6 2003'd 84 F=HERYAEF 0| A4 H A4 %

2l & &

g&@}& L3 e o i Vi U S Sl e Sl Bk S e S8 UG P DB VR i i e e B o ST e S Sl L R e e S SR e % S PO O ol S SN R Sl e Sl e VY

}\]-gl- °:l Iy

Wol 39 Bt WA WAUZS 7Y

[19

< —__0 y = - = —

L % J,;‘% ‘ga%’ \-%’?if: E‘i}%. ‘-\-ﬂ'& “\’A%— N 1%’ ‘;:fi{w %.. ‘%“

“?am RS T RE TR T RTINS T TS TR T 0 CUNR TR TR TR R T I R T T I TR TV TR R TR T AT S TRT T W R RS TET RT RS TRT R U RS T RS M’ﬁ”"r‘

uf=r 8] R| (JVST-B)of Al&3 Y&S YA AY
(20034 9/108% AA 4).

1.2 <%

= d-X-4 & 2349 (soft-X-ray Absorption
Spectroscopy ; XAS)& ARR3lo] AR ASIE &= Azt
HE B4 FHY 35 Ao diF Akt vhE 3d §
S| I-ovx] 23 AHEYS A3 A (Ee} A
o b Fo ASHE &2 ZHIA A Ykenly Zo
ol 7IA] vlg FEo] @A s FRRITH= AS B S
HHE 4Fe9] XAS HolEHE vlusE FHA T}
HHEo| BAElE AS FAs U5t ok Akt fel=
FHA| A The) vbES] FU17F BAE HAA Bou A
of &gk Aol oz}t A7kE Aol st AYL Wt
o] AxZ L7l = EHY T viE A AA AHS 43
sl 43} ¢ 2O viE S B JIRIEEY |
2 Ao =9 uig o|29 A olF &ko ol AojH

= A& AL SE= B3 29 vkE SV A o]
o o B A W9 vtE9 nZolA vH|EEHE Ao
= 3

m. M

Tl

AR ERE AR} HEo] A& 2

ojct ! Tt ol AlSHE S8 STl ojA] o
+ HEQA AR HEdolct. o9} 72 AFo] YL 7
AETH 4B &9 @2 AR Yriel @ Agkof 9l
ot AEHE 23l digt 2R, siehA 1Esoe] 19509
tiel 19609 Hermann & Wagener®, Rittner®, 1¥]
31 ZalmP® Folf o) ojFoAAH At o[ AR wiAY
1 42 A FEE2 Esha] ot

[ﬂ

l:l=|='=’__|1s#, Ol.E HjcH tll»_ng_ -|1 §li-l§1 é}$§l, 7IO|‘:-“2 =22 A-Iﬁf,'-;l iil- |2, ngi&*,

Y. ku3 W.-L.Tsai®, _12l10 P.Ruterana’
('LG.Philips Displays Device @74, *¥33d A& A3}, *Institute of Physics, Academia Sinica, ‘ISMRA, CNRS,
*bmw@lgphilips-displays.com, *jhje@postech.ac.kr)

—1_, ;Qm’ L) < =

T we e T T TR

dojHel ABE 3 YWHOR 50-100 upolaE T
el gy HhE-AEEE (%) A 9E Aol Y
A 71A & Sol 2xdo] ZYE Aold, 1A F& el
= o) slg, delE, SElE, BAd 2e B 8
o) FRulol Uk, AZol WIAEEE T 9
) ARG A% Bho] AAHIE Ak ol &3
o RAEY FAL A4S WEIEE s 33 BT
oA A

FABIN AGEL BB &F A WE B &

Gl ZASe o) HEE HSE £39 we U4 =
We Faskedl YoM we Fasich E tg rgom
=, Zalmel o3 A71E wjep ZolB uig ol 29 Faol
o8 ofuix WES] FRAO] ol o|Ao] EW HAe)
F9& otk mdo| gtk Te}, oME EdlelH o
WOz WolSelX| 1 YolE BTFehul- Ewield I}
o vhgo] BAHe| ks AFA FA7 Aol sk

-2E I AT A-X-A S5 B (XAS) S ARES)H
o] AR ASHE 3= AR W& 229 g8k P2 djsf
sttt 71, 2Ao] A} £33 (Auger Electron Spec-
troscopy ; AES), FAF A ou X HAF &AW (Scanning
Low Energy Electron Probe ; SLEEP), X-A #HA &
3 (X-ray Photoelectron Spectroscopy ; XPS), £+=
o] Al E3H (Ion Scattering Spectroscopy ; ISS)
22 -8 o2 gd B4 7PHEY B & ), XASY
AL dojd 3y YH7 SRHHOERY 2 AWko] of
Uzt oF 30 YieolE ZoJoAE 2oi= ot Hed
Al59] e Zlold 3] XA g F7tslr| Wil =
HHOl 9Hof ogt 7= A Zo] AR £3F AAE
4 Qlth I8 BE XAS 7|¥HE 7|29 & 31 84 7]
HEA dutdes AV =3 = W 299 g

RE 74174”}*— 7ol 7Hss “f.?l oz} -‘ﬂ:’-’-‘%“% -rlf'fﬂ ol

w@ & 9l ) 9lrt



AetE S5 BHY Ay utE A AAUE 43 7
A&71E A2 JEOL 2010FS AMHE3ste] ISMRA/CNRS
I AlS uh (Z2, CAEN) oA AAISHIT
2|7} o] Aol A &3k AA *ﬂ% =9 fA= Iv. g3 3o =9
= WEHCR AREEE= ol T 7Y ¢HYER Al
oJt}.
HA e ARE 529 vk 3d 2" ER] dis =
o e Sl olahat sit). (29 1(a) oIk, 5 el X A §o A
a0.45-3T0.450a0.10U U3 Edo] Holt ol (&3l )2t H(Oﬂ% ) IEAe YA
q71A, A= B8-S Qu|ditt o|YA MY = (Egz\__ei oy, L2ulE) 71H 24 o) o)A ArE

AF%;&]‘ E]-A]-od__] X—]X—]‘Cﬂ- _'QEJ—OH 0 A}Q:—}g:] Eél _tr-'_py]]7} 911:
70110 ufo|A 27} H=E Axgo] FEL dlo] AlsHE &
3g Eulslgh of o YA A4 248 (2,
&, 9Fulw) B (ks 29E) 9 &6&9& Raths
B 232 B A2 A7 Agen
zYso] NS IO AoE ¥ Mi} 23S
AR, 243 3%’—% A= 1300=7H4] oF 60
BE 7ldstol Aajetgon], B3t St AAES Grid
12 95EE7HA|, Grid 2= 2808 E7HA] =0l thsto] k9]
A 7Kt S3olH Tolw o) e 25%eigt
Hjol it

ex-situ XAS A ¥
’Hﬁ’r %4 *Pil-% &= %iXP e %"é% 14%1 7lf<

é’i:
4
i;‘:
0
il
_l
m
r{m
E
;Ei
lo
B
o
pacs
~ mIO
N
1P
N
e
L)
S,

‘E%Q iﬁ:’-""‘"‘ A= T%Zi‘l}. o] uj
AP S oA § 2043 YHE 7= B9
o + & AX 37| T =&HAUrt o] A7to] ujL-
Aol B9, el A AlRkE 25 24 39
o] ojm| QHEUS ;ﬂoi ALt} oeks o]yt AlR 9
i 71&9 W B4 7PHES AT 71 gt

XAS &4 Synchrotron Radiation Research Center
(SRRC, tigh) 20A WekelolA AAjstglon, 1-ofyz|
Bl FAH 110914 1,500 AAEEZA]) 71 6ue] 1L oy
A 4 Az BT =20l 3] FFEHGUT o] 7e2E
HE 3d & SHE-S Wl AUF RER] Bt
7o 7Hsstt), AdolA= XAS 232 93] E¥s] 44
H A= Z]X]EHE Azsilem Alg $x= A A}
ASE T AEE A AT 2850 dn-situ XAS
Y8, o3 L ARE 7HEE + J=F BEHS SHE
s

AEe & ZABE 3bd &ito] o3 HAEE= S-S
AAIBIAS. FAF 53 AU A s HF3H] 3l ]
S04 100 uto]2 2 SRS AHERTh XAS AHEY
2 AA AR AME Ao E2AHG oW oS AlRe]
o 2 AHEAA ARt $Ee £33 £33 AR} dHol
7d (Transmission Electron Microscopy ; TEM) ¥} o]
A B4 B39 (Energy Dispersive Spectrometry ; EDS)
E45 AABEY 843 39 &5 BHAM HIET AEE
£ H44E AR

TEM 232 A4 ¥& 1A% Oxford 2E 6498 XA

e 94s A%e vhE 34 AFEYoltt FUEAE,
g4t BAS o)F A4YEl Z7ksEel gl A-X-A

: %— T
W i of 30 heold Zlo

O 1:1

olo} AR 3k 4
ofaick. [29 1(b)Jol4, okl

THe YA (Fad, v, o
]._] ] ,L].IQ]_EEHH 124?5}- EI-/H
3d AHEZolth & thA vk

E‘él:-\c_)'_: e O - 0O O O AN
el A3l o3t ulE o] Z7bh AUA [
1(b)] 2ot o|¥4 (2% 1(a)JelA © aq Aol Z=

gt} o] ATHE oinhE RRA A YEQ 2 Lk [
2(a) 1ot [2¥ 2(b) |= &7 o|dAIt A T FA
AN AP BojZeh o] AAVE A Bt o 7%
o] gron|, o] AL o|9A WE(0.81g/cm’) 7t YA U=
(0.95g/cm®) Rt} @2 A |3t} o7 wF ojd
A7b A Bk Bedo] Bed oujgith X-A FhE
EHoRRE AYE BE AL AEstel 48] o
2o, 2 Fhet 927} ofutE g RHHORRE vl
¥ Aoy %}71—*6} A 011;} 0]9}r }\]-'6]— 73_4.7]_ E3t EL/HQ—

(a) Binary (b) Ternary
1.0} —(O— After Activation | —O— After Activation |
= —@— Before Activation —@— Before Activation
C ]
- 3
3
go.s ¥ g
= ] &
ar T
© Ea &
g 52 99
£06; 21 8%
.a ot -; )
§ 5
E X p "
=
0.4} cmmmy ' ; +

770 780 790 800 810 820
Photon Energy (eV)

770 780 790 800 810
Photon Energy (eV)
(22 1]

Ba 3d X-ray absorption spectra of oxide cathodes
on the Ni-W-Mg-Al base metal. (a) binary sys-
tem and (b) ternary system. The Ba content was

significantly increased by activation.
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{a) Binary

(b) Ternary

[322 2] Scanning electron micrographs of (a) binary
system and (b) ternary system. The binary sys-
tem is more porous than the ternary, consistent
with the lower density of the binary(0.81 g/cm?®)
system than that of the ternary(0.95g/cm® sys-
tem.
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(23 3] O 1s X-ray absorption spectra of oxide cathodes.

(a) binary system and (b) ternary system. No

difference in the oxygen absorption was observed

by activation process regardless of the binary or
ternary system.
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[O8! 4] Ba 3d X-ray absorption spectra of oxide cathodes.
(a) m-situ XAS experiment was carried out
while annealing the actual oxide cathode up to
1500 K with no potential in a UHV chamber. The
Ba content little changed up to 1300 K. (b) ex-
situ XAS experiment was carried out after
activation at 1300 K with typical potential
applied. This in-sifu and ex-sifu data indicate
that the enrichment of the Ba content on the
surface is little driven only by thermal energy, but
critically induced by the potential applied during
activation.
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[38 5] (a) The cross-sectional TEM image of the (Ba,
Sr, Ca)O cathode powder after the activation
process. (b) and (¢) EDS analyses of the cathode
top layers measured from two arbitrary points
(with a probe size of 20nm).
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[l 6] Schematic diagram of the whole process of Ba
enrichment on the top surface during activation :
i) the electrolytic transport of Ba ions from bulk
powder to the interface by the potential, ii) free
Ba formation at the interface, and iii) the surface
diffusion of free Ba along the surface of oxide
powder to the top surface of the emitter layer.
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