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Abstract: The work is devoted to investigation of thin films of nomipgbure
yttrium iron garnet and garnets containing cationic substitutions of Co, Ca and Ge
Theexamined samplesvere prepared by epitaxial growth from barium flux
BaO/Ba0sy/Bak,.. The aim was to find whether and how the substitutioespecially
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2.5 Tenzor anizotropie

al 3y SGAO1t KeLISNEBSYYL AyGSNI10S YAOS oeéi
' yAT 20 NR LY Fov FENRS SHyRANIZ I NBLIAS KeLISNEBSYYS
af ot @ NRTalKdz R2 yS{2fAll LINROSyid Al 2
Yy I & ¥hagiktizace pak popisuje vztah

N 0 HD b, (2.1)
1RS L 2S5 Ad23NRBIINYIGIHIEYSGENRA O (podiei A OS o
[12], [13]). Matice 6 NB LINBT Sy i dz2S GSyT1 2N FyATl 2GNRLAS
Y20y2 vyl 2N &2dmjl Rye &deaiGdSY KflI@yNOK z
t njSRLI21tt RS2YS @OF{1= OS YIFIGAOS 1T LMA&dzeSY
0dzz | &0d®2 NH2 dg NBa G £ 23N FAO1 @ S1OADIESyidyNOK
2RLIZONRY LI 1 &a2dzo02NJ YFGAO

5 'O ® 20 , 2.2)

kded LI GnfN 2SRYS O6NBT ONIEGusiyNS Oy & F2 WK & 8 ¢gzNI Y
LINjS Pt RS2NON NBFSWOUBYSYN 12y FAIdzNTF OA y I 2

YNEAGIE2INIFTAOLE S 1OAQIESYGyN 12y FAIdzNI C
t26S0 ALISTOUNI f yNOK 61 NJ LI OnfNONDKT & A dz.R2 ANz
2S 20SOySjaRdZLRZFEESYANRAGF Tt 2aANI FARbe S| JA
YSYON® %t @A & N'Oypro ddndudansokinu dflipi syrdetrie krystalu,

yI £ 21 HNWN RSN NB 102 vadee @QRNWNE 20 N2 R Nhe YT NA
Y6 &aYSN¥z YI3ySGiAll O0So

ZgOrK 2 a@YSIUNRA (NRAWAdzdZd Rt Bt (LINR 28 8 XNB
sNBT 2y dz2NONY 2t RNBY 1S GF1 2R@G2RA0 L226S
orientaci magnetizace. V tabulc@fab.22) 24 2 dz dzOSRE Y &INPé Kft $ By
6t & LINEP al dStAGYN &0GNHA GdzNE [ LJA&a20SyS 2
212t N©o hNASY Gl OA YI3IySialtosS 28 vyz20y2 Y$§
NET 2y y8yNOK FTNBYSSYDON BISEP losfdzp 2 NK 8 dzR Oy |
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t2f 2K NB a d a d a d
Poloha substituce - - analok.ose| cnalok. ose| d a
G G necbo nebo
nebo| c
a
N - - 2 2 6 4
Lok. symetrie S S G G | |
S - - 2X 2X 6Xx 4x
{YSNI YI3y| LI26S0 Kt @y LI26S0G al GdStAdGa
6LR2YSNI 2S2A 6LR2YSN 2S2A 0K
20S0yeé |n 3 6aidS{n 0lMmH oad|un o4&
@ NRBRGAY*S |3 (1:11:2) |2 (12 3 (1:1:2) |c 0 &|MH 0a
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NBtFGAGYN AyGdSyTade LInSRLR|f tpBdegN y+ K2RyS NBT 20!
NX L2680 a2dzaSRA& NBT 2yd2NONKk@ 21 RN} S1@A@LESyidyN
sl... LI2YSNJ YSIA adzyzdz AyuSyl Al aluasStAada ge g2ty

zZINBAGEFE2aANX FAO1 @ S1OAGFESYGyNOK LRTAO | &dzy2.
x:c/(llc), kde c je koncentrace substitucdy2 R Y njN O A
* tot OplatNoro krystalograficky ekvivalentnNsmSy a roviny
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3. Vzorky apostup mfGenpspekter NMR

3.1 - AGAT i
t fSRYSGSY
yttrito-O 8t OKNJI &sNA T y é Y A

OUT OBGP POABAEEAE P

ol 11ttt nals VMmN o ity 18 DKS yINE?
12y OSy i NaGSWstvy byinfN Y S a N
2S82A 0K td3,580K.Ie 28R LIBANLENIE &

GeLAOlE afSY2BAL

SLA G EY N YfluxinBaoBagOyBag v |
IANT yeR WAHzS y G 2O N2 N vem MLONj A LINI G A £ A
2wo® 5SSO Af @

6Ccl ' 1

P2 YSnj2 @I f
LInjA LINS @R\6&10H Y S

2aSY SeR®2 S DY @M @NITS6 y NOK
I 28 0Odz2 NONY A
LINNYS AN (R 2WzVzhddkR Y S njé

20al Kdz2NONOK I (2

a

LInj N LINJ[14].2

LI2 Rf 200FI Ri2t 3y A & 6K
520d ad Ydz !
G2K2{42

sL2 njl R20éeyY 6NatSy m 28 QORe 6Araide I af 2dz
Vzorek bl @&t O} bl @t 014 bl @t Ot
8Bal 0g 0g 0g
8Bal8 2,89 0 0g
8Ba2l 2,89 0,79 0g
14Bal 0g 0g 0g
14Ba2 0,19 0g 0,02¢g

12y 0SSyl NI C

Tab31:t nfjSKf SR LINNYS&N YSnSyéeoOK @l 2NJ &

3.2 Spektrometr

t dzf Ay N aLISTONRYSGNE LI2Y2O0ON (1 0SNBK2 Y S
e az212FNB1OBSY6yN YIIySGAOTS LRES | LI1 R
dzt 2 0Sy @S @eaz212FNB1ISys6yN ONGOS &azyRe
e a2 12FNB1OSYysyRAzZVUz2B I NYNY YWD ESa A2 TNB|
LI2fSd t2 FLIALIFOA Lz adz asS LI ylI aidsSey
LINBOSRdz2NON 2F RSN¥Yy2dz YI3IySGATIFION® ¢2 2RLI
{AIytt 1S @1 2Ny dz 2S5 y1it aifttSIRYNS LI2SR2Nofesty th2 L
Fourie2 @I GN} yaFTF2NXI OSod / Stée SELSNAYSyid 28
SEOAGlI 6YNOK LidzZt 84 || K2RAy2@0eOK aAr3daytta
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spektrometru.

3.3 Spektrum NMR

. SKSY Lzt ay NN uaiap®sy DS T NBNPZOSYy AN 1 | ORSY Lidz
LINAOSK aLAYy2@0SK2 SOKIF® tl 1 2SRyz2i4tAgdt SO
aAIYdzY P Dbt RoGri€RFH  GNF yaF2NXEFOS LISPSRS O
INB1 OSYS6yN R2YSyeé o &be0d |12 TRBIIIABY 6 § Nt 213K (S
YFE3AYySGATFOA @ gl 1SY 202Nz [ lrékieacBR Bié | é OK
el @2nSYyN FTNB|1OSYySyNK2 &LISTGNF 1 12dzYFysS
Y S§1 GA RASIG SVIOINTKKR 2FNJY SK2 NRBT &F Kdzd +é &f
dZNBENYS 21 FoRrien@dt & QrzaG NIF yaFT2NXI ON 6 a2 @dé Ol
Y6 2RLIZ ONRI 2 NDNAK FNBE] ISy ONOK

ITau.]

|
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modules of Fourier transform of particular steps -
envelope of particular Fourier transform modules

Obr.3.1:h 6 Fdurie®2 & OK G NI y & T2 N, padip[d]2SRy 20t A e OF

3.4 Postup aparametry | i GAT p

Spektra®CS baw o6é&fl YSnSyl LA GSLI 2GS nIHY
vzorkem dib Sgl NP e yiI R26@& a (Il LIftyéwez KStAS
LINNNG2YYy 230 A0AB8YSBPNK2 b FyosiDA 01 SE2 LINDY N &®
vzorku8Bal | RS oeéef | LR dz@AaBlY yRid:ORE Yy RSEREz@I2Y R
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1 ORe @1 2NB] o6efl LINALINI Syl NI Rlenift NB1 FS
LI 1 LKA PRS f & LIS Byl NR W0 & MHzd Lidzt ab/ e GBKNAYSS 2/0t)
AYGSyT Aldz 0 dzZRNONK 2LINER G K d2 41SHYD AOIRE & (DN 2yl ¢
Y6 gaftdzydz FGSydzad 62Nz NI RA2FNB|{OSYySyNK2
pulsu.t NfN1 f F R dzNB Sy N yuRa2ule(OBrRByY)I NN\  SgHICE AddYr dd v
byl nastavend O Rle* & RUIIdZONe @& /taD &aS1OSyOAaA YSte
520 ydziyR2 806G 6 S6 W3S IWHBEATEH@DS @1 2N dz R2
ySPgeOKetf SYySK2 ONRUBRSEI VSRR NI GONSNE Oyt 6|
(ozn.DI0 YST A L2 &20S8 | LXA]120FyeéeYA MLRnSKyyINY A
Ttorat2aGA AyOBlyTl §az2@3day R Rdzi ddPod  Lidef Nyt N-C
GF120SK2 dzNKOBy3B). ¥ NE Y K 8zBI8nN Ya$a Narel@kbvially N | dz
magnetizacedo N2 @y 2 gtanSN&l2 [ | njt R2 Oil. Piolv2ok & YA f
8Ba212 6 a I K dz2 No@kNoyl Gdstugyhjedi sekvencemi nastaven na 12 sekund.

t 26l9dxf 44 oG e WA Ce e ARDXKA Nl VRBR Y SNRIIA & fydeLId S | ¢
zvolery s2 Kf SRSY yI NBOKfz2al Lkt RRdzeé |l YAEiNVBA:
KT FT yFYSyt yN 20 $if2626pN310det S NEA oé&frmide LA O
YOABSE ONGOS YSnjSyle OR 0&fLIST @S NISYdz FTNB GBSy
@eodzi Bayho®@a 1 & OK FNB 1 ISy Gepnou 123y SHIBABI HEES, CeN:
SEOA Opoteypeka SY 1 ORS &LISTdNHzYy YSnif L2aiddz
T 0bl 1FORS FTNB|1OSyOAr o6ét2 YSnSyN Lhnjiot A
6az290sS 1Tt orAat2a0A (12KSNBylyS aséNiGtyes ¢
T LINF O20t yN T I1&ORSiyH grDK2BIM21Ar] oefeée 1 O
YIELIn® LR26SG a6NGlFyeée OK S @Féuriepvatransiobmaces| 9Sy O
12yaidNyzl 0SS geat SRy Sokree @a S8R (I NNI & T 2NXRI0ON | .
yI 2SRy2i(tA0eOK SEOAGIFIGE6YNOK TNB]1OISYONOKO®
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I T LINI 1Oi2yOlt oY M- 61 [z 161]T vy YSyt+t = OS [/ taD Lz 3
YSt I OSt 1 SK2 ¢ i@ NILHdz & &brhulp LINID F fchalGnah pro
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a2dz2a SRYNYA Lzt a6V Y| G &3S STFR 2 B@ 02 Ralidzld L
va SNAdz®t bt{ OSt 1 20é LR26SG 2L 120ty N Lz ay
SEOAGIGYNK2 NI RoA 2 NRBOSEH Sy GzRN D2 Ig2iff Sz + G Sy

Vi ORSY 20N}l T1dz 28 yS12fA]1 INdoFiéRaISh S LnjS
GNF YyATF2NXYIFOASZS R2 10GSNB oefl 1 IOKNIBdziddz & ¢
SNRBIWT 2S5 y2N¥Y20ty G112 +Ftoé YIFEAYdzY @
nNfSNUzO2 @I yt Fourididvu tlarsforiiaci edBS20 6 Rt £-29) a9en
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21 4S8 fAON &aLISTGNIfYN LINAOGSK dzNBSye 1S
LX y2dz 61 NRPdz | LINA GE220)| NG B § Al 2 e ¢ IS1dy 850 @A N
(Obr.340 10Br.383) 28 1T njS2YsSxz OS dz @SGOAye @l 2N
AYGaSyTl AGt OK @SIKWAS Wi:tze Li2 (@i B)niszanande iz m
poloha> 2S5 xdv A GHTONRT RNf YNNYS GSGEON O6R2 wmp:
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8Bal, spektrum poloh d

100 1
: 80 T vgechna echa, normovs8no| nlaljfl1po
E ——— vybran8 echa, nor movs8no sarHostalQG)ﬁa 100
) - vybran8 echa, norm. stejnn ja%) pro vgechna fec
© 60 1 ]
N
c
2 40
=

20 T

0--

63.5 64.0 64.5 65.0 65.5
Frekvence (MHz)

Obr.3.4: Spektrunm®’Fe NMR vzorku 8Bal, polotly Y SnjSy S LinjA
S E G S Ny [Eoho: Be1f[zAL@1], @=100ms, B=150ks, NS=25k, pl21=9.2}iB

2 14

50 8Bal, spektrum poloh a

200 . 1
_’: vgechna echa, nof|m na 50 pro al: 100)(
—_ ——— vybr. echa, norm samostatnih
9 vybr. echa, norm ako na vgechna
— 150 :
g8
N
@ 100 1
£

50 t

0+

74.0 74.5 75.0 75.5 76.0 76.5
Frekvence (MHz)

Obr.3.5: Spektrum®’Fe NMR vzorku 8Bal, poloh¥ Y SnjSy S Linjh
S E (i S Ny JEoho: 422l [k €121H D=50ms, =150ks, NS=2048,
pl21=27.5dB
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100 8Bal8, spektrum poloh d | 100 X
iy vgechna echa, normov8no| na 1|p0 ]|
-— 80 ——— vybran§ echa, normov§&no| §jamofstatnhD na 100
o) vybrang echa, norm. ste N jlak¢ pro vgechnaJec
=
« 60
‘N
c
D 40
£
20
0__

63.5 64.0 64.5 65.0 65.5
Frekvence (MHz)

Obr.3.6: Spektrun’Fe NMR vzorku 8B&lpolohyds Y SnjSy $ LJnjA
S E i S NY JEoho: BIB5M [k #1516 D;=100ms, @=100ks, NS=1024,
pl21=20.5dB

T 8Bals,
spektrum
1 poloh a

N
Ul
o

N
o
o

(rel.j.)

Intenzita
|_\
o
o

()]
o

74.0 74.5 75.0 75.5 76.0 76.5
Frekvence (MHZz)

Obr.3.7: Spektrum®’Fe NMR vzorku 8B81polohya> Y SnjSy S LJnjA
S E (i S Ny JEa&ho: 851 [k #1515 D=100ms, =100ks, NS=2048,
pl21=21dB
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ec

Frekvence (MHz)

8Ba21, spektrum poloh d
100 1
N vgechna echa, normov§g8no .0
__'80 ——— vybran8 echa, normov§&no tatnhD na 100
9 vybran8 echa, norm. ste ko pro vgechna
@ 60 100 x
N .
%40-- 1 100 x
c N
20
071 : P b b
63.5 64.0 64.5 65.0

Obr.3.8: Spektrun’Fe NMR vzorku 8R4, polohydE Y SnjSy $ LJnjA
S E i S NY JEoho: #J251 [k €251 D=12s, @=80ks, NS=32536,
pl21=26.8dB
250 8Ba21, spektrum poloh a E |
) | vgechna echa, no m
200 b I M A S
— ‘ 3 i
o ! R
— 150 { oy ot i
£ l sl 100 x
N | NV
S 100 | . AT 1
E | ot
I I
50 1 | |
[ \‘ o il 1 i
o1 e Tiad
74.0 74.5 75.0 75.5 76.0 76.5

Frekvence (MHz)

Obr.3.9: Spektrum®’Fe NMR vzorku 8B4, polohya, Y SnjSy S

LInjA n

S E (i S NJ JEoho 42281 {z4251],@=11s, =100ks, NS=51I21=26dB
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14Bal, spektrum poloh d

(0]
o

[e2]
o

vgechna echa, normov8no| na
——— vybran8 echa, normov8no| s aj
vybrang8 echa, norm. stejnh

N
o
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N
o

o
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Obr.3.10: Spektrun’Fe NMR vzorku Bal, polohyds Y SnjSy $ LJnjA
ydz 2 9SY S E Bchawy IRz 1B B=200ms, p=150ks, NS=1536,

pl21=33.5d
250 T 14Ba1, spektrum poloh a
100 x {
200 | 1
— vgechna echa, nofjm. na 50 pro al
B ——— vybr. echa, norm samostatnh
blso vybr. echa, norm jako na vgechna
@©
N
@ 100 |
=
50 T
0+
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74.5

75.0 75.5
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76.0

76.5

Obr.3.11: Spektrunr’Fe NMR vzorku Bal, polohyg> Y SnjSy $ LJnjA
ydz 2 9SY SEHBBMNIG Y 18412 0=200msp=350s, NS=1536,

pl21=35dB
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14Ba2, spektrum poloh d
100 + P P 100 x
a

__‘ 80 t vgechna echa, normov8no| najJ 1¢0 T
()] ——— vybran8§ echa, nor movs8no| samofgtatnhN na 100 [
= cvybran§8 echa, norm. ste]jnhfj k pro vgechna Jec
< 601 1
N
c
8 40
=

20 1

0 LA‘AAA\AA.A

63.5 64.0 64.5 65.0 65.5
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Obr.3.12: Spektrun’Fe NMR vzorku 14Bagolohyds Y SnjSy $ LJnjA
ydz 2 9SY SE BN ISz 1LRLE B=270ms, p=100s, NS=1024,
pl21=29,5dB

250 T14Ba2, spektrum poloh a 100 x
200 1 '
% vgechna echa, nofim, na 50 pro al
= ——— vybr. echa, norm samostatnni
('5150“ -vybr. echa, norm ako na vgechna
=
N
@ 100 -

'}

£
50 t
0..

74.0 74.5 75.0 75.5 76.0 76.5
Frekvence (MHz)

Obr.3.13: Spektrun’Fe NMR vzorku 14Bagolohya> Y SnjSy S LJnjA
ydz 2 9SY SE BN N[z IR =280ms, =220s, NS=1024,
pl21=29dB
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4. ' T AT LUA OBk OAO A A

Ve spektrechd A & 1 @ OK @1(@bNB.4 a Oby. 3.5),M4Bal- (Obr. 3.10) a

(Obr.311)0 2&2dz Kila@y N & NBEJ ASH Q)KKET § "Oday)

ax @ Od(@) 2RLIZIONRI 2NONOK 2NASFLHEOA G REYS.
ANR Y IOPrN3)& I St AGYN &GNYzl GdzZNHz 2 RLIR2 ONRI 2N
deF ST GAYZ {GSNISe&2 (e LKA &350y | IENEISNDAGSYBEY N NI
zfluxu).t N2 Ged2 @1 2NJ & koneehttaceantisite YlefektipkidieR y dzii |
G1 G Kdz LY Tay22dzONK2 1T o

o — 4.1)
kde 'O je intenzita & | G4 St A G dz rmal @bt 4.8 ya 0L 4.3) jako S1

(@ & ML'O4-Pe at SRS v@M)dzdS RSy

. Typ Frekvence E’qloha A

Vzorek Satelit defektu/substituce [MHZ] NE | zvy dze] lsadl main Koncentrace
2t RN

8Bal S1 Y(a) 63,705 d 0,0015 0,0015
8Bal8 S1 Y(a) 63,704 d 0,0025 0,0025
8Baz2l S1 Y(a) 63,704 d 0,0023 0,003
14Bal S1 Y(a) 63,707 d 0,0011 0,0011
14Ba2 S1 Y(a) 63,707 d 0,0019 0,0019
8Baz2l S2 Ca 65,572 d 0,0028
8Bal8 S3 Co 74,332 a 0,041
8Ba21 S3 Co 74,335 a 0,0
14Ba2 S4 Ge(d) 74,109 a 0,0044 0,00073
14Ba2 S5 Ge(d) 74,632 a 0,0057 0,00096

Tab.4.1:t nfjSKt SR NP § 8 NI WRORKOA3/I Siyyl (A1 Nit I tiySNOAAGgAG Sy T A G |
iNSINIBSYNAKNY KEFBYyN 6t NBOD

t2YSNI AYAESHRNY T ¥ NORNIRNRE BEY dBENONLIZ 6 [Olit Yt G)ORYF 2 WA 6 A
dZNB'SY® LINE R20nS NRI fpawpOSysS al GaStAade 28

t NBE @1 2NB1 wmn. lnw &S5 Kebyddey NadWsss vilet ¥S d n2 RK H{Ryy deiASC
YSnjSToNe zph dbeno LINI GRSLIZR20yS 6t aiaSéyey yinsSinNnegByew
satelitem nafrekvenci x txpd 04k o6f NT 1 240N RUGONIOKKBADGYR Ot MBI S{
L2 T It RYA & SovgehtracgGe' 'sLJ2 6 N (i S4yatS5 jahism v p

t N2 OSGON LInjSKf SRy2ail 2&2dz aLISTGOINI G171 2NJ
@S aLkRt S6y a0rd.1)AaObt. 440 NYOIKE &1 2 Ol jsb@vnishpak St A G &
2Tyl 6Sye LKMSROGARMYSE OS LRf2Ké Kfl gy NOK
2RLIZ2 ONRIF 2N &VY[BIMHz YI IySGAT L OS
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8Baxx, spektra poloh d

100 § =4—hlavn2z 118§
——— 8Bal norm., vsechna echa
— 8Bal zvDtgeno |[100kr at
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