[ ddedMmisjcmMlsoets dzOESCd  or Mh jets ts5

AjJHJjtoOdz dzs] cetsmMkzHOtemise jdedetsj BB HY j Isdz
o' Mh jes BBKGOL ts9 Odzd W

COBEEeMSCd2 cmbkhOmse j dedzr 2 I dzq

10 ftcOo O ok

GR>

ketse JdCltst [ jsddHsedy

ANfTIRUSIOUVRL, sutUsvLL ¢, [ URY[!
NS rsuvitrRY[UHUSR )l [BHUuld vrsaguvsuviRrRT [
BaSphy ¢Si(11D)R JruvrtftJfduvifuvsvsuvi 16 RMm [ d

sl Jydoddl@gsifla'dL SO f sdzzff tetso sH dzad €

dmMmj tlsOydwY dz0 Msdms Odedj Eyj dets?
WL egCds j 8O d yj MS R dzOk¢

1 Okzydzr 2 twkzC ot
C.-W3..dz HEBYJ
r. 1. A 5 d3

1 dzO G 59 f2039dzm ¢



5 O I I 2 B B O I O ¢

g4} Ru [ S

g[St oz 1 RE

Il

(1R

Lol rufrs &

VI
VrJ

{s TRERJRART O JTOIRC 106 1 ¢

frsom

{tIrRtU LI O RC R ®wl ]

11

1.1

~dBdud BQdJsefPe [ Mdese dg” § §ess dzj

1 &k uJ dzg J

M&d Hdde) ded v d3d

HdMdddydHO -8 0OKJY

BOwdw d ¢t d3dzd W

11

1. 2

v Bt lsdud

MmE¢sd dLEzBaSkzdy Wdu

17

1.3

BOtdWw

[ Mdzts o dz'

2O tOL dzdydzr » f sHdsY S OA

BBy stsHT Wihtedidtetso O

21

1. 4
BaSL/Si

A B tc d3d-t8 5 p O O jto J prtisfpdat®oe jdzO6 IS §

25

1.5

RMMdzj Hso Odzdj MistckzC Iskztc'BaSf

26

1.6

RLEZYJ ded

¢t d3dzd d

sfilsdud MSdm Mo ts2 Ml

30

1.7
BaShSi

RMMd&z] Heo Oded ] Wishk! dzj Clsted U

32

I oW 6 g0 1

35

Lol fTrulrs

U1 SRM

R [

vl RSR

Vfrvds. Csul(tRrRI[1LUO] ?

AJTITRt[IJO1IRC R R

37

2.1

vjndskscdY kodS dn f§ dzj des ¢

37

22C dzj Coto s HAOFC sgMS s ¥ d MY 4 S
TOLOClkjtdmisduj MSdr ged ! 1 dzj t

2.3

¢ )¢ dgiizis O

GBI CtsNE Y d

49

24[ §lsd ud m< OV

Mmfdscbesmisfd"

55

2.5

[ Mdzts o dz" j

BE a3 dzls ' ] dzls € j dats ¢

58

2




6 OBO&JL ] dzsc j dzs5C tc O d3s

60

62

2 .

2.7 [JlssHdSd ftsHEelstsoCd BBKGOL 1
2. 8 [BtStkzHtse Odad § , tediddtfetisdr Owddr f o35
HdMddzdydH O BOtedw dzO Ctoj d3ded d ( 1

63

2.9 [jBHdC 0O EBOGYUE S GrEHEGS O P

65

Il T oao8HTedzOe | 2

66

Lol Lt I rRUSIGLURE VY OUl 01 [Babhf
Sil111) R [ O0 01 Jusordur {1 sl
srsev UVl REL]I O IMBaEfrwldy ¢fR
slrtrdnandil1 s CG1RUPSHRR

67

Instcd3dicso Odzd J L Ols tg@Dts  dzig eizEzd i dz
tcj OCIsdodets?2 1 fdlOS¢mMdd, Jjets MmMsml
My j Slster © odHdBSAE HJOY OL sdzj

67

32 BB eso Oded §  Isoshze dichy df Hif) das@is o
BjlssHEd sk ds? ko jtoHBY OL dts ]

MistekClkter d SfldujMSdn Mo flse

72

3. 3 A fstc dzofridstip$andndsjic, isGslsiit tf @  BhSkgzdets ¢
Ctoj gz d d3j sSsHtsAE Iso jtoH SW OL dets?2 ¢

79

3.4 NBtodislbtsel Gded ff dzge@tsSi Ba L) sl
o jteHBYW OL ds2 1§fdlsosmdd ftd Mt
LOltcQo sydesets Mmazsw, dr Mk szt

84

l T osHTITedzOs §J 3

91

1] ¢ 14 Jl1uRrRY[HSsSR )l [BHUI® R I
sf1sRMm 1Jr1ls TRUR[RABKQLLPL R
ANfuov[CJrsUutRY[HSR "wl [Bould L[
Rm  [dy [

92

4.1 [fdujmSd] Mo BaSpk®i@Lll)s s dzS d &
MY steRftetso Odzgdz’ & 3j SBEHESH ko jtoH Y

MmO Hj dad d

92




4.2 [fIduimMéd]y Mots2MmMlse O IstBdALd d96
&ZGi( 111), MWtsteddJtetso Odzgdz" = d3j ISBBH T
dmMfsdz' L soa Odzedj &3 L OlstceOo sydese s MM
4. 3 stdzstetsdz Lk MmiB&ESRdg@ile IsInls)] I daiz@ 100
LtsdzH qtelzs h j oz L dzlz yj dad &

4. 4 Attt dzj SIstedyd MSdy MmMets2Mmilse (103
n-BaSp/n-Si(111)

lm 9o s@" cdzOo j 4 114
J1zrR 131 71 3 115
4l Rue]Js ARURtUOLU[I[BE JRU[LTOUULT 3 117




Ba

BaSh
Si

oo
1l o m
st
Sl
f1e
It Ao
i ¢

t¢f
a1 [

gl rRe[s wfsi¢z[1RHE
BOtd?2
HdMddzdydH BOKBIY
Cteg dzdad 2
Ols s effmizs o OW B CtetsME s
osdz! SO J tdzOW -~ OwOCIs] &
Cei WWdydJ dzs f sdzj L detsG s
¢ sd3B d dal2tyyff steO MMy d o Odzd |
Btsdzj ¢ zdz gz OV 1 f JIsOC Md
toj dzlsc j detsW OL dz" 2 OdzOdzd L
tcj OCIsdo dzOw 1 f JlsOC mdw
tcOMmisizg € Istc s dzdzOWY MY § G Ist
fif Odzdtclzs h Ow B dzd 3 dzj  ts dz
BICesMisyfdw

ul ICO®j (Mo jticno’ MSS 50 OC £k dgdzOW €

g U [
gml} CC

G [
UAG
MmJ 1A
¢l

MS Okd@B Iz dzdzj dzd €2@&diys s

mMfjSbtesMEtsfdwy R OLOCIS] &
L daj ecdd 1 dzj € IstctsdzOd3q

mMCodzdtelze M OW 1 dzj € Is te ts dzdzC
so jJtcHtSW OL dz2OWY 1 f dIsOC Mdw
~dBdud MEsy BMOYHjdd] c
Ldzj S btotsddgfop ¢ dogme sy o v



IFltrrrouRre

GClsOdz' deshls zOBEE M jJ otcj &Y OSCIsdo dzk
o tsB d20dgjsHlstetsdzd € d , HAQ dizts 9c @ dzlils g ldaeZOC ks 15 tc O
MowL Odes, o fjtolkzs wyjtejH', M dzOdzdydj
Bl jJdgdzer » dOls | sfjPtiz@F L s Odzdf jj Ctis®1 &34 tg de'mdf |
M bsySd Ltcjddy EdRid' h jdzdw tcOL BBj tctso
fdzsy des s 2, f jtco OW dL Cslstster = MowL O
sO¢ dn Mistcz ¢ Is liEs fi) dztsey Isizstin@ve © ovdaf tizd Mo L. Mis o
dtso tej A3 dzdz’ § d MMdzi HAsYOEo" s fistzgS dse ' dsfn v f th
cOLtOBBISCd +{WWjiClsdodzr » i ssHise W istedid
otsL By detsls: 8 EftcOQodzj dzgdv dr Moats2 Mmilse O3
fsdzf csosHdad S s wWodzw jlsfpw ftsor h jdadj ¢
[2] . Vo jdzif yuj defsfnlsg c Oj Ismw Hobkzdw Y Elsw i3] :
fnts dzdzd  dats 2 L dzj ecdd d fsdm¢ dztso ' n a3
Wislstsotsdz! sOdUuiZnsSdd Hide &2 ffls o ISOS dr dBOIs] to
f dzj BESOGIf sSHdzsY CJj, sl St BBsy jIs +

[Hdz82 dJL GmMtse j dzdetsmisj 2 B OtedWw o B tsdzict
udfmdzy d Mmaxdfydlsifige ) s’ Mistesy dna 4.5 d fnezdzd
HdMdddydH BOdY W &d'sklsfoz) bl 53 dodstdissth)
fsLeodzw jls dzgj Issdz ¢ 5 (JdgGnelsy te Gle Otsdz' 7 clsi d
dmf sdz' L s9 Ols! COC Bimdtsokz Hdv % Gtcdgf iedzo
Mistclz YlIs ezl dag=xfC + stsd3 dzOd dzzeyh dj ted L bdezvls ©
fdzj dBeSh f tof rtctsMis ] 3] Is tsH ts dgizlzdyty dz s Iz dz2v FhfiisO
wo dzw s h 3w julESdd a3 Isfic s tots e sistsw b  d3. 1t
ZOf tcQo dzj dzedd + f dIsOC Md Odz' dzts ¢ BaSiflaRd ¢ tistg (fizjoz
B SBHBER Mo jtero MSC o OCEERBEsets SMOY H J C

[ Btsmdatso Odzd | 9 " Be@S di30 Is palif ez C tc j d3dz
ftoomwdiiztBtsd IsOdg HI Mo O, § jtmf j Sisdo dzr |
dmf sdz' L s9 Odzd W a V0B IeORtsdzZhtsOifb g J] dzdzs e

sl Ood 256 11, O &OCHdizd odaj" dzj 2
6




ZO-tsHdIsMw o -60®Od&zCERdRd [ f5s0dfsh + & dzj cJtctso
Fojdgny Ctdeyj dzlsteOydr  dats ] lekiddz] 2 d3j LAD 16 WHSC
Hdzd dzz Mo tsB SH dasdz®y J dedbB j B BzHs] 1 B d3 |

Al &zHdmMmitclsOydtsdedats 2 wdfA®BjtHIS|" dzj vz dgzv jHdffrk
2 iy dzts aWdis2te d3d to s © O dzd W Isj C Mlis &z tf dsteltizdf Gedzde s dzdf
HdfMddd e ¢eelzsy ¢ O Ctoj dzdzad W figB te® d P dlzls @
Tstesh j2 OHCGjL dEOMC tof jiidireds € Qo' dzf 3 W sls
Mis OB d dz! fdaesdn Ists & dziz y g dekd 9§ &

r dzv Htsfmisdy jddw §tsMmisOe dzj dedets?2 vy j dzd ¢
fdzj Hizt O©f Pyd

1) wistdictse'®] ¢ Mis 2t djtftdnjqiERded dzd ydH O B
Emdzse dw n Mo jtcroar MC G IS o OCkEZdBO dz0
tej OCIsdodes?2 1 fdlsOCidd d IdfosjfriaesdWde dsiztRfn C
diNssMOXY Hj dd d .

2) [ftjdglded s OdagbEghfisreOL &jte" d 5
CtedMmMlsOdzdzd Istso o f dzj dz€ OF H d mdakzd & BLjs @ (
Emlsts?2 ydesfmisd fdzj degsC HdMddzdydH O B Otcd™
Bisdz! " 52 sh dzsmls

3) R fn ) dzjlsiiste dtiz dAdds tc ZI€ds ZWets Is 51 dzj jST® tdsdafjisfigp
Isj SMsktedtetso Odadzr =  dzj dAist€ | dgagdnd| dadff el cfi OH dz'C
22O dr Mmdase j .

1 0OFZydzOw deso dL dz0O tcOB SIs'

1) 1 ¢0L Odzts, Yylss o fdzj dz¢ 07 H M dzd
B ssHESdR Iso jtoHBYOLds2 1 fdsoShmdd m df
1 dzj d3j dels OtedzOw wyj2¢0 HdMddzdydH O B @PEdW
HS 5 %.

2) [ BdzOtclzy § dz’ ftoj Jd3zh j Mise j dedz" §| st
CtedmMsOBeBhA6BI( 111): (211) d (301), tB
tcOL d3J tc G0 2dBR.




3) Ifjtearj LOLjcEdMtedtetse Odz fd¢d
wWtslssdzse 1, 55, 2,26,0&E6ph, M3, PL Hdede, d&Bd
o IsjSMmMsktcdtcso BaRea r ts H diL) teldf YO - dz' H dzd dzdzts ©
fdSCtseo o MjSClstcOR s@PuMds rRs MY jClsteOR da

4) RLGEGlBSodrjdIsdf eédisH 3] D shdese j Is
HdMddzdydHO BOtdY dO StepRBEFEJL I §EECEISS
COMh diej dzd j &8 W 575 tsisls § g § O8 G4 55 .0

1 t6eOCIsdyj M Ow yj dedetsfyls :

1) tOLEOBBIO®RO flkd®BOd dOW d&jlstsHdS
HdMddzdydH O BOtedw dzO0 € tej dzdzed d, 9" 16Oy O
Sty Bded W M JtojHo Otedlsj dzydesdzts dz@defsf j dgd jyfds
Holzot kOf dzts?2 toj € ted fls Qdzdzd  OARED O  tHg i dzp
sn dzOY H j dzd j 3. [ OdzdzOVY RBJIsBHJECO f BL o tsdzw
f dzj BESHRZGI, Sttt | EMlss2yder ¢ tOMmiste] fr

2) 1ted dimidzj Hise Odedd MY J EOWEY W dzff B 3
fn dL d3j dgv j d3ts 2 Bsh desfyls & zOL | tcdzts
&ZzOdB tsdzt M j 2 Emlss?2 ydo tsmis* © SB dzOH OF,ld) Is§
BOS Md BOdz! d" 3 o tcj dIj Y dzc3dsCtilisIsite’ jjdzd ' e .
MtsL HOded W ftsdzdzj ydz' = 1.dzj i3 dels B9 dzjdd@d Cogy
f sl detsfls: &sh datsflsd dadu jsB das cSis Isos teiflzvy,  dedg
2O otLHERD ] & Oz &L jzgedats S .

3) 10 shmdssj kjShMskztedtess Odzdz’ 7§ dzj
Ctoj Bz G sleAse 2 skstejL dMiststs’ J-HdEH s d f
tcOfflcj dzdzr d@3 MY j CstcOdz! dzr dz W slsstsils € dzd € 5 d3.

]l sdztsy jdedW HdMMjitelsOydd, o' datsfpdds" jJ

1) vuvfpsts2ydoer j ¢ odzgjhdzdds o tsL HBaSimIlse
or tcOh j dz zO ftcjHOOtedlsj dz' dzts W sBagkd to ts
BjlssHEBdR o jtoH Y OL BacSs M Migts 5O ozis § fztkt f) 85
SMOYHjdzdWw 3:2, Heobkdkw 1 IsOf Ol doc A®B Ml

5~ dzOXYddgddedd3j dzj 4 . 30 d3d dalzls
8




2) stwdmlsO®Rdaf Is260Si( 1 11) , W sted3d te s 9 O dzdz
B3 IstsHd ¢ 52, g3 6¥Is Hej Htdddkzhjmlse j dzo
ModH]JIsj dzez@Q g liz jj SMiszter o f dzj dz€ § .

3) Cdzj d3j dzls Otc dzOv  Bagpy, 2 SN sttedid dedsgi( L Hedzts 2
Sflsd dz0Odz' dets?2 d3d ssHdEC B2, dZOr tsHdIsmw ff BH
5%, vyt CCtetc]j dzdtelzjIls M Hdzd dedztso tsdzdztso ™ d3
dz0-4 2 Ty o3

4) Atltsls$ dzd ¢ d Is 5 te t§ ff) Bzts RBBIR/BSi ¢ to d
CodB3dzOIsdzts? Isj 3 J tcOlskztey dd&i j sl 5E60 11 KO S
CtcOMmdzlz ¢ CteOd yit 1 ftod) tcf tsa dzOYHjdzdd H
tcOMmMh qtej dzd ] ctOdzedy Wl dZdJSO Hts 0, 7

[Bisfdztse Odzdztsis! d HisMistse | teadetChflscze YO b
9 i ted d3d dzj dzd d Mtse toj d3j dzdz’ - Bj IssHts9 W
ssdeC s dzj desyde' = MstezCIslzte dz0 € tej d3dzd d,
tcjLbEd OO Htekzedms dMMmMdzj HisO Olsj dzj 2 .

dbftetsB OUYdW tcjL zdz. sOsddesotddp sSIsT toj
HdMMJ tels Oy d ts dzdz® 220 Hig CGe@=dEd ! H ] sB Mz H Odz
CedgW jtoj dzydwrn, MdBItsLdEzdBOR, d&OEzydze = "¢
oMM tesmMimd2MEsets d tcAhstnSshz@®Canfemncdn Plydics o dz
and Technology of NanostructuredMaterials 20162 0 1 8 | (z@uH d o sfls
Emerging Trends in Applied and Computational Physics2 0 1 9 ( . t

1 J Is j tc BThadth )Asia-Pacific Conferenceon SemiconductingSilicides and
Related Materials 2019 WMiyazaki, Japan , AdLdC O: wlzdzH Od
ftod € d&zOH dz" J dimmdzi Hiso OY , ( ¢&sB tc @ UAOT Bdzd [
MmOB Otetso MC ) , Cdzj e jIsd S O: Ef tcOo dzj dad |
dmMfsdz! L s OdzdW™W | dzj lcetc] MiztcHiEos sBEHB o f() ¢
Yls J daed W 2017 (6. H0O0BOLO), Cditejlsds O
dmf sdz L tso Odzd W o | dpjdOstds® jjff Iz tathirs 2015 (
t 4 6dtsdzOdz! dffist@O CaEfiryyideis 52 CtsdeW jJtoj deydd ¢ f

o BEHENM j2j061 82 0(1lc4d. 1 &zOcBso jh j dzmC)
9



1 2B dzd S OYdsd Isj d3§ HAdMMjtelsOydd tsiiszp dods
4 Mmidsiodj Hizh dr 6] yj da fJdadzj<B" ¢ B IEF jnisdz
sHWh dr o fjtd yhOsdlds 9 AHWwWh s o B
O nBBHWHhOW 9 BOLE Web )ykftdzOdzDEncoe - csH BN
it R1.A

[dydz" 2 9 ¢ &zOH ¢ Optisttstc QW stedzs tctso Odz o iy j
dmmdzj H s O teeOB B B giz. bolsstesdy f sdzlz yJ
{4 dzj S stesdzdz” § My Jj Silster d mMfJjClster n Ot
1L dzj € Istets dzO dzd . J dz ZyoOmlse tse Odz ) d i
tcj dzlsc j desistczS sztcdzsce s OdzOdzdL © d tcOfls
sBtcOB SldLjjL ZdZ IsOlstso . vsOCY] Ooalttc  tod dz
HOdzdzr = @ Bdzzyj dzdzr = -MBizsBED BRIR] OB s bzt ] d
MfJSChtesMEBfdd d Wkl ddtO d &Ofdmoc

dlstczCIsztce® d B | skO dewf dHiNQ s O©@YY dH d g
99 jHJjdPD, d4 MfdgmMSC O ydlsdickzj di3s?2 dzdlsj tcOls
124 Miste Oz Y57 todmlkzdzS tso 83 d5mis ts Qaedl 59 dy d L
zdlsj tcOlskzter .

9

]
]
]
]

10



1 1Joele. fruvfrz aAJtiIrRtJLIOd1LRC R &.
1frivds TRUR[JRART O JTOtRC 19 [ O1JRYLIM

111 sdzz yJ ded 4  eBOedfd2d yfd HIOG 5 -B) datzef ugi ;&
Mos2Mise ©. [Mdesody | ftsBdj ds' fted OBk

rdiddzdydthtcd Ot tztso divOD dzj’ dztbts G L 15 o3 j 1
1000AC Mmkh jfmMlsoakjls o Istejnm ®©OL dzd ydz' 7 t
Ctoj d3ded  togfh jst€y jets fsdzdBsteW d' 2 BsH
Efdetso dz' | MbtokzSlskztedz j &R OdedL ogr, Ctslst
Ho lzrn o Odzj dzls d&zMSi, d &3 H I8 @ dzdetsizD d4ifl =+ Ot CalvVEn eSr, Ba).

[ jsOdzdzsdHdz | Oltd o 1Isdrh f dzd Odzdfts dzdz
stej 3% Htkzeddd OltsBOR] &jlsOdkdzsdH O, I
fMazsd d btejrdi3jteds § Mild. [ sSHdWdBaBdW

W dw jlsfw Stttk dyj M2 MO fGeHiHc0Oo0
10dBtsdzj j] LOMj lsdes?2 tshtss j thzadzdsisiw L 86D j
sjlteOl Hig" , SIsH | dzj dzdz’ j o H tf bsaizls tistcGDiy fides @iz
Mow L-§i SiClsd IjlttOt Hisr MdzOBts dM< OIFj dz

Qo 820 pA O twOMmMmistsSided Wizj HOBL dsj SHEZ 2, 395
[9-11].

u totsmistsds Isj B j Olskzter, | ) Od Hzj ofdzls j @
fsdzd Bstcbisp cAL FEOdY J SEASHHY M foshisttOc
Gtozfif sDodp, Weo dzw j Is fyus Mistts ffipldstetlais s dz',. d3 Uls
Ctoj dsded j & 52 fsHtejh jIsGCj LIsdn At tdpfst t
fMeh jmMsokels IstejramMoawrLdzr j Olstsdir Si g
Odze istej d3) d ©Oo dz" B B af dgQogiEfH Cfirfiod” BB IL(V1 1 .
ddzj ¢ h Ov  (tesmistcOdzE o Puzdzzyts ¢ fiplztf if Llsslz t6 1S
MisOB ddz' dz2O Yted BESdZjJ dddv Oddz] defjvdil Q]
stej d&3ded j 9O% ftsHtjh jIsCO (et IsdfoO Ml

qMC Oy jddes?2 ©l jj (HjOd dzs?2 CsdV qekkO:
11



1 CodHdMsOdzlsYzr Btof 2d 46 dz’ n lOlsIts dftste iy ISt 19
f dzsMS drn ‘sdedic sfz@tzOd3dH M ©0Oso dzr 3 Iz ¢ dzC
Colf ZOdOtedzes?2 ctolkzffr M tHddzOdE A O L Gdz 1
sjstcOl HiE", BZOSih) ifg.sW BdtBtsd Odadz” | Ll fipflzts dgO S
tdfm. 1(.fR)i. 1Sk dyuyj M@M{9-1HjIs¢C O Bas

il

v

{ gz q.1-) sded Bste dzr j Wswed 8dmdddydH

sOBdRdYO 1.1.1 10OKjte’ tOPLd & WOL

HOo dzj dzd j |1 dL C] HPI ' MCsj |1 MBC G
HOo dzii)dzd j |H O o dz(iiz] |

Mddeetsdzed Vv |[telsstetsdiB d |Istcd 6 5dzOdz{C B d YyJ M

l esMisteOdzl O  0& & O 0  Dodp O Otocg
Ctkzff O

12



1 Ot Od3] Istca=8.942(4) a=4.047(3) a=6.715(3)
tej " j@BFd b =6.733(3) ¢ = 5.330(5)

c = 11.555(5)
[BI jdg wy/695. 7 = 75,60 302. 8
(AY)
f dzts Is g -
dL d3j toj dazdz(3,54 4.2 4.2
tc O ) Mdzgde®VO | 3,696 4,251 4,246
[ sdzw tedg” 2 |52.37 45,53 45,58
(cm®/mole)
A B3z dz' dz 8 1 4
d Hdded Yy’
1 sLdydd (4Baindc 1Bainla 4 Bain 4a

4 Bag, in 4c 2 Siin 2d 8 Siin 8c

4 Sjin 4c

4 Sj, in 4¢c

8 Siy in 8d

1000 §;~
= @?
400 |
o 1 20 30 40

i qAapzElel.2- A OL 59 OW

BOtlvw |

PRESSURE (KBAR)

H ] ®dzde @EFddz" -

W s teds



rdmddazdydH BOtdw WodzW jlsfmWw dzOdBsdzj J
i B3d 2 Mlso © Mmd dBplyd tes®. BlIOWIH.W3 [ftede § HJ dzO
H dzw mMddzd ydqHu e BOtdWw. R L H O dzdzts 2 HJd O
MsH j toy Oded j &3 B®Jcdp™h OvIs jIsj B3 J cOIsktcO® Istcj B
Mdddydrno. ¢ C36L dizk Q) @dzs BHJdkdydHse B
McH j to) BabdsjLdi3tsy dzts Istsdz' €ts o ddgj telsdes?2 Ols
sO0¢ C0O¢ BOtLd?2 OSCSIkdodss tj Ocdtelkzjls M O
B Mistes tOL dzOG O Isfpw  dzO@ CMdHT BOtodWw
dimimdzj Hso Odzdd Hd&zW MisOBddz! desets dzO o tSL H
oL Bsy detsd3 MtsH Jtey Odzdd MotsBtsSH Az = Ols sd3
Bsdz hdd&3 jets MEBAJ ey Qdfisds dzj[J MEOR dz
Wstcdisd tetseo Odzd M MM dLBBrIssydz d3 MmMsH j ey Odz
sBtcOLtsoOdzds L jtojdz CtodMmMlsOdBdRbyJ MEtsets €t

1414

1400 +

1200 +

1000 +

Temperature[°C]

600 + 630

BaSi

L Ba,Si

1 8338.i b
Basi,

0 20 40 60 80 100
Ba at. % Si Si

i qiizd 4.3-A OL 59 OV HJOGCEORBBB Mddzd ydH tse

14



1 OtdMm. 4o jHjd W BIstscHa@hddddd y §)az@ s ¢
f sz ypp dedzse j telsd € Odz! dzr o3 HOgJdis RGOS A3 ( Birtd dc
oW stcdzdtetso Odzgdz" 2 HdMmMddzdydH B Ote(d'fn dldzj 1i.Is5
dzj 52z  B2RE 3 L DRdfde tc jr afiis HL dgjdgpde,d1 3 +1 d 1
Metlse | shilg & dedadj.dfff)d.tc O lsLizdgjdasjfdmfio s H dHFBMS d
fsratsydi HOdzadz Jjv dHedfvdz' L dz@nf jiedpdl 2 cedzts 2 1 1) ts dp”
OCIsdeoeOydd Htsdtstodz » Ek[tt2lko dzg DS ( 6 d 1 8ztsd d 0,
MfJSstcOdz dz" n L Qo dMmMd dzssmisj 2 HdMmddzd yc
f sz cso sHdzd S s 7 d3d MmMots2mMlso ORRd f cV@RE A&
B Y Lsdedz = Wy ERyB 2 Ctoj dgdzdv, Yt s
Hdzv fsdzzyj dzedv (tsdzzf totso sH B fgB ™ Ho th Lijls ¢
Slsdzd yos " dBdMY tetf b sy &5 5 2 WS o dsdpcfizts o §

{ g4 -4 dzdlss5C HdMddzdydHO2 e Ot dS @ d
B SBHEB@H ) dB) daPL b)Y jfudidzj MlizdW s ¢ d |

15



[ dApzsICl5 -1 €©f dL 5B WOspldRjip@)is O Hdmd
BOtqw |

T T T T T T T
.
.
7 L
: N
8 o
& 0
g §
= )
g &
3 .
g
E]
r
rifS i B AT AT
105 110 115 120 1.25
(a) Photon Energy (gV)
T 1T T
’
. I
s/
.
;-
»
z %
2 #
£ ¢
T $
.
g ;
& L
.
.
[
4
4_
L
1.10 1.15 1.20 125 130
(b} Photon Energy (eV)

{ Ozt D5-6t jSlsteOdz dzr j L OodMmdBsfisd ¢t
HdMddzd yd B© B OtdW

16



Temperature [K]
1000 __ 800 600
T T T

0.13eV
100F -

0.26eV

Resistivity {2 * cm]

1.10eV

! 1 1 I 1 1 1 1
10 1.2 14 16 1.8 20 22 24
1000/T [1/K]

{ JHfzesE16 - 1 Oo dkfgfjls: fMsfeslsds dzj dzdv H (1
Isd B J te@bBlzte" [

1.2 vistjbduimis) dJLizBaSed] wdLduyjm

vd Bty lbdudmMsésy dLizyjddj bI245 ) (Ebes
f slsy dzyd Odzts o dzd dzj Oted L 59 O dadats 2 tcOfMmh d tc
tOMMydls Ods O fstisdz’C Is iz fafffiedz2 4 d&z® , ( § dztsls dats fyls
tdml.2.2) MmsmisswWdd?, Hd1{ dzj $dshteld.y2 .3 )oV
Sflsdud MSdJ tdfildzC2ydad) (stelststetsddedyd MEtsets
utse ZOMdzs wOMMYJIlsOdzdz” o5 H Odzdz’ 5 H d ) diszd y
fsdzf tso sH A Stsds M " d tedHeelR2150F toj M j dzdats

E A I''NXZM X TIo IElDOS 30

{ JATeel1- 4 stelzClkte® L sdz J teddzdzs ¢ dzO

MemlssY dzd? Glsstosdedyj M scs HdMd ddydH C
17



10tdM1l. 2.2 6S0L0&0 § dsldshls! L1 dj
ulzh jmlso zjl€ sdajsimedtsizis ydzr 7-61 Bdztsf) , o € Stslsdsr
Ba(l, 2) 5p d Si(l, 2) 3s, §sCOL"™ 90Osf
2) 3s ttBdbOdYd&d. [uyjd HBOZOY HdMm{Yj
IS OdzdL 5o Odzdz” 2 R OWLOSC IS to. uipzj HEHAs0n -]l Bt
1], Mofmbswls o-ftsfipldasy dzs2z @l s-EMBE ¢ dzd 2 )
Si (1, 2, 3), CtohostdRttdmdO0YydO.jIs) tpdtsf
Msmistswils o tsfjdstipsdsyddzd@L Odsds difigis iy IB®W dzd 2 2@
Si (1, 2, C3), I gEB®OL "lso@O ] Is, Yylsts cedeBtcdH
dzOB dz8 H O j Isfyw Ftoctseo dgv A J tod3] . s tots d
f sz y O Isfw [a4D dzj dzls dz' o3q

ath_

]
i
___________ P
............................. d
0 | s et e TATA 1
1 E
)
i
: )
0 | st A !
i
" 5 Si (1)
o i
A ™ '
W "'::.""" :~.' \\\\ e
!
' Si(2)
i
R
w0
e .

Energy (eV)

HdmndddydHe

t izl R.2-1 dzisls dzts iy Is
BOtdw |

18

Ldzj § s tets dzdz’ ~

ftsflst



1 s tsdz C 2 s Isefud M delg uifdfd S d3d 1L s
fdStser j MspkMlisRie3 dgBclkzls B'Is! 5B W fdzj
1 dfy. 2. 3 f 5C 0L OO tOMMydlsO0ddzOY Hd!
W tsls ts dzts o H S 13 L. O dzd L slstetstf dzr j |
Hi BsdemistediclsimbiY ®BOde SCtdMmsOdzizsesttOW d
Mstslse jIsMise jdedets. [Bh dj Ujtelsr , =HCIQ Lz joS A tds
SHdOCSe d&3d s Istej 3 dzOf tcO@o dzj dad v o3,  dats
MstelzClsktej. 1 0Bd&s HOjlsMw, <yt OdzdL slste!
HOt dzj Slsted uj MS ®eovy) IdjldaddE@Hls ¢ dzOo dzr d3
or MsSCdr §dCOR, O ftdtsy j dad Wy (fxi)tco(r 12, A2
Ul *) (1294L%94) (1.985 11]1), MmMtlks jlMmissj
sflsdyujMEtsets HdL dzj S todx( jOME( 00, (B ) bzl tteamD
14.165, 12, 98ntsils 0lj 3s.fmBstbitg dgdzts sts 6 15, dzO B
fsdztsy j ded v dzOd o MW RV FQBeac OB dz7 1, 153
1,642 tdfhy. 2 O3 t©6OLdJYyO o Mo dsdz otsL
z§ dzd uj dad v L dzj ecddd tcOL dats fyls 9 jh Ml
Hd! dzj Slstedyj MStsets Isj dzl stcld. f sflsj § j dzdzs &

2 4 6 8§10 12
Energy (eV)

{ fpes @23 - gt dzj SlsteduiMSdi WkdSydd
HdMddzd yd H® B Otedw |

19



g jClstsr W WCd O jsdglsizts h If dzfvst W W d yE IS @B dzd
R(¥) , foqd ®) @sizda] dgd v ¢ 1A WYms[d dhisyd d K
Wb dzWdsls jtod ! dzj e @R ( t Yz Gl dzd fldz2 . 420
My dClted fYslsjte! 1 dzj eezdg s BisHgagz oz Hd &gGO
dzdL Cdn tdddtecdva. 1 ted( Wo @Gl d [ dzz@
Bsdz' hdn 1fzylec g dzUh Oj sfw  § dz@odzj j, d,
fslsjte! {dzgjtecdd MlsOdesodlsfmw Bd hs2. [
ddsd d sfqpw  Btsdzr "s52 §d¢. Rdasjted das) usksh
Mty d 6 Wxgdsidy) [ dMIsK(IsOEYd d B' Mistets
1 1.

18
2 9 \
I8
0
3 \\
=9 I
R
0
3
=2
0
32
5
0
35
=
0
— f“\
3 3
= —
0
= 0.4
0.0

2 4 6

8 0 1z
Energy (eV)

{ bz Q4-uf jSlter CwmiYWdydjdsO 56 dsh,
slstOy jdd¥ R(¥), §68COLOIjd ] dsddd
K(¥y) d WkdSydd f§sisjted (ki tecfdd mdgi&iss
HdMddzd ydH49 B OtdwW |

sittejlsdujmSdy dJmidi HIRa5P dzdl¥ ¢ O ' 9 O® d
o sL d3tsy dats § f ted d3j dzj dzd J HdMdddydHO B Ot

20



Wslsst dzj CltsdyjMSdn -f @) Biswdh §2 0ld jddgiddz d
Sdald &3 & Ctoj didded vV , 5 df =R jdgiedd> des ctsB dzOfr
qHd®Esets M jSlstcO.

-

©

1.3 [Mdesoder | BilstsHT Wotcdzdqteso OdzedVw Is
tcOL dzd ydzr = f sH dzsy € O~

1 © HOdzdzr 2 sz dels ©fipizk g @ls® Z R ssH O W
stsdzS dn o d datz§ yd HRO BOBIJAzd Ydz" = § gE3EEY §
MO H) dd] dL WOsdsH] EOu " -dEu) § Bd&zY iy
[18-19.

vy jhdz" 2 MddelsjL dLf EOcse MW Oa tzz Bta
CVD M dmfsd LtseOdedJ &3 IstelzB yOlss2 { figd
1.3.1. 1 Isdd mydazlo | tc@ O0€ ya8 d&e ¢ tc Odzlz dz'
MM ydmstslsts2 99 %) fsd3j hOdzd o Isdc dz fn
L Of sdzdzj dzdzse s OL tslstsdy f j oyOlstsydesets B s
Milsj Cdzwdzedzr 2 W dzOCtsdz tsBi jJZgsds 15 dgdz, T o,
fjtojdgmjde 8 yj delfte ol @EdsdztcD, { pyq§ slsstcts?
Br dzd tOL BjMNjdr ftoddzjtedets dz®@ 4, 5 fMmd3 dzd:
ftesBdteCz B' Mistets G jtod3jIsdL dqetse Odzd, o OF¢
fslstsd3 §YtSH HOo ddg dedsj dy O EikOESIBCIco Odzd H S
9" HjtydoaOdkzd o Ijyjddjy 2 yomtse. t OL dzd
tcOL dz' n f sdztsy j dzd W = o H 5 dz stclzB YyOlsts? |
fteseo sHddzOMm! CSGHO Isj B jtcOlsztc® Si i
930AC, © hOted$ df tcBja Isdp@EFYtg HedOdBZfile'] 100 0 A
1 sfmdzj L Oo jth jdedWw t©jOSydd IstelzByOlskzs
CRZOIsdets?2 Isj B3 j Ols qtajr st to tf HS SIS s d3f) 5 BC
HdzZW HOdz dgj 2M[j6Ets dL zyj ded v

ving j hMasgdi3dtetse Oded § ff dzj dats (B ' T tzdzazgf e
odzzlstcd EMmEPdsaid @L. 311 HOdIESES o dxtsy

21



st d3q tets o O dzd ¥ ) fitody! detko O dzd M)+ dzj Sstets R d o3
f dzslsdy j, RGtsht bkf e dgkdjjddnj dEeaksm
(Si NW-d3OIstsf y'f)ted & toj § dzfftdmdartsiyt Cjfid.3Ri(b)) , H dzd dz
ftod i3 todzty PMH3B@I Mo Hddd HJOHESIstetsds 1 2

[ steW sdsceds § sdzo j talsOfsddsoy® daflz’ § dzjNdas S d
fsdsh @ s t®WB.1(0), (0, (d),) . )t SBLOL 5o Qdzde) j |
SCOLOkdMN' §{ sBEY desd dz20 JmMRitHd j  d&Odztsh
ftedBdzdL dlsj dff dA8.3.19e)) B3 Mtej Hded d3 H J O Iste!
1 j S s d odpOiddsif sdgz T Is tzp® g &* H OEzsEOL W@E
fts Bsdz h 2 YOofmlsd ftcj SBtOL 50 Odzadz j
o jtlsdC Od derOd3d j dayj et csfite ts § @rgzdzC §f dogj s s |
fod di3j todets DMWY, (S j HOO6 tztsog@p dts
Ctod dzded 4 o k28 (f Ydtiy8.a&4B)j16] 2

{ ddpzsl3.1- 8 Maj GO ifls @fdiegp ¢ W Sted3d o5 9

sdzC dJ f dzd dzS d dwd fgaPdzd pq Wzted g1Bjis 2 § SH dz5 ) !

[jlsH AdEdJUujMSBses ©MOyHjddY dL §0
fozj dzSd HdMddzdydrHO BOEdY Mt MstkCkikis

22



ZOddudj GSMdHO o MWttt Odzdz’ 7 BB 6
WOLdsets Odz0OdzdL Oy j s sa gy deth] RO YW slsso s
HOdzdzr 7 f6lzj detgSOdf Hzj 2 jots dMmMmdzj Hise Odad W
fdzj des€ HAdMddzdydHO BOtdY &jlssHEBS®R A did:
dzj fteso tsH ddzsf! .

Yy Oh j odiyj ciessfimls © Ctod s Odzdztse  d i 5 dzv 1o tzt
zyjots?2 1 4dlsoOSimdd ([[J€), Mddh | ddkow
wyd 26ts2)  Hdvd MBR). sd Y3ad i3} telz, 18p Caddugtdjdsje
fsHdsYSd dhmf-sdd L B EzHY) n © Ba d Si
dmy sdz' L s Odzd i)! o dFOAY JtefigflOedgts o df fip B tf HisEettzd)'¢
Ba Ctdzstcsdzdtetso Odzd ) dMmMytsd Lo Oddj &g §
fdflsj g [JC¢ kdjd "odshs sty dfpj .d i d
szteBs®Rsdj SEdvtcdetse s dZOMsMO d CoykzhO
otej B totjfiid@ HYGwHdE j to o 'Quiksdts . dgd®) j ff jltde !
e stetsfls MO HJddw tB d'tdd ¢ Mdpdg/sdsPaizO
L dlOCd Odz' dalz b Is WP jlgRr? B3a0Si dzd3 o' O d o
{sdi3sh 18 dBjlssHO tjO0Skdedts?2 +§dlOCMdd,
C Oy iMEegOotsydzs e s fdzsw Hdzv § sdzls toraty
fsfdzj Hizs M j ¢ o Otigtlpt § tels iadss s ©.  SHIOH dg O BJ
MV stedtetseo Odzdz' 2 L Obte@etsybizgj 2 j edgffs2 | 0Bt
sj B3 j eOlskzteOR lIs 450Au Hts 700Au. v tsdzh
otc j d3j dzd tetsMISO HA&W o' 60O jdzdzr ' BBOL Yts:
ftesdmMAatsHdls ERErh jddy GCOyjMmseaO (o]t
uCtstesisd SMOyHjddY Ba d Si WdSMmMdttsse O
Hdzw  Si, ftstlse jlsflse j dzdzts, s3] sty B B
sWistcdzdtotseo Odadz" § f dij 3 P[LY.5C OL Odzr dzO

23



‘ - substrate
heating block

substrate vapor elements
crystallization mixing zone
zone

molecular beam
generation zone
individual
shutter

dopant A dopant B

effusion
cell *

constituent elements
{ ATz B2 - un | 3O ZMis Odzts o S-delz Wjsaids X &z dzf ¢ zB
fsdzzyj dedw IstsdzS da ff dzj dzets$20]dz@ tOL dzd ydz' A

(a)

+0.1um

A A, FanY
AT ~ A v N VY~

0l RMS=3.4nm|
Kt 10wm

{ Uz €33 - dufdLBEOY jddY d fesWdd
HdMd eedyds Otsd v  dzO € o] BRI, Is sffistele daftedzlp &
dzzyj e 52 1O Mmdd |

24



1ArsteBd et pOdhp § | o jotkd Ghdso | cjlsjt
BaSi/Si

[ dzv § sdzpnjdedgy - sHO dz0 tsmdztse BaS/Bij Is j
dzj sBrtsHd B dMf sdz' L sodP.s OS¢ tc®OBBIRURY,] i t
f sdish 1 md misj d3r [[ ¢ f d tsdzdats 2 sl Oy
zzyjeo'"r &3 dmMf OtcdIlsjdzj &3 Si, O LOCYJ MmilsOda
B(BSicOfMW steRB-wic) Bz sH dzO sMdzts o p-BaSb/p-Is | to
BaSh (1 d 1.4.1)[3,21-22]. g dzv dMmMmdzj Hise Odzadw™w Mmlilsj tf j «
ofMistetsj dzdz” R, [39 21-®Ja Si B ' dzg 9" tcOh jGB0AC {f to
1LY dlsOC Md Odz' dzBafh Istisddzh dfWAR0p0 dzds dzO ¢Sk H dzk
1 O dlsdzr | Mmdzsd d S Qdztdrjc Wishistsbbhthol CstRO @ d3j Is to
B Wistcdsd tcts o Odg 20 efMmMjr ©BOLYOr tod
sSCdfmdyd dedd §oeafdteddmnfsd JEBES OIS - § § oOS sz}
ZO f tso j tor dzddPl dzw fedeinezC f dzj CIstesHT dL ¢
HgOM] btesds 1 B3 d Istsdzh d deEts tensldzj dzdf SiH Ezts
sMOYHOd&]M! 128 CltesH’ Al .

10 nm

{ gz @.1-) W dd ¢ jls jRaS/BilRygrs skt

25



J tc OB Bls ¥ tstd d2d tc s opDE@)'ls j tc s M s tc 2 dg jzdetos
dzj ¢ d tots DeAs d3, (BA.STT dF di) ¢ d tc eBaBkdzt 2 7 / B3¢
dzj ¢ d tots 0 OwEEzOf s BB & P dzj Hise Odzd W 3j IstsH B &
RO j CIstetsdzj Isted d fs¢OL Odzd, Yls ts Ols ts
HdW W 2 dzH d tcBaSHe® -dpaSh. p

lts eoMfMmjr MdzzyB®w2A-23d L dzjtctptdtds Odzd j B te
fsdzzydls! Ctdzyj dzlstcOyd 10Hm ts'L 0 o ls 5[t Odz
Ctsdgyj dzelstcOydd HsfMisOlsydets Hddzv ftsL HOdzd
Wislstst dzj Clstedyuj MSde ftoj sBtcOL 59 Olsj dzj 2 .

10 CtojpdsdiddP Wstedzdteseo Odzd $ OF dBaSk) ¢
sO¢ d dzj ¢ dtctso @AM25iH diyz tdf gl Gigdzds Y | toj -
[ jHdSO VWttRdtetse Odzd W 3D RERES[E i € dz® s o djd
Mzte! di3s?2 L otsdzddzts ko j dzd yd 180 tc Ops Gyl dzls t
dzj dzj e Jtotso QU G ZB & Jictso O dzdzs G 1S

l 8 ftoesotsHdls! v MOodaj dzdj  sHoO dY dz
cOL dztsG 5 Isd{f O dzj cdteseo Odzdw : § dAf Has& d X dz
1 dzj Cstosdetse oafmMjcecHO or" h j,  yjd3 { tsHeefigjydsEs,
M dsggdz hj2 L WWJiGClsdoadets?2 dBwBOMMs2 1 dzj CIstetsc

Il dzdlsj Okt dzOd3d dzj dzO2H j dz H O dzd
Gilsjtetsy j @) BigBaBisSjddz d Mmdzj Hs9 Odedd dr Mo ts

1.5 RMidzj Hiso Odedj MistkSlsktc'Baly § So jts

J tcOBKs] McOo dzd o O Ismw M jCilster toj C
Bl j @Bz CE 5 HdfMmddzdydH O BOtdv, Is j tsto,
Cted Mis Odzdzd yJ ME S I IE tc fBHSHHAMOC ,tc Of diE(taydz" =
1 Ot dml51 t Adf j CIsto 1 MY jted d3d dzlsOdz! dztsG 5
fctesh C stsB tc O4 izt @8 dzdBoalgjils W fh or ydmdzj dz
Cted Mis Odzdzd yj ME 2 MistczCIlskzten. 1 tstizis % i ged3p d

q dzls j dzfd o et i I©C y JifsefizsE O 5@ Eh C Ss5B to O4 das.
26



Mo f OMOYslg stej Isdyd MS d. r 2B bigly d b Gedebizls 63 H d W
fdCtse IssdeC 52 f dzj dz€ Hd md tzg Y @ls ® @&dzq
400 K6 dzv jds(fis'@ ) tods | 3 | Js@®@ s &ted MisOdzdzd L Oyd d
SBWwQUstEstetsdie d ud S L H dBECIso § dzd s diAff jj W30 Is 2
6 Ctodmis Odeded BOQYAd fdsv 8 WBAMEMSI (220)ylsfs
Mo dujlsjte glsaddOyOdzj 1 totsyf Hdgds W dShplayd @Bdsch Q.
10 thdtseOdedd 1Isdr tjL Ezdz IsOlstste Olsaz'tedzts
qdzls j oo Odzj “utsHss 60DMOAuw B' dzd ftodctsH dz
Cted MisOdzdzd L Oyd d st ls is to s 3@ & B §iz) © = o HzdzBladS)
ftso jten dztsfmls d Si (111) d sNf =@Qc ' os@edh] joasts
¢ to d df 1© ReiSh.  dWteOC ydtsdzdzOwv ,C OB tf Qs tiso G
ftseo jten dzsisd :MGsE NcdhE daszvSfils g 1s ds HsiQ¢ ¢ OFC
BaS,, MW stcdzdtctseo Odzdes ¢ 5 diCs BftdEdL)j jtode GesIHXEGr S|
8] f 5C OL Olgisdzts € gl ) Is O ztdzd j fo ) 2@ ¥ Is - s5COL T ¢
o dzd W dED] CtedMmisOdzazd g Pl oY dgo.0 ] dIsicds
LOtcOo sydz" 2 OdRstelW dzr 2 Mmdzis?2

HCOdzdtcso Odzedj] ) ftsdEsh ! 8 tcOMmlsteso Gt
sBtOL YO o 29808 BifstgL 9  dzd dzts EmisOdztse dIs!
toj Ctod Mis Ok A@ydndzdh Ssds dzdL $O Hdzv 8B t6C
5 a3 j to CudsjiXtaed f)ls © cadafrpls@wwdaxdfj s 500 AC, SB tc Ol
CtedMmMlsOdzdzd L s Ols! Mw | 1 s jtom dztsyls fsCto!
SBCOB Yyjd¢ o© EBBOEYEH:Y j s dBdsets CtodMmlso
dtc] H A jd3jidg tcdzO fMismik @O dzzds Cp2 0B -tat@iswy OO L \
d1000 - dzdi3 sB el BF OL OO L R Ets L ptcdz® dzd dz
s § &3 J Je®@jsied Mis O dadpd |y OGPD@EY o j dzd uj dedd Is.
Sslsyde0O tsls 600AC HBs 800AC29OL d3j t6 L j to dzC

27



Theoretical pattern of 1
Orthorhombic BaSi, 3
||| TN

Powdered BaSl target;

} / } i l ot bl i
3 I SampleJ 6 0 °C
(SiN / (111)
} } | |l‘|. Ml vl T R YT T O
4 Si (225' (311) Sample | 900°C

i .I‘J.ul... O W Ili..#mll.l i Ll .i "t T U ikl
E Sample H 800 °C

il 1 i A L

! ﬂ 'W ‘ ‘Sample G 700°C
\ | ] ol i o

Sample F 650 °C

mIL m M.th il iLh.inlL bt T L L
LT

Sample E 600 °C

Inten sity [arb. units]

[T i

| &
'! , M\J SampIeD 500 C

Do and binos i o i |

1 Il Il
E ,,J ‘ ‘ ‘ ‘Sample C 4002C

B i il Lt i

W ‘ ‘ ‘ ‘Sample B 300°C
F l

Ay T T PP PO

ro ‘ ‘ ‘ () [sample A ‘as- depo
Si (111)
L | ! i bl

20 30 40 50 60 70 80

260 [deq]
[ dApzs£51 - v St Isdyd mSddde" jo © M M dilsfQ) te d o3,
My J Silster toj dzlsc | dztso G 52 HdWteOS ydd H dzw
stsdzC dr § dzj dats €, m¥6is & dz3d ¥ s o Estede QEANASIHA])
(sBH2G y

{ fpztlB2-1 6§ dLBBELOY jddY ltdSdn §dj
MY st isqdersd Odds) Isds®iasdly Is to s dzdzts € 5 ) tc QLT detefj e

si 3fJ OeOid ©EF dMsOdddL Oydd |
28



