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RBS HicB O TEBRICHTARELMEXE R DO HEE LT, BRENY 7 LA
F v DOHEHERBAEFATEIHELD B, LHLEHRS. THhE TR, BATHBEHHIS
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AE T BALWEBEOVERE TH 5 BB = FRIZ Ry & i L7k TH 531G
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7oL BBROELICHALAD SIS, ZUTIORRICED Y — NEFEDT 5 X<HE
BN U BAACRERY. BAIEELDICY —Fy MIERT 514 L OEENLES. £OD
BRBEEELM EIVEIENTES, IO, ANy VRIZY =5y PO oiEn
52 RBFHWBICELD b5y FXNBDT. EMAD 2 RETFHRFFICLBE T A-UP
mELABIERBT S EARBEEL S,

il RNy FETR. RAZPANETAHTEETDH

0. 2Ry 5 ) VIRTOE. HASTOMP~DRA Ty

75 & DD OHIEEN D B, = ORIEEMRT 57201 d%
RENIDIAF L E— LRy FiE VTH B, 2212 =R
AA VB LR Sy FEOFBERT, JOHETE, X (0 < wrm
Ry 5 ) ST ERTSEBAH VEAT VT, E g Ees
ISAF v ERD L, NE, BRIETIAH U E—L4 |

LU, BIOEEMCBINIS —5 y MIEESE 5, U -

7o T, EEMANLZHEREORZVWEZR Y FTHRAT
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I ENUTICHR T A I EWNTE, ANy F Y VITRF
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BERANDHT R FDRA DD TOHFETIE. XNy \

. M 22 1A E—LZN
ZY Y TEEIMIITEEICHETE S, b 14 | yroEsN,
Y E—-LDOBHREMBBERZA A VIENOBE. ALK
ETEEY. 57—y M EEBOBMICBIRIE . T 5I5 —4 v b EEMRZFEM (18
HHHEBEN) KT R ENTEEH. 75y FOSOBTRPHEA T /I K 5 HEAREE
P SFERBERE RO I ENTE B, —H TR A4 VEESET BLEED S
LEINKENDICE S, VXL > TERINICA A 2 E— L% AN 5 72 BRI D
INEWENSHREL H B,
PlbE. RENZ Ny FHIZODWTZDOREAE RN TE Iz, I I T EiF 7o BulRE

. BHh DA R FORA. FBhL T & 5 HARNDEEE & U - 7M. /Sy 5 Y
VAW THBEAERT A, FICEELTEMIFNERSRWEIETH S, £
SITHlARIT SR RO U2y FERAF L E— ARy BRI S N
Rz TR Z Ny FHEORPELIL > T 5,

2.3 BMEB~= > SRR,y &k 20-%)

B 2.3 IZEBHRAR= T RIZ Ry ¥ EDFEBHZ T,
28y F Y T EFTIDITHENA A LV E—LEELFiEE LT, EEFTHE - &
BETT— /R BELZ L. 14V E—LDERLEIEHET (44F) B FTHEHEL.
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Pe © . ANODE PSR LERINLDDEND B,
I o B NS HIR 2 & BRI DS IE T-%
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o RGET T HEBNTE D, ZNHBT5XTT
1 1 | e ATHoDE) HbB. WEEMFE L. RLTFEAA ML
I MAGNET | TEDILHETRINVF - DES
J: 1851013 B kV OBEEMNFS

FHUEE S0, LU, K 2.3 105

& 5 BB Ao e, BT

BB L D BT RLE—E DB,

FE I BERR L O RO Z ENTE B 700, B - BBREEO~ T V RET
WA 5 EDTE B,

Wiz SKETERNRRL A

B 2.3 BaHRR = 7RI X%y FHEDIFER,

AT BIdIT, BT ERWET CATHODE
LOBREREHMSE S I N E
ANGDE

EZohb, ZDDDHFEEL
Tk, [BEDOENEED. K[MED E
RFOREPT I ENEZL O
B0, ZhPnohks LT B
RANIBHENRD B, BT
DOEB S ENCRER ZNT B &L fiT
BRI FIZO— LY HAEZITOSRAREA RO TERHT %, ZO7DBRE HICESD
BARICE S E CICEDEENEL B KEDOENEEZ S I & L WMEBEEEMS &
B ENTED, £, BEICHERT 3BTIRIAMA L ORERY SEBHMRNHLDT
AF VEBHRARMIEEIENTE S, i, 5 AHFOEFIE. FHAFPAA AL
UzhiF & DBERER D E LD S, PRTEBBHSZ Sh. BBEREH T I LITE
DR, COBIHBBRICHSZ SNBEEERIIEE I ENTEIIIE. [HRRLT%
B A A MT B ENTED, ZDRHOHEELT. K24 DX T, BiREdk
ATEBORMIZ T v F 4V — RERIhEBEE B HiELRD B, 7 XTHOET
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.V U TROBRBICE > T XN S, COBRABNETICHRENITELEL B
Fido—L Y hEZIToORAPELZOCTER URRERE BT KX 0EAITE.
BREEBICHSZA oD 2 LA EVRI. BIRET VF AV - FiCk->TESNBE
RICE->THURENG, ZOBLHHHHEEELE D > TONTHUBREZED RITEF
IEEREFMI UTIREIT A Z &I/ 5, BTIERKEKK T4 EOHREZVRL
NS LZICTRIVF -2 RN, TR RIVF 2R STZEBETFOADPERICH S 61
Bo CDEHM, TUFHY— RERREZAN., BV RETEISNWZKER. =07
B E TN B 15,

P bdRNTE LT, BERICR_ VIR EEMAGDE S I &ICk - T KEE.
BAHRETT S X< 2 BRI B ENTES, ELTCI ) LA AT o R &M
MIZE =5y MEHCBEAMZ B3I EICE-> TRy ) VTR ELSHEAIENTE
5o ZOHENWBBBR=_V FRIZ/ Ny FHETHD, BERR= 0 JRIZ /Sy ¥ EDRE
1Z.

(1) BRRBEMINT 5 2 S0k - TT S5 X BELE .

(2) e K WOEZE (~107* Torr) TEIE L. BV AL, IKEBETD R/ Ny F 1 7 INA]EE
b AN \
(3) IS X< Z2HIHT 5/37 A — 5, FIZIIBERINAER. BBEE. ¥—7 v MEE
BIOR N AR EDMNINTR R, 2Ny 7 HEDRIHINEEITITA 5.

(4) BBICKE L. BRI FEMN FICL3HBEZZIFICTS WEER > T 5,
BETHD, (4) DEEBIZ. FIZISHAYEEOIERDOEE. D TEETHS 1129, &
7ee TUoFAY— FMEEX—DODRZEMANTER TS I LICX D EEO/NULHIA[HE L
15,
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R = L 7R 28y 5 EOIERHIE LT, BEEHE YBCO Ko T3 ),
2.5 1. MgO(100) #i Lic/Esk S e YBCO #sicst LTig S hiz, SM7S PIXE
27 FILERLTS, PIXEBICE - TRBL OSNIA/ Ny FHXTH 5B Ar DIRA
B3, 2at%H T TH . 2%y FiEE UTIHEHEDEIE SN TNS I EWbh -1,

2.4 SH 7 +— FHEFEESHE (RBS &) 2%

597 4 — FEAMESEE (RBS i)

. BIEHA A L (HT, Het) 230BHZE -

5 UL BAICKELS NI AR F O3 od M. M,

NE—ZEHIT B Z & TRHPOET% O <«—Q

ST BHEETH 5. RBS iEids b M, Eo
1) EBEAMTTH B 9 O

(

(2) BETH B BN\
(3) BB S LIS BT AT 5.
(4)
(5)

Target atom Projectile

4) EIXHHDOSHHENTE B, | B2.6 597+ — Nl
5) kR HEE DTN TX 5.,
1 DA AR - TUvd, BUTIZ RBS B0 BB OV TH~R 5,

2.4.1 TEOEE (KEF)

EHRDA A LA EROREMICEE T B E A A L O—HITENRFISL T T 4+ —
NSELXI N D, (2.6 28, ) BEBKOA A VRTXAVF—D—HERD, £ =kl &
13, 22Ty B3 ABA A v DIXINF—, BERBEHRDOA A DI RIVF—TH S,
%72 kid kT (kinematic factor) EPHINKRTEZ Sh 3,

M; cos 0 + (M2 — M2 sin®6)'/? :

k =
M, + M,

(2-2)

2Ty My Mylt. AF VEEREFOER., AI3HEATH S, & DR SR
NEME EBEBEDOA A VDZINF—FREINI Ehbh b, Licdt-> T BElr4 >~
DIFZIVFE-NSFEDAF VIBELEINEFOEREIKE D TLEDEENTX B,
2.4.2 EET (B EELITEHE)

RBS DRI, Mo BEMERTRE VRN TEZ SN 5,

do (Z1Z2€2>2 4 {\/1——(M1/M2)2Sin29+cos0}2 23

ZIZ—Q— - 4F sin* @ \/1 _ (Ml/M2)2 sin2 6



DR OTEHEDBEEIZIFEFHRESD2RICHM L. BEOTERIFIERENELLZLI 0D
y AP '

2.7 12 (2-3) £HAVWTE SN 7z RBS

BT AEEEETRT. CORMS

Bk & O - 7o BT RICH UTiE. FEEIC 1000
BRENEBELRLEEND ZEBDLIM S,

Z ORSEGELNT IR 2 O T BRI
CHERORFIFEET S EEITE B
DEDDFEFITE > THELSNIzA A
DUED & RO SR FHLAZE E 'K
BB IENTE S, ‘ w,

2MeVHe ——

T T TTTT0

T T TTTI

100

YIELD [arb.units]
T T T
@

10

T T TTTTII

i i L L L 1

o
no

ENERGY [MeV]

X 2.7 RBS OFEXHREE,
2.4.3 Z3FEDOSFAE (BHLEAE)

AF Vid. EHNEED & X ICERRNOBERD
BIICHMA LIz VF -2k, 2O EHIS
AF UBERDS ENL SVLDOEITEHELL 72
ZHBIENTEXS, 14 UHERANTEHMES
#LE X TR TRIVF—IFHEIEEE I N. X
BRI DA F v EENETOMAEDEITHL
TEHEZSNTNS 3, FLE. N T LAF B
BRN 28 Y 5O IEfE (B T-HFEIEEE) 13\ E
UToXXTHEZ o5,

(i) 1keV <E <10 MeV

X 2.8 A1 A 2 OEELRIE,

SV = (Srow) '+ (SuicH)™! (2-4)

Stow = AE™® (2-5)
As Ay (A5E>

- f 2-6

SwicH (E/lOOO) 1“{ b (E/lOOO) * \To00 (2:6)

(ii) 10 MeV <E

S = exp (As + A7EE + AsEE® + AJEE®) (2-7)
EE = In(1/E) (2-8)



22T Sid. PiEREA R L [ eV/(10%atoms/cm?) | DRILAE DL EFAF DT FRIV
FARRL () IZBOT [keV |« (i) IKHWOT [ MeV | DIRTEE B Do Ay ~ Agld ER
Ik 3R¥» SN B fitting parameter TH V. EUDOBHEICLVIRESI NS ), LdLs
SHe 1209 3 FHIEREZ R BB &rid. *He DAM T RIVF—%

E ( *He) = (4/3) - E ( °He) (2-9)

£ LTiHe D3 VE— o UTHLIEREE Kb B 08D H B, B 28 12, A A+ 2O
HELEBREABMRIC R LD TH S, B28 IR T L DIT. TRIVF— EDAA N
BEUAREIZAE o TAST U, B : THE LT, THETAHEE. BHlZN514 D
I RIVF—IE.

E ~ k(Ey— Szcos™ta) — Szcos™' B (2 —10)

TEZ 5B, &I TR, BEOMBHIEE SOTRLF—REFHRZFHEL TS, &
(2-10) BFINS 2 Eic k> Ty WE L7oBELA 4 > DT RVF — R ES ITEBT 5 2 0
Tx | BEA A L OPERN S EDOESITE T S RB OB FHRA KD S Z EHTE B,

2.4.4 FEREFTE (F+ 2V > 5)

BEREWAOAISAENSEHHEE, b UX 2634
MEBHOTOB LI AR BAEN DS THIE. o0 ggﬁﬁé&)
ZOHMDYEREDFME—H LU TNE72DTH 5. > 9L
SERBMOAFTAS U TE. BTEFIG LA o QO P
BFE ENEBELE C DDA LS. B EEE o> ©o :F
THIEBL D, COXIBRAFEF v Yy PP® b @
MEENI, TDEX. ASAT (Aligned beam) | & %

ST LEELE R, SaeEc e, 08 88
Hr. §7b bS5 ¥ LJHA (Random beam) 1T < ‘ )
) _ o D K29 ¥4 TEY MR 110 >
SNTHELDONEIZED T B, J I THN/ZF v 1 B,
U U R, RO AR T DR AL
BORE. BTRBONE. BAREOMEDRE, /Sy 7 75 v FOERE SSRGS
NTb, 22Tk EORENT. F ¥R U 7R EFA Uk SO DTl
~3%, K2.10(a) DL HICEM (S) ZT=A A -5 (REEEIEAEE) ICES. T
B XA A L B LA RS Ut Sks i 2 EEE U (EHEM: 6). ASTED SHTHELL
TE7HF2MBIEE (D) TRIETAE. 0=0TH210(b) IRINB LI ITNELEL
QYT B, ZhiE. ABA A UDEERET SITEEET AEEN TR YT HAD
o0 ST LHERDSAS UicBa kD IEFIT/NINIHTH S, K2.10(b) iZH4T
ZWBEDLIZAEF v 2 Y VI TFa4v L ENN, 5 VT LAFOBONEEZ 1 LLCEE



0 = 0iZHFBUNE xminZ B/NNE (minimum yield) IEDS (1 + Xmin)/2 ITIEH L&D
i % F v R U VT DREAE D, BRNNEEZ. BROENTOSEGIZE - TERAL
U~ Xo(BLILTWHBEIE0) NS T U F LI E 2Ol (BRICEN TN D) X TOR DM
AN

n
Xmin = X0+N(1"’XO)7 (2-11)

TEbaIh3 M, 22T, o/NREFEENISHTIENTHEE n DB TH S, R
(2-11) 1IZB VT xo = 0 EB L Expin ® HERD . BRNENZDOXFENTHSEIEG
2FbT D, TDOIEIZED. XminDEEACTHAMEOFMEIT) Z EWNTXE 9,

(a (b)

1.5} 3060keV “He* —_
PLT(750A)/PYMg0  6=170°

()]
2y bl AU b2 T3 o
L
| «4> | S
£

D

ANGLE [deg.]

B12.10 F v RV VI HROUELRET 4v TH—7T,

2.5 HIEEE, RBS &% 4%

U IEL RBS 213 RBS #: & 13 Oxide sample
IEFBRDMHTHETH 5, 3~5MeV T~
KIS NI EHEDANY 7 LA A MY, S A _—
Lk BFEEEDRBIAS S €, o =
5 1 L X U R T AR RH ’ B 0i5MY
%% (SSD) THHY B, AGTRIT& 7 :

LTANY % LA A V4B, TX L_*|
JVF—% 3.045MeV ICHET B & Ererey S
SRR <348 U CRGELI R Y5 52,11 J6MBGEL RBS R0 EHY,

W7+ — FEELIC TS 5,

U0 EtHe DR FEDKIG U THEESE PNe BEFH. B 1°0 & *He lZHHT S
BETHBEIEMN, HBLRILF—-& PNe DR IIVF—E.EMOBFENSH SN TN S,
U UEE LWV KO NICB L TR TH 5, 2 OISO BELAKEFED D



). KEBREZRDOHELAT 150~180° DB TOABEEFICR 5N 5B, L7z, HLBIEDIN 10keV
CIEBITHR OIS TH D, HEE LT RBS EICHANTEI SR BT LU,

Z DB EELO B A RXIIZE 2.11 1K

AF VDOIFINFE—DE & H & 3.045MeV 1275 5 T2EES T, £ JICHAET HHEFH LG
HEARS L. MOBEEENEONS, 14 VDI RIVFE—% 3~5MeV EEE TR~
AR B &L REBRTIRILE—E R 3.045MeV DIHIBDREE 5 & 2 A THEUE
PAT B LT B, LIchio Ty AT RIVF—ZZALIETHUET 5 I LITLD,
AP OBEOEI SIS HEH/SL I ENTE S,

SEISBEL A BATIC IS T A A, BEL RS ER TIXHERMICEIEIMIMNTE S
4. EHERR CEEW R AKRET A S Stk D aliE s b, BIEEICE U TIRE4ET
LB, XSICHBEHELEORHE LT, BHE D RBS #EITHNT
1) EBEELE I & I HRFEDITRDRERED L1,

2) BEXSIBEEAS KO

HELEIFSND, 1) DRIEEZ. @8O RBS 5N BEOHAREZFTATHEIN
ERETEIEVOICH LT, HIBS%EL RBS 2Tl EELET R o (F1 10~30 45)
13 RIS BN . B IBRETORIETEE I 5, Eio. 2) OISR
ORI L > TR Y. BE. RBS 45 200~700A BETH 3 DICx LT, HBHEELT
12 40~200A4 BETH 3,

BEOEHEEBAWUETAFELLT, ~RICEF. BF fo—T<xA17a7FY X
(EPMA) 25, ISR B 5 MABEKL L. BEDUERITH S O 77 AEMED
ITO #ED X 5 iz, BMOEMICEBOBEEGLHOE LIIBEANRTETH 5, 2K
A A VEESHT (SIMS) 4 — ¥ « BEALE (AES) TIRAMNEBEASARORS 5
HITA BN B BIEIAWTH O, WEAHERT S L TROMLERIHFRTH 5FERR
AR S DT NIEDLH ST,

2.1 BEROEREEZORHRA,

Detection limils

Method
{atom %] [atom - cm ™3]
2 MeV RBS 10 §x 10%!
3.045 McV resonance 0.5-1 5x10%°
AES 0.1 sx10'°
SIMS (1.1072 Pa) 0.001 5x 107
(1.10°% Pa) 0.00002 1 x10'®

PLEDZ &S, EBEKELRBS Hi3. HEDHEOHDOTREVIRD . LIS SBRILERIC
HUTHBEDMIIFTA. Uind ZDMEMREHS Z EHTES L) SBRDOR
THBENZ D, L L. BREICHUTIE BESSETH Y, SIMS 2 AES EHE LT



I~4 HIEREE D 2, %21 ICEBBETEREEZORIBIRREZRT ¥,

R EEL RBS Z0ISAAI E U T, BUEERHEE ITO OBKEEF BRI IO
T3, E2.12 1%, ITO HBOIEHELRBS A7 MLERLTEO, BBRE—I7 N
SEEICEEINS, COE—JZFALUTAHIEAIN)TLAF VDI RIVF—%RKZ
BLEICL-THESNAZDN, 213 OBFEEARDOESIS/HETH Y. BENIRDO XK
NODES, WEICEBESEEEZR LTS, ZOSMTHERICET 55X, 5 EICE

WTiER 5B,

ITO/GLASS a=0" ©=160°

3075keV *He?* ——

| Si

M i STOICHIOMETRY

3045keV “He?t — :

YIELD [arb. units]
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X 2.12 ITO #IEDOILBHEEL RBS AR Y db K 2.13 ITO HEOBESHEREOTE X 4.

DA TR IVF — AR,
X 5T, HIgEEL RBS #i3

F vk ) L EEMBLDE S LI - THO R

EEBREILONTEIENTES Y,

B 2.14 T aligned beam &
random beam % PTO #EIxt
ULTAS LcRICHE onlzen
ZNDOHEFHEEL RBS AXR7 b
IVERT, Aligned X7 bJb
%Z LU T. random A7 LD
WHICHBNT, HBEELICL S
BIRE—-I7NT- X0 LHES
N5, RBSH#HEDEZ AT~
£ HIT. HEOHERITHRITNT
B5F ¥ R 2 TRIRBAEETD
ZEICL > TRITEDKE AT

3060keViHet——> PbTiOs(750A)/Pt(100)/MgO
8=170° PR
7| [ pt <)
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3
g . I
.i +s= Aligned ! Pb
q : |
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> ,““g T
0 1000 5000 3000
ENERGY[keV]

B 2.14 PTO #iEDILBEELRBS A7 bbb,



NTOENEFMTE S5, 2D

. &ICHROBEUNE (HH) ZAVTT 4y TAH—T7 %2, FIAEERIIDVLTNR
F. H2.14 KB 3BEL— 7 OEBEEAN S, - T HBHEELT L - THRFEFESH
BRETEBONS LS &3, BEECREANTET) LTERICHEETH S, ZDF
Frs RicBad 253, 6 HEITHL TS,

2.6 BHA. HEEHEOTE

BRI R OVEF ORI R b BAN S HEOFHE D — D TH 5, UTICAPIRTH
W B R OSBRI O FMEE D RIIT DTN 5,
PR, F—IVBEE (D%, BICBEK IR
T, ) Z L THF vV THEEE O THEOESR
ek AT B k& LT van der Pauw #E03H B,
% 4959 van der Pauw #Eid. HIEDOBITA —
LEBBROERELELTEHDD, RER/ND
XL EHEEOEVFHMEEE L THoN TN S,
FPEPIRRKICL D ITKRD SN B, K217
DEIHIT. W—HEIEZFOABOEED 4 £ B
CHRHT B U TN S RO A — LR
F&. A, B, C,DEZEOfiT5, ABEIZERI %
Fellc&x, B CD MICEBE VephE LB & LT,

Vap
Icp

% 2.17 van der Pauw #EDREEK,

Rap cp = [ (2 —12)
EEHET B, FREIC Rpo pa 8D 3 &L HEIHR p [ o] RKRTEZ 505,
p = 2.266d(RAB cD + RBC DA)f(ZE) (2 — 13)

ZIT.d A REETH Y.

Rsg cp Rae DA> (2 - 14)

T = mn ( ,
Rpc pa’ Rap oD

Thbo f(z) i 0 <z <1 TEHRINZEHTROBUHEROHTH 5,

In2 1—2zln?2
_T:ln{QCOSh<1+:cT>} (2 —15)

T BEEIRKOL S ITKD OIS, WF AC BB L% L. W BD MODE
IE Vep & StHE I BE A HHOWR Brbid 3 L& EBVEXITDOTHET 2,

R Bz EDLEZD

Rpp ac(0) = % [ (2 —16)



BFELOHAN B;0EXD
Vep(Bz)

Rep ac(Bz) = 7 Y (2-17)
AC
RV, BEIE p [cm?/Vs] i
d
n = B—p [RBD AC(BZ) — RBD AC(O)] X 108 (2 — 18)
(I:fiéo if:j‘:‘\’ U Tﬁngg n [Cm_3] ‘i\
n= -1 (2 - 19)
epp

E15B, ZIT. e=1.602x10"12 C THh 5,

WIEEREE U T, BBRRUVEEBBICL 5/ N¥ vy TEKD 5 HikZub~
%o BRI, FTINWE—LEILL>TRDBIENTE S, FTIVE—LEEIZ, —0
ZREN i Z2SBARE (FK) & LT 2 EEOWEILEBE L. BELIIHLTED
ZEBETAEIEICEIVERABNEONSE ENI HETH S,

FDBINZNR Y PIVIZIT PR D T3V F —HiEED IR I TH D £ DHRIEIZ
LD T FIF—HIIHT BL  OREANIFRES S ZENTES, L2 ->T, NUF
Fry TEEL12DITIE. BINARY bIVEKRD S ZENRELIL S,

B H RN MVORERL. HEEBERT AL0ME ZH %@U%Téﬁ{f
THB. BIUFH o ES [ZFDOFITEFIRERIOEOEEAS LG DEBR T,

ROXTHZ 5N 5,
(1 — R)* exp(—al)

1 — R? exp(—2nal)
CCTRIFHEIRDBESEZHTHHBMORFERTH S5, ERFMBETE. DR D
INEWEE. BAR T, IFIRRO K ICHHIZNS,

T, = (2 - 20)

Ty = (1 = R*) exp(—2l) =~ exp(—al) (2 —21)

ZOXD SEDFEBR AR MVHRIETENUS, BINZAXRT FILEBOSNS &) LN
bbb, K218 ITHEBRANRY MIVERT, TOANRT MVEK (2-22) IZHE > TEHR LI
OO 2.19 DFINZART MV TH B, T, BEFEEBOBRIPURE ol KA
TH5Zoh3 182,

= A(hv — E,)'/? (2 —22)

ZIT. ARER. WD RNVF— EITEHEBBICELS NV FF vy I THS, Z
DRNS 2T, hyZfiic & - THid CEBERIF O N, TOEMB LMD
REMNE, L1852 EDDINE, ZOLIICUTHEBBICES NNV FF vy THRET



x5,

100
x109*°
&£ e | Eg =3.90 eV
= .
(ZJ 30+
< a
S 5o £
3 S 20
2z o
é o]
[ L
10
05— 00 800 1 , L
600 800 0 2 4
A fnm} hu (eV)
2.18 BHB AT b, X 2.19 B AR 7 bV,

2.7 X gEH

X AT, HelIhic XEEERIc AR IS ECAMEFRRZRH LT
YWHEDREEEMMTT B FETH B, K215 ICZ2DFEHEHERT, HAIEL A RS
TSN B M PRI LT, 0DAET X BROSAS Uick, AGE— LI LT 200AK
DHEN X OBl iz Ed 5 & ZOHOERMFIRANTEZ 6N b,

2dsin 0 = nA (2 —23)

Z % Bragg DR &S,

Y v b

K 206

X 2.15 X REHr D H B X, X 2.16 E£HLFFHR.

K215 1250 C a DEFEICL - THELEI N7 X E b OFEFHICE » THELS LT
X BOFEHEE 2dsin 0DND n {5 TH 3 & 515 0D ITAALS—B U THELROHEIRS 1

EHrREZBNT 5 ENTE S,



XREFTHITHW B AZERICIE. BFE. HMTE-LERZEAEDO HIP, EHT S8
HESDEHIZ L > THEROA RN D 5. & HIFHERIIEFRIZ. Bragg-Brentano IT& 5
HEHETH D, K216 ITZOXREROBEERETT, NP THAEZEALE LI ASE—
LT UTHABE O TAN 0D, 282 v MOAS E— L3 U T MAid 20(4%
) &755, ZoREA. WBEERAHL. 2% Y v D 3 SIFEICHE—-MAL (HE O+
BIZOEEDBIIED S, ) ILH->TWB, Licdi->T, EatBaE LR E — LI
FHE BB B 3, 3mE D o O PRI NEE L. R UKD BTS2 RXRTOAIRE
LnNEW) BAIENEBRICLDZARY) v MIBEANEFTLTL 5, ZONFRORRIZL,
(1) RELIAARAOFREA E— LR E T S h—SICETT 50D T X BIRE. 2%
EICENIERTH S,

(2) BIFARE (20) NRAFEICEBIZ LD > TX ROBBNDRAERINKRESL S,
(3) EHTICHFE I A4 MEIEEIZEAmIHTRETH 5.

ETH 5,

AW TiE. BFARERZRAOTILEOEEHIZE->T 0 - 20 2F ¥ &7 X BREH
INY—EB/TNDB, 2L T 20 X BAY/ Xy — o ot & LT, #Emtk. &
MEZFERE. FLERHMTE UTHRTFEREZRD TS, B FERZEKRKDBHEITIE. Si
MR %AW TERIEBEREER L. €% UTERIEEIT> T 5,

2.8 ¥E

AETIE. AL THO BRI EROMERIE EFR S NICEBEOFMEIIDOWNTE
DR SR EE U TRz, RFRICEOLTHBINICBBERR =V 7R /Ny 7
HEiT. FIEEICENTO S BIEEEERT 2 BRICHRE & 78 > T 5 AR IZ R4S
BRLIRINF—DMEBRFICLBBENDOHEEZNH TS ENTE S L - #ER
LTHED. BIHEOMESEE LTE LTS ENWL S, £io. AFRICEOTEREE
Bk & UTHESL U7 LB #EL RBS i3, FEBET. TROEFHEBDE S oz EERIC
TA. ZDHEREEFHMETE 5 L0 ) KD RBS IEOREE £ DX 5[ XT3
ERIBEIZ. KD RBS B TIENEE Th - 72 BERICHT 2 WBREDSTEITD ZENTE
b, I TERICHT ZEEEIT. AES. SIMS L L TH S Z EICHEENLETIEH S
D, MHEZMAEZ ENTESE, ZUTOHOMVESBENICH UTHIEHTE S E WSO
FHEITEBROKRESBFHHEAELTE D BIHEBEOFMESE LTENR TS EWNZ 5,



B3 E ERERECLERTE

3.1 5

CDETIE. BALWHEEOERICA D SN BBERR = FRIZ Ny FEE S fFRE
NI EREOBEMTITAO SN BT RIVE— A F VTEE A FOT . EBREE KR
FHEITODWTELL RS,
3.2 EEEDERL
3.2.1 BB~ SR/ Ny FEER

BIEHRR= L IRy B ORI A 3.1 1IZ7R75

SUBSTRATE
CATHODE /
[~/ JHEATER I
T A i FLOW
la i CONTROLLER
\/ 57
[Vbiad] i S
——
Iy 'ﬂEZQ* v arllos
MAGNET \| RS
N\ "\
= 7 AN
Fe YOKE TARGET

B 3.1 #ReHER = FRIZ/ Ny FEE,

BIERR= TR RSy YRS, B0 I — 7 ITKAMAE M7 HEE LTE
D, BEHRT 15 A b (Cathod) 3. B 3. LIS RTRRICHD o T35, ZORE
BT 45 A0 MKk DBETEMRBT A, BELTS AT EREIELIZDDOFRMITE
kDR IHREBAREZ UL R, HIZIT7 /) — NEBIE (Va) 5100 VT THRE
R TSSAThELNE, F1. TIXDOFESIIMIIZY -5 v PHEHIEE (Vi)
EMEBIETED. RSy F YT LA MEGIEIT S ENTE S, ¥ —7 v MFHC
12 DC. RF Ol HFDOEENEMTE . ENENEEHE. BBEDSY —7 v MRZHL
12BN A RETH B0

BT 45 A Y M3, ¥ U RATF U EIAMRIT LIS D% KIKRABAITE
#1800 G DHEBEDDDEFEH LT B, EFINFT—E. ¥F—5 v bOERITH U,
45 EOF I D i ohTE . EEH TS5 XICE S INBORE LML - T b &
Fro BRIRVY —ICAREEGAE L B 12D DR OO D LRIBBENTN S, HF1IT, &
WARNY —icid. b—F — BB T TH . BROMBKERELEDE =



~
o

F—MTEBEXIITIE 5T B, F2IT, BERFINY —iZi3 A 7T RBEEZMAZ 5 Z &%
TE, ZOMIHN A A L BRDET= Y — bRIFTITA S L5104 - Th B,

RIT BB = T RIZ /Ny FEBEBD TS5 X DEEIZ DO TR SR A RS,
K 3.21E. FIXTBERSN. WENRET IHONREET /) — NEBEDOBFREZRL
Tb, ANy ZHREUTHWS Ar HADEIDBEYT B2 >N TT / — KBEIE
RIE>TWBIERLISE, €U T, At OH ZEN ~107* Torr EWHEFT ZAETHR
ELICTIXTBoNE I Edbh-t, K33, BMPORMHET /) — NBILEDRE
BERLTNDS, MO ERRIT. RBSEICX > THNTWS, K33 NS, 7/—F
BENPGEL L2 ENHMPOIRBARNIEZ 3 Z bbb,

0.15

O F =04 [A]
S| Vv=-200V]
] L
60 5‘ 0.1k Par=1.5X%1073 [Torr]
E .
0 S [
< 0.05
; A
40 { L4 ] ! . [
4%1074 1X10°3 3x10°2 50 100
Ar PRESSURE [Torr] ANODE VOLTAGE [V]

K32 7S ATEBBRRELZ Ny S Y vy K33 BEHORSME T ) — FEFEOBR,
7 A E OB,

40 60
S | Va=50 V] = | L=0.4[A]
w PAr=1_5>< 1073 [Torr] Ll B PAr= 23X 1073 [Torr]
G 0]
< lj<_ 40
B oy © ° 0
O 20F ) S
S
< < 20
p =
7} 2
5 g
0. ] | . o Q].O ! 610 1 1 1

0 0.2 0.4 0. 0.8 80 100
ANODE CURRENT [A] ANODE VOLTAGE [V]
K34 75 X<BMET ) — FEHEOER, 3.5 75 X< BMET ) — FEEDBRK,

WIZH 341375 X<BAET /) — FEROBBHERL T3, 7/ — NEfid. #
RIMBERICL > THE L TO 2, Eio, T AEMI. T 07 2 THRENE 9%
AOTHELTO S, K3405. 5 X<BMIT. 7/ — KBRICKIEE T ~ETH 5
CEHbh B, K351, FSRTEMET ) — FEEOBMEAR LTS, 75 X<E



RDT ) — FEBENKE L LBICONTER LTS ZEdbhE, A8y 7Y V7L
B EETEROBE. 5 X<tk > TERIN MBI TIE. 5 X< B L ERE DB
ETHEIN. BEEERTSEEZ NS, LT BETRIDL S WETRILF—
(<40eV) DA & RS A I B A RIFTT I ED SN EL > TETHSE W, Lt
DT REOBED S5 X B L EYIIIRE SITEET S ENEE LS, L EBNT
X7 kDo, BEBRMBMER. 7/ — FEE. Ar ¥ REZEMAIEE I EICE-TT S
Z2h2ET 52 ENTES ENSH &, PHHORBARIEMAT S LI T &0 -
tro EEOBALYMIEDIEEDOBNZIZBR SN TS Aot 4 LT, BEikIIEE
. 7/ — NEE. Ar Y REZRELT,

8y FF 2 =TIk, KRBT RS FOHK[/LITE -2 ) — R EDN
MoTEH Y. Fx 3\ —NOEEHFKIEFT-> TS, BBEOBIZIEIR—F TR v 5 —
B FInE DI SIIEEEEE CRHEIE S 2 ENTE, X=X FEHF ~1078 Torr T
H5B, M3513. A vy —RUTEONBETEHRD. F x /N~ NOEE A X% WERE
BAHTER (QMS) DIz &k » THT LR ER LTS, KD M i3 QMS OREE XD
L. EDVNEWIFEERE S 5,

By =Ry TEONBETDO QMS X7 MV (K 3.5(a)) 6. ZDE, Hao HyO.
CO WERRMMELS TH B Z EDbh b, —H. ¥y d— Ry P THEEFEET -1k
D QMS 27 kb (B3.5(b)) i3 B 3.5(a) EHB LT, H,0. CODE—Z/3 1 bR
XLLHLILTNBI Db D, TDOIEMS. BRN XITE T BKOESHKRE L #Ed
LizEWZ B,

(@) (b)

-8
P=8.7 X107 8Torr P=3.1X1 O_8Torr
s M=1.0X1078 T M=1.0X10
5 S
a o
8, k)
= =
zZ
i H,0" G| py
o o
o o
-} >
O N (ZJ
z OH .
O
© | Hy \ Co 0,* o
ﬂ ﬁ D — Sy . W
MASS NUMBER MASS NUMBER

3.5 28y 7 F ¥ W N—NOBEEA RO, ((a) ¥y 7 —RyTEROOQBHE (b) 7y 5 —R
vTEANIE, )



Pa=1.0X10"%Torr Pa=1.0X10"4Torr
—_ M=1.0x107® — M=1.0X 1078
2 2
5 H,0* 5
o ~ a
S, 8
= =
& é Ar2
c
i . o
2

3 A 3
& ' J\ Art & Ar?

. J _

MASS NUMBER MASS NUMBER
B 3.6 X%y &Y VT H DT, B3.7 2Ry F ) LTI RADG T (KT A7

S LEB LI, )

R DBRIZE AT B 7 R Flow Controller iZk D —EDHRBER LN F = /3 —
PIZBAINS, Fx /" —HNIZE2EHOTANBATESLIIIIL>TED, —H%
28y Y U TH R (Ar)s £ LTI —HERIEHA R (0,) DEBAIZHNTZ, KIT,
AH 2% QMS iIZ & - TH LIckERAZ R~ S, H3.6 3. N—XEL TEEHFIEZIT-7C
$#i1Z 1x107* Torr £ T Ar Z8 A LCKEED QMS 27 ML ThHhb, K36 ZR5E Ar
DREFEIMIKEL H,0 DEENRONE, Zhid. HXBABLTH S Ar F NI,
TERIKWNBAL T2 THEEEZ TS, ZOHARIZEENS H0 ZH D RS
TeDIIH A BHED RS AV —ThB NI4T LEBLTHSTF x /N—HNIZHEA
Uize TOKD QMS AT MIVEKI3.TIZ3RT, K3.7T2RAEEIIERSNIZH,0D
BENFIEAER L S>THABIEDNDI DB, COTENS FIAATLERNS I EIT
Ko T AHMEI D RIS R EBAT S I ENTE S,

PLEBNRTEIzF 2 0N—HNH BW0IE. BAN RITFET BB ASH A X EiTKiE
BEORMEICREBE RIZTIH. +HEBIBETH B 95,

3.2.2 BRGMHEEOER 250

BB = SRy F BT L A EEOERE LT, EREEEERITO =
Bk U7zo # =4 w MTIZDCBEZEML. TOREXIICL > CTlUEEEZ T bo—
W Utze EFMEDITITO EROBEBRHEZEE 5 /0HI0. BB V7RI Ry 7 3DHE
KEYRF A =5 THEERBE. Ar HRE. 77y MEEEZEZ TEZIFR L. #HiiE
To720 RICHEFOBESERZENAIEAIDII. BESEZEZ S HERICT = —
WERKET. £ UTEBRIZ A 7T ABEEIMT 5 &0 - 72 SHANBIEEIT - 720 &3.11IC



RS E TS 7 —4 v MABHZIE Iny0s (SnOy: 5~10 wt%) OEEREEZ M. F—
5y R ORI DN TR, —BITAKIESL ITO ML DIERD 781 Sn0, %% 5~10 wt% F—
FENIZHOMMELNTINE Z EN S EPFFFRITHOTD 5wthd B W0E 10wthD T —
By ATz, F o EARIZ A7 Corning 7059 1F. KREI—= 78D ) X TIVA
YA SR TH D ST B A RITTEAD T IVA ) OILEE LT B LENE LTSS
57, EARIIRIEET 120 Y 7T BT T — IV OESHEITTHA S . RENSMHE Lciille
1 EDEBREDREN TS D, K 3.8 IT/ERES iz ITO MR IAEI 7S X SR [AHT <
¥ — % 7d, Powder diffraction file & & [E#T E— 713 ITO O fE L LTHISNT
WBE Yy 7 RN MEEE R U EEHZ L B bDTH B I btz o
7 3.1 ITO HE O BURSEH

Anode Voltage (Va) 50V
Anode Current {1a) 0.3, 0 6A
Target 1n203—-Sn02(Sn02:5, 10wt%}
1n203
Substrate Corning7058
Base Pressure ~X10"8Torr
Ar+02Pressure - 5X10 *Torr
02:Pressure (Po) 510" 8~1, 0X10 *Torr
Target Voltage (V1) -50~-600V
Target Current (1t} 20~40mA
Substrate Temperature (Ts) RT~400C
Substrate Bias Voltage (Vs) 0~-100V
Thickness 1000A,
Deposition Rate 20~30A/min
Post-annealing
Pressure ~X10"%Torr
Temperature 400TC
Time 2hour
U'_') soop
a.
S, (222)
>
t 1000}
[¢2]
&
!2 ol (321) (400)
- (211) J JL (440)
EJL"‘MW'W")'«%"!”} e YtV “’""N”"‘ Pt bl E \M«.rbw‘vdj \~¢-¢..h 2o S Nt prmantelion
10'. (11} 30, 000 (0. 009 30. N)ﬂ §0, 000
26 [deg.]

X 3.8 ITO MDD HE 7L X REF/ N — 2o



3.2.3 BFEEEEOER 2
% 3.2 PZT B D pES 4

Anode Voltage (Va) . BQV

Anode Current {la) 0. 6A

Target Pb (ZrysaT igar) 04
Substrate Pt/Mg0 (100)
Base Pressure 3. 0x107 Torr
Ar+0,Pressure 1, 0X10° Torr
0:Pressure (Po) 3Xx107 ~1, 0x10™ Torr
RF Power ' 50W
Substrate Temperature (Ts) 20~120¢T
Thickness 2000A
Deposition Rate 20~30A/min
RRAPT7=—0

gt

Temperature 300~700T
Time 10~120min

BEMER = L TRIR Ry FEBERAOT, BABREEORENLEDOTHS PITH
BEEVERR U7ze &7 —7 y MZTIREBYMD X%y 7)) 7% nfEL 3 57291 RF BEAE]
MUTHh5B, ETIHEDICEEFEREI S0, RIRE 7T —— V&K Uiz, IRIC. BB
TOBBEAREEAIEZ/1DIC. To—NVEHEEZ S L0 S 2SN BREETT -
720 A2 ITHBIESHE%ZTRT. 7 —4 v MMEHIIE Pb(Zros3Tio.ar) Oz DBEREERZ HU 2,
&=y POMBUZBI L TiE. 2V 7 D PZT T morphotropic phase boundary & LT
SN DM Zr/Ti = 52/48 TH Y 9 ZOMBROELIZHE T, BOABEELE b -1z
PZT #IEATEER I NS &0 1ot DB L INTNB I EM D, Ze/Ti = 53/47
DHRZE S >7cy —47y NERATL, T, BBICIEIROT A4 b PLT DT ERE
R TR R - 72 MgO Bk 8% R 7z 58, FARET 2. B5BAID (100) fiTH 5.
MgO EHUZiZ. PZT HBOIES F 2 v VEREAEESIE 3 05 BT, (100) EIi<
R S B/ [EE DC 2%y 02L& D #110004 MgO AR FITFERR L7z %Y, TES
F v VRAEREER . RIBRONEEEHRETE UTHEEHRINTHE O, SV ELmttE%E
b -7 PZT BEDERAE HIIE LT, BAICTHFENIZIN TS 8485 &, A7
HREBRL7HDOHMBE L TEREWERMEE S - 72 PZT SEEER L. 935 2 &3
BHETH D, HEHEORERIZ. MgO FRIIEMICMAE L72BENEZHD B 729z,
T M EHOTEERERDBIN TS, K 3.9 13 MgO ER HITE SN cHE#
BED X RENF/ 35 — %2R L THE D HESEENEROHE &AM ERUAALE & > TR
BLTWAIZ EDPDIh 5, IHIZHETI— EIN/ER BITER SN PZT #IEO X
AT/ N — 2K 3101279, BITE—71d. PZT ORa 7 2 h A4 MEEERB LT
Rz kB 3DTHY ¥ XSITZDE-I 5. PLT BIE cBUCE R LTS &0



ZEDbho T,

@ [ 7y i
5t MgO(200) 5 MgO(200)
g | g PZT(002)
-, 8 I J
z |
@ L Pt(200) 2 | Pt(200)
= W T pzT(001)
z z
. IJUK , J J j ‘ B
20 40 60 20 0 60
20 [deg.] 20 [deg.]

X 3.9 Pt ORI X REHT X5 — 2, K 3.10 PZT #ED MB35 X BB/ NF —

o

33 BxRALF—AMA P 38,66,67)
3.3.1 hn:ERS

EET AN B I RIVE— A4 v E—LiE. KE GIC #8 1.7TMV & > 7 LRSS
(FrFra)ickhsnice, ¥ FLAHFRTR B3ILIIFRT 25 AOAF ¥
BEAEIINF—QIcEE. Ivr 707 b7V b VARICE OB ONSEELE (HV)
F TR BAAVENET S, 22T BAAVEI M) v EVTH A (Ar) TEAF
IEHEEBRL . SIAINF-—DA XV E—LEBBLLDTHS, HV F— I FIVELEE.
BK 1700 kV £ THEWRETH V. Z0OZEENT. £ IkVEITFTH 5,

WL HY 7 — I FVEEE. Vp [MV] &9 5, BTRVF-MUTHESNSIEAS A
DEME e (= 1.602x1071° C) BT ZEhid. MEEER. Z-Vr MV] TH 5. A
DA F LEDSDAKIINE-% EEL, Z=1DAAFEZHV ¥ —IFVETN
EY B ETHIE. SRFTRILF—IE,

E=(1+2)e Vr+E; (3 —4)

L1585, BIZIE. E; =16 keV. Vo = 1.5 MV OB, 3li0&A A > TiE £ = 6.016MeV
LD 2fliDBEA AV TIE E = 4.516 MeV DR FTRINF—&75 5, ZDLI T HV
— IFIVEFED 2 {2 LTS T AR T I XNVF— AL VITEZBD0. 5T LT1



KO RTH 5,

- — N
o o o | | o o o o ot o

3.3.2 414 ViF

BALx U DFEAEIC
3. T2+ 5 X=< b
ovALx EEZRN
7o THiT. K 3.12
IZe & D ISREE D
BISMRE T, A XH
ICEL BN X<
R AT AHEETH
5, —E. EA4 A&
LTHLY sk,
Li AR Ay F )V %8
L. LA &LTH

=121
® & & D @Ole o e 06
] |

(1) EkE A A VI (Cs 2/ <y & B)
(2) Kbk A+ VB (Fat PS5 X< hoLE)
(3) Li BAZ A FIL

(4) A A D RYHR= 7 % v b

(5) EEREFES A2

(6) BRTEHA F )L (H RBAK)

() E— LMER L VX (BE Q A— LR
(8) THRILE—HB (15° RIIK)

(9) E— L5 1 L= 7%y b

(10) BEFESEEE (GMV)

3.11 1.7TMV 7 v 57 LB s

Liquid Intermediate Einzel
cooling electrode lens

-----

Filament

\ Extraction

Liquid electrode
cooling

K312 FaA S X< borAF



HWEICHNTH 5,

333 AHM A E—a

KRICAWIIAT AL L E—LF AN
U LA A v (tHet, *He*T) TH O, E—
LAV ME1~10nA TH B, AAA
v E—LDITRIIVF—DRIEIL. HREE
BEANTIT -7, K313 13, FEEUR
THh 5 Ti0, BEdmicx L TH o N7z RBS
ANRT MVTHY, Ry Iab—v 3
VR TH B, ZDXIITUTERES
VIialb—va URERNERB—HLIE
XDVIal—YardnRsA-5&UL
T AHZRNWVF—-ZREL, TOA
HITXINVF-DHEICE->T. BOLEDE
X THIBEELOE U B DDINRE B 729,
AHFTHXANVF-ORIEIEETH S, X

- —
3.060MeV*He'———> TiO:

6=170°

@

c

_g simulation —

__;‘1 experiment

(]

|

w

>..

1 i i I ; 1
0 1000 2000 3000

ENERGY [keV]

B 3.13 TiOo Bk D FEWBHEL RBS 22
kLo

PRI ICET BRI, A A DI FIVF - BEPLE LT HHREICE > TRIE DN

10 FERESMFEETH 5,

3.3.4 AIEAMEEE CRELS A4 RER

EBRICHW I HERRE
2314129 0.6~5.1 MeV
IR S e~y ™7 LADA F

—Z &0, FRHCEE NS, Insuy
. (AlL tatable L3
HHEO 7 =4 v b BIRE~DFE Suppy - ﬁ&\*—- lon Beam
#/giz, oV A—F A LDME é
] it
A 20 em 3B T2 dbic. AL Samiple | \J (Imm diam.)
LiEnhEBbh 3, Aol To Pump
B AEA A v E— LDEFRMED
B 3.14 MIERBEZEEE,

RIFEZ. SABSCRrR 2 BRI

Fr o= B L. ChICERE A L TITO . BIRES#BIC L > TASR B A
FLU T D, Elz. RENSD 2 RETAWET B700. RSN ZT v L AR



(2 BT ZRBSHEROEDVICEBE L. IiFE L) — FRTHUREMLE LT
2, ZLT. ZOBELNSASERMIT. 10 nA BETHS, £/, 2801/sDF—K
AFRVF1IEEEO—F )Ry F1LEIZLDF v 3 —HIFHER E~107¢ Torr DE
2B B,

SAMPLE  SUPPRESSOR

é ’ <——— 10N BEMM
SUPPLY
é i BIAS
SAMPLE ::::::;3 +60V
CURRENT I
.llll|= PRE AMP.
CURRENT SSD
INTEGRATOR
MAIN AMP.
MULTI
HOST
CHANNEL
COUNTER COMPUTER AV

3.15 BEL1 A R,

RIT. BELA A VBB RO AR 3.15 1I2RT, BEL1 A v O EZS L. 18keV D4
fREEZ S - lc U O R mBEREAIKILES (SSBD) 2 Lz, BREZR TR ICERAES
(3. ORTEC #-HajEIELS . IR TR S /- ICH S MCA iIZ& ol h
BEHAMMAERL >TNB, TITHONKLIRILF—-ZIRY MUE, BRBSHE<( 7 0
I —FZICHDAEFN 7Oy E—F 4 A7 ICTF—F7 &L TasEaIhb,

3.3 5 X¥lag=4x—4%

A7 2 E— L L & DT HHISRA
A T=A A —FEHOTRE Lz, &b
T=F A — & ORI A 3.16 12779

AT A A -5 TIE | HEDFTH
Bl 3@ ([N X 7 v 770.01° ) A%
AEETHD. TOZEITE->TAF U E—-
L ERB ORI RMEEZ BHICEZ B
EINTE B, Tl 14+ E—LDRBEFHC
L AHABOMBTNE S /2T, A~
F— X8 40uC L7585 BICRHHLEZZ
ZTHITEIT - 120

B 3.16 skt T =—A X —7F,



3.3.6 MCA O TR LE—KE B

RBS BT & > TH SN AT MViZ MCA LTI RAF—IZE LT v+ RIVETE
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BRIZEhE LD ET A EANRD Y. BEL—7 OGS AL TENSTANR SN S,
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COMPOSITION
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Oxygen partial pressure [ Torr ] Lattice parameter | A ]

As-deposited Post-annealed

~%10 "8 10.151 10.054
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1.0X10 ~% 10.171 10.131
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9C P
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D { Dg for surface Dy for interface

D; for inside ’
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Oxygen partial pressure Diffusion coefficient [cmz/s]
Po [Torr] Dg D, De
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Oxygen partial Oxygen deficiency Carrier density Doping efficiency
pressure increase( In203 -x ) increase
Po[Torr] 4X[1.54X1022cm®] 4n[/10°cm®] 4n/2-4X
~X10 -8 0.40 38.9 0.31
5.0X10 -5 1.13 1.19 0.00341
1.0X107% 1.71 2.43 0.00461
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B4 6.1 id as-deposited @ PZT DO MR SRR EFTEDEIHSMETR LTS,
IHEEERD S OES . HMIISRDOEEEE 1 & LIBODNVIZ T A F7 /. BE
DERAREZEREDLL TS, SRITPLT BRICK I ABADNFERBMKILTH 5 3 Zmn
LT3, 6.1 0hShhd k)T, as-deposited DIEIZ. BEREEEIT 1 THO. %H&
DRESRBLTNSE Z ENDIND, KICBRSHEIERSTMIT—RITE > TS &Y
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CBALTE. BREE. RRA M7= IVEBIT k> TRAE D, —ICiE. 600 CEvbih
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THD. ZOIERTZ—INT L > THEHVEFICDAETNG 0D 2 EEFHRLTH
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o TIEYF L »VHEEEERLTHNEDT, REMNSITESY F T v VEREDBEE - T
WBEREZROLD. READREWEETHSDIRIMENTNTHS ), L eammilnkie
EVHBED CHBEOEISHERS & I EEMRILOEBNTETH, T ESF
Yy VEBOERINS LI DTS, 2O &id. B 10min D7 =—J/L TR
DOEEHERICET T IFTMERRMKILE L > TOBE DD, EiREHFMDHI -7
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