Stwkeydmetrikd e
Oran Heyspékadaéne|ltonl uk baseén- altégnda stan
11mm - apd@ndman kdl énl éjf énda ) kull anél arak p
1/ 3 atm argon gazéyl aBdNiAs;,bi keei guartznt gpypeu

I K| estahdart ¢ p kapama kiakblud miedallarpakdi Jjer °rnekl

uygulkaemé Bu y¢gzden dijer °rnek hazeéerl ama |
1000+ ® °
’ ® | 1000 ./
800 BaNi A
800,
__600+
9 5600+
400 [ ° 4004 ° o
200«/ 200«/
02 ; ; : ; 0 ; :
0 20 40 60 80 0 20 40 60
t (sa) t (sa)
k e KBil.BaNi,As,° r ne minntienr | eme kokul | ar é

Stokiyometrik DophamBdligeameek] i ni

hazérl ar

O - o (3.1.1)

Mg TOoplam3gr aml ék bi |l eki k mal zemedeki Ba mi kt ar
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T: Ba elementinin bir mdBaNiL,As,b i | eki J i ndeki mi kt ar é
A:BaNiLAs,bi | eki Jinin mol eky¢gl ajerl eje

Kapat él mék dqaarthzlet a gt teer é6da se€peakddaré] éndan
ésételde ve bu 8de @ahk boar&k 10zaattle@ROE e akk adbaek | €@$ &t ¢
ve bu sécakl ékta 20 saat bekl etil dn. Son
sojumaya Kikemak &slak@a.mal an t ¢ipteki °rnek hava
haline getirildi vey ukar éda belirtilen standart guart
Quartz t¢p 10 saatte &€6Gda kadakl epenadbhdéei ve
10 saat bekOgoteillOdisaaFéreen egar éel ayebi - bekl
saatte y¢ keSdel 15ishat bekletle@lronlek oda sécakl ejéend
berakeéel dé. Si nt3dddgemad i k¢ rod alrarki alkelei layr é& g¢

Bu ésétma ve VvapkEhomaktian embarna °rnek kris
°] -ggimlapmaya hazér hale gel di . Karakteri za
manyeti k ve kristalograékkg@adrttml eg.pyapéceéa
¥l -¢m yapeéel aczajtiegpzalmama k Bjluradek uml dngéer °rne
de ge-FRarkldé rzamanl arda yapelaaer i°ndeg mtamars!

oksittenme ve herhangii r bozul ma ol madéejé g°zl endi
3.1.2. Pnictide BaNiAs,° r n e XRD analizi

X-éekénlkéertéooéem deneyinde °rnek agat havanda
Toz haline getirilmik °rnej@2nD%korA sarad!| ey]aépnéds
incel ebDimjeti Prnekl eri dmeXRDn€l pgnrmlserdigmdeuygu
ayréeca@ulvanmame&n &r ve Xanal i zi kaynhak[5] @dgi | i ay
ul akéeTabatirprogramlarl a yapeéel alhCS,RD anal i
(T-tipi, uzay grubu Idmmm)y apé€da ol duj ur rbeejliim @ ndni g i par é
5827 i, c °rgg¢ paramet oéairakkObab66 nmuxktur . Bu
parametrelerinden biZiji*ml & &k e h e BaNpAs.a8 mmné K3t5&
bilekijinden el de edilen XRD verileri wve an

15



=
o

S a(d) c(A) ca V&)
N 5.827 10.466 1.729 355362

121
b2
c
>
58/8 .
< |S BaleASZI
= |t
— 4_
0
10 30 50 70 90
2 Teta (Derece)
k e ki BaNBAs,2 r n e XRDnanaftzi
3.1.3.Pnictide BaNi,As,° r nejmék nat ésl anma anal i zi

BaNibAs,b i | edia] is éc dlBK gk @ddanal ansTenzanystibglamt ul up
alténda éeseéetéeKgak asi@jr utswl] mu dtbkbmanydii& dlasdai k N5
taranmécxkter . Ayréca alanséz sojuma grafij.i

cihazendaki nej atif kalecée alandan kaynakl a

Yak| ak é#00e:| aorlaakr ak kabul edileearkibemkalkt écée &
tem °rneklerde deTbmadyetuimk galanl adi énda el
S0] uma veri Kerdindeaer edd®a go°r ¢l en pi ke [ it
rastl anmaméxkt ér . ¥rnekten el de edibuen XRD
pi kin g°zden KkKa-odmbydricehimiefdgkk ¢ndegr mgkt ¢
°l -¢l d¢g] ¢nde ayW&MpyRngémigl mgktPPMS ci hazeé
bilgiye kaynak[51] @&d ul akél abi |l i r .
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i . socuw| ;. BaNiZASZI
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N
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M (10°emulg)

5K

o

e
S

M (10 emu/g)
o

=
g

M (10 emu/g)

N
S

N
n

0
H (T)

keki BaNBAs,3r nemaniyeti k davranékeée@

3.2.Pnictide YFe,,Pt,Sb, (x=0.00, 0.01,0.05¥ r ne k| er i
3.2.1.Pnictide YFe,Sb,(KOD=U01) °r nej i
3.2.1.1.Pnictide YFe,Sh,(KOD=U01)°r n e j hanziémr | anmas é

YFe,Sh(KOD=UOD) ° r ne ¢ k a Kk a maddedaf diementter tbptar ¢t U@ s |
(m =080 g M.=1006¢g M, =2.1Bg)ol acak «keykapdéelleéppedueertt z
kapatSéhder | eme rinkbldakikadaodas € 0 a k | 550Ege Hadan

€sét el de v 0 sdatubekietiddc aDaHaénkatbadakikada950eCh/e kadar
éséetéeldé veaalbsaaxsttechlkkéletal di. Son ol ar ak
kendi hsgjimdaeya bérakeéel de.

3.2.12. Pnictide YFe,Sb,(KOD=U01)° r n e jmérkinmat € sdlizZa n ma a

Bil &di-km i -in agat havanda §efiriletelcAPMS® 106
kapse¢l ¢ne y&rhekthakkmemndai titeratg¢rde bil gi
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ol arak hassas ol duju d¢gkegnegl ¢p manyeti k ek
°rnekl eaynié- ichdreum ge-Ké& |l kddar ¥rap0e 210s 0] ut
manyeti k alan alteéenkKiim lkkaddre |l €] KHOAKWLD U | IMux e ki
K, 30K, 50K, 100K, 200K, 300K sabit sécakl ekl arénda N1000

taranmexter.

e ISINMA —— 50K
e SOGUMA

M (10°emu/g)

YFe,Sb (KOD=U01) m

204 o0
%

5 N
0.1- “ : \. SOOOOe
— 20K|® —_—
0.2- ——30K| "o s 10 NN
1000 500 O 500 1000

H (Oe)

k e KB4.IYFe,Sh(KOD=UO1)° r nemaniyet i Kk davranékeée

¥rnekten al énan é€ésénma ve sojuma veriler:i
ayr el pParmaeaf@nmy et i Kk al andan etkil enmedi Jini
°rnekl er farkl é& sabit sécakl ekl arda deji k.
manyetik karakter hakkénda vetri i er Al ivalilersmine MO0l mi K

Oe é6Hi dej er i nenaktaérskléa ngreal edne jneérkl er i nden el de
bir damge -0t i i anl akeéel méktér . Bu wverilerder
grafi klerindeki Oejérdiblierrbiinr i anrdeeank alyG®0 abil ec
Fakat °r nej i n kristalf arykalpee tagnradleinzi mdé zemel er

gor ¢l megkt gr . Bu yé¢zden ol ukan mal zemeni n |
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kullanmak zoro | ac ajp@an ®dame kd gleeerfi amdlea °1 - ¢m yapeln

veril mi ktir.
3.2.2.Pnictide YFe,Sb,(KOD=U04) °r nej i
3.2.2.1.Pnictide YFe,Sh,(KOD=U04)° r nejJ amnénl Anmaseé

YFe,Sh(KOD=U04)b i | e Kii | idresbri K leéhiak teleddAama b i Y,Shk i k

saf elementlartoplamk ¢ t L.24Ggi ol acak K ek=i0BA@ mi=04P el ép (
g st andarkapathai xé le mi d.@lly §ra Iba n :e&5 rkol Fes:Sh o

elementler toplank ¢t P#&g ol acak «k eks10abg mi,al.mdg)l e p (
standart °rnek kda&gapataé li md terhageu teeptgaun tagn@c ak | €
B50Code wlkeen e.Btui rsiélcdaiksl acaktt abelk2l eecCPp & i pyder andéd.
580Co des alat bekletilip °rnek te¢egpleri dékar é
kendi hs pj nhay a Hmévraank éil-diennde ©° ] ikitarabg pe kiak é Kt
standarti kK1 eml er |l e ¥kl@0ggped @é ¢ klie f ér éna atel arak s
devam edi | €id.y eF &r éna a¥ditcelles abkte pb KI5t i | i p dé
Son ol arak oda seécankslo§aema bleajacy scnefndri i e K |
ferénéna °rnek tuto6ekWWol akygeltértianl edit er et é
0

S utrufl dfue.r € n & eébilbi kaynak[5d]i @ain | aayt réd mtéelit ér .

—

3.2.22. Pnictide YFe,Sh,(KOD=U04)° r ne jmékinma t éandliz n ma

YFe,Sh(KOD=U0O4)° r nejhavanda °J ¢t ¢l ¢p mgdd zé kh ariiknear g
PPMS kaps¢l ¢ne Mapérzleeet iarlialnmsiéexkzt | 800Qedikt ul duk t
manyeti k alan altéenda ésénma Vveverigrmhuma ver
bitti]iitiokkdrasmmif ar ke akl ékOeadrlda °nrameyket NkO
altéenda taemamaméxke és 0] uma gr akK ickilvearié nidnac etl aenm
s¢periletkenli k ge-i Ki g9 zlod mmiakt idr¢.k ¢malka tl
120Kdejerinin alteindarel eei edigclpemni Met kenl i kt

farkl éder . Bu durumda bize ©°rnekte farkl e
de¢Kender MeelS(ODFU04) bi | exki Jinin manyeti k davr
sergileme kt edi r . ¥rnek hazer |l ama bol ¢m¢nde an
Kkonmuxktur . ¢ ok hezl e vke Ebderhnhn gayt @ kK neanseérnjai
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ol muktur . Yeni ol ukan bu mal zemeni n krist

g¢-lexkmeknadés!| anma verileri de dejerini yi
6 - YFe,Sb_(KOD=U04)
342 J H=200e
=.25
— o ISINMA
(@) (4 e SOGUMA
~~ 50 T T T T T T
D 0 50 100 150 200 250 300
EO T (K)
(b} —— 5K
j
s | =—— 10K -
34 — 20K Eo.o
—— 30K =
-6 1 : ' | ' ] ' ] _H©Oe) |40
-1000 -500 0 500 1000
H(Oe)

keki YFeSh(lOD=UO4)° r nemaniyeti kK davranékeée

3.2.3.Pnictide YFeSh,( KOD=UO5) ©°rneji
3.2.3.1Pnictide YFe,Sb,(KOD=U0O5)° r nej i nin hazér | anmaseé

YFe,Sh(KOD=U05 ° r nej i de temel de akkih adlzalerpkdl &8n ar a
bi | eYkSh kb:i | e k saf dementleritoplank ¢t L.248giol acak «keki |l de t
(m =080Lg, m,=0439g)st andart °rnek ki@dpama bkl ermi ku
4.5 molFeShe,b i | e ki J i i -1 nk ¢etlped@ginlt deak topkialmde t
(mee=1.006g, Mg, =1.754g) st andart k & @Kaanpaa tiékl | meenki qyuaaprétlz
féréna oda sécaklpePeELEpaydklainéBly es Eekd £kt a
bekletilip °rnek te¢pleri dekarée al ande. So
soj umaya Quarmrdlkeltdguvte n° J-tkealr¢dpdi dhear ieklt err 2 | aatna
°rnek kapamadé&k heda s § gafkdarad edicdra@I6C by e

20



ayarlad € .u B éc 8k | gelketkal et i | i p vedoédkaa r € & caalkél nédjé n a
kendi hepj ohaya Quearrakze ltdgp kér él ep i -indeki
kapaSéeéhder|l eme i kKl emine d&evdarkiet ameakr i @nm aalmi& |
yerl exktiril di2 wykellue tsiélciapkFla&atreed &nk alpaskyadrée | ar
kereéel ar ak tekrar standarli0OGCk dp & maif-émkeamher
yerl exktiril i2p ghhemklIsetcialkilpp¥tdaepnrseékpgkpldep
f é

erénl anmasénén nedeni daha homojen ve tek
3.2.3.2. Pnictide YFgSh,( KOD=UO5) ©°rnejinin XRD anali zi

Yapél an XRD anal i,Siipn(d-gpi, uraylgeuilfnmm) The&€p éda

ol duju belirl enmiamaimé. alaleatt ¢;¥r meajlizne me dej
oranlarda F®©,, SbFe, SID,t es pi t edi |l mi Ktir. Bu da bize
farkl & yollar arameéez gerektijini s°yl emekte
5_ [ 4
g YFe_Sb_(KOD=U05) |
) 2 2
4_ [
~ . DENEYI
= « FeO, — FIT
O
O * SbFe
©
=27
1 |[sz04
0

10 30 50 70 90
2 Teta (Derece)

k e ki IYFe3h(KOD=U05)° r n e XRDnanatizi
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3.2.3.3. Pnictide YFeSb,( KOD=UO5) ©°rnejinin méknatésl anm

YFe,Sh(KOD=U05) bi | exki J i par -Gaéknariak plar6 a m@ PPN
-ubujuna yerlexktirildi. O¢bhéek wmanhgetiakaada
°nce ésaral spjutul du. ¥l -¢m¢egn deva@eenda f a
manyeti k alan alténda °rnek tarandé. ¥rneji

itibaren ayreél masay%enne&klodrdiug ugd-lkg i fner rdaoma

2
24 | YFe,Sb,(KOD=U05) |
5 2]
142
— s e ISINMA
@)} 2] e SOGUMA
~~ T T T T T T
) 0 50 100 150 200 250 300
E O T
QO ||—5K
s 1| —— 10K
e 20K
—— 30K
-2 40
. | . . IH(Oe) . |
-1000 -500 0 500 1000
H (Oe)

k e IBi7.YFe,;Sh(KOD=U05)° r nemaniyet i k davranéxkeée

|l sénma grafijinde g°r¢len negatiflik ©°rnej.i
sofuumaséndandeér. SoQehlsSBEHdakuygebanahl R2Di k
Ayné dur ®manedkil eedede rastl anméxkteer fakat
Bur ada il gin- nokt a ésénma grafijindeki e
grafijinin geéer ¢ l¥remegkntienn aezlademas dd € e n XRD
mal zemenin tek ©€Hagpe,hafankké ot gkdan bil exi

bar éngdPérj¢el m¢ kKt ¢r . Birka- mal zemenin °rnej
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etkil eyecejini

g¢-lekmi ktir.

3.2.4.Pnictide YFeSh,(KOD=UOQ6)

bil emedijimizden

°rneji

3.2.4.1.Pnictide YFe,Sh,(KOD=U06)°r n e j hanziémr | anmas €&

YFe,Sh(KOD=U05° r nne§t andart
tut 6.ckwol akygrl ért al Edit 6r BEf €

f éréneéna

sojutul du.

°r nek

kapat ma i

3.2.42. Pnictide YFe,Sh,(KOD=U06)° r ne jmérkinm t € analia n ma

YFe,Sh(KOD=U06)° r ne ] i

parmgdleknadriak phS - as e

yerl exktirildi ¥rnek séfeéer al anda
sonra sojutdedaméex¥tdasgmank|l € sabit
al t éenda °(rNek tarandée.
40
2043
—_ = e ISINMA
(@) 3 o SOGUMA
\ T T T T T T
S5 50 100 150 200 250 3008 HES 500 ohs
S0 T (K) H (M
q -2.3-
3 YFe,Sb (KOD=U06) |
. 5K .« 120K _ .
= oK 2
204 - 5 - 150K Eaa )
« 100K | « 200K S} A
=

" esocuva| H=00e

50

150 200

T(K

100 250 300

k e K3iB.IYFe,;Sh(KOD=U06)° r nemaniy et i k

H (T)
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¥rnek oda sécakl ejéendan itibaren al ansez
civarénda g¢regltenegn fazla ol duju, d¢ K¢k 8
gor ¢l mignt gemaej® @e 2Manyet ik al an altendaki
grafi] i imae&nkaldgdi@k daha d¢kek bir sécakl ej a

3.2.5.Pnictide YFe,;Sb,(KOD=U07)° r ne ] i
3.2.5.1.Pnictide YFe,Sh,(KOD=U07)°r n e ] hanziémr | anmas é

YFe,Sh(KOD=UO7)° r nejJ I dd emki akaeBadd nlkca Bidndaany :i

haz eéeril -asafrelementler toplark ¢t Be gi ol a ctakr tmeetkKebplgl(e

Mee = 0.755¢0, mg,=1.645g)stardar t kapama iXilnetneir |ueyngeu |iaknl deem
t¢p 15 saatte of€@es&adlalr éjéésnédtaénl d@ 0 Ov e bu
bekletildi. Daha sonra 10 saatte 86y e kadar ésétélde ve bu

bekl etil di. Son ol arak nedaumaygakkikéjnechal # a
akamajutulan t¢pteki °rnek havanii-inde °7
1000 1200

800

[ J [}

800 YFe,Sb,(KOD=U07) I / 1000 ./
B [ [ ] ?)
=600 ® )
400/ -
400 | YFe Sb (KOD=U07)
200. 200
30

(C),
3

T

o'
0

60 90 0 20 40 60
t (sa) t(sa)

k e KBO.IYFe,Sh,(KOD=U07)° r ne ginntienr | eme kokul |l ar é

¥r nek staedrrtkapamai K| eymkb et ¢ pe Quapatzeltdep. 15 saa
sécakl ejéendeBmei kabbar e sah&ll &k twae 1IOu saat be
950Che 1 0 saatte -eékareéel éegCdy bi -5 bseakdtettel | gne @ 8
1156Cde 15 saat bekletilip °rhele.oda sécakl é]
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Uygul anan bu sint er Ii32tb2.Pnictidé ¥R&h (KOD+UO@)o ] r ul uj
°rnejinin oOXbRD ¢anrganidlieank € | me K vV e serinin ger
(YFe o PbouShve YFe oPhbosS) bus i nt erl emédayEnd eamimglke €r .

3.2.5.2.Pnictide YFe,Sh,(KOD=U07)° r n e JXRD analizi

Yapél an XRD anhili exki jSip (M€ @xhya grubu 14mmm)
yapeéda ol duj uYFeBh(KOD=WO&)n°mminketjiirn.i n a °rg¢ p a

4. 34751, C °r gé¢ parametresi 11. 830 ol a
parametrelerinden birimlhmhgarkenh @s alpd amimé R 22
verilerinden °rnekl eri hazerl amak i -in gere

_ a(A) c(Ad) ca V@A)

31 g 434751 11.830 2.721 223.597
g : ' | YFe,Sb,(KOD=U07) |
—i
22- : g“ﬁgp o Deney

O S / N9 — Fit
o N == —
— o
~ . —
—1- ©,
0
10 30 50 70 90

2 Teta (Derece)

k e K3ild. YFe,Sh(KOD=UO7)° r nejJ i ni n XRD anal i zi

3.2.5.3.Pnictide YFe,Sb,(KOD=U07)° r n e jmérkinmat € qdlizZa n ma a

YFe,Sh(KOD=UO07)° r ne ] i par -@aleknaodriak pa3 -mgée PPMS ©°
yer |l ewrtrinreikl gief ér alOzmda ks onanmtyelt ugk 20 an alt
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sonral doj u#l - ¢m¢eKodel dAM@myat 5k al an alténdas
N9T manyet i kbiall eakni Kgt&dr @ma@&| aarl an et KBiusniuni i cd Ine
°rnek manyeti k Ké akadar oBEaeakl|l m&Wt er . Al an
grafi klerinde Yad&d?®arkglioemal aarr alo | &K@pa&lseélyM a 120
veril @riar ibéej énda¥ehedpamyditlinki kdadwr. kirn é K é h a
sahi bi ol mak K&éden Cirllhiewa o0k anlaary e ail k énda

sojutul muktur .

k e IBi1l. YFe,Sh(KOD=U07)° r nemaniyet i k davr aneéxkeé

Téem bu manyeti k °1 - ¢ml e500 GemaogpetukRdal an ab
°rnejin méknat ésl anmaseéneén sékakillkl3a 1 hadeé
sergilenem | anséz sojuma grikadeKii n@romdlki od@AQza k- di
Ayné duQeumma2ny et i k al an alténda el de edil er
gor ¢l meGedfikeedliibu durumunt am ol ar ak hangi sécakl ej
anl amak i -1 n éwellarirmhda r ber isropgfausn@c @klaejea g°°r e

al enméext ér . T¢rev sonukéa Hdenkdepeldnj it aenlo
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