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Study surface an ission m echanism of La,O;-M o cathode by hser deposition

HAO Shiming" >, NIE Zuo-ren’

(1 College of Sciences H enan University of Science and Technology Luoyang 471003 Ching 2 College ofM aterial Science and
Engineering, Beijing University of Technology Beijing 100022 China)

Abstract In order to study the surface em iss bn m echan &m of La,0,-M o cathode filn cathodes were stud ied by using a set
of equiment spechlly designed for cathode research with which filn cathode can be prepared by pulse hser deposition In order
to gain insight no the relaton between cathode am ission properties and the cathode surface La/O ratiy electron am isson
pwoperties and surface compositbns( lan hanun and oxygen) of the cathodes were nvestigated experin entally. Experin ent resu lis
nd icate that the em iss bn current dens ities descent gradually abng with surface lanthanum filn thickness attenuatbn the cathode
an ission poperties are detem ined ntens vely by he surface atomic La/O ratios The higher he La/O matio gets the better the
an ission poperty reaches Then the theory of La,0y cathode an ission m echanisn w as discussed It ndicates that the heory of
monoatan i layer can’ t exphin perkctly an ssbn mechanisn of La,0,-M o cathode the excess active lanthanum is crucial
elment to the mprovement of them bnic en ission

Keywords laser techn que themionic ean 5sbr emissbnmechanisny puke hser depositbry thin fim

[1]

La0s;Mo
ThOz'W ,
La,03-Mo ThO,-W La [2]
’ |3], La
5 20 70 La
’ ’ LaO
[ 4-6]
s LaO ,LaO La 0 ,
( ) La s
(05 )
097);
( 2006QN 042)
: (1975), s
E-mail s m_had®@ 126 can ’ (pu Ise

- 2007- 04- 05 . 2007- 08- 26 laser deposition PLD) (‘auger elec



358 2008 8
toon spectrum eter AES) ' ’
PLD s
AES R 21
1 o
11
PH 1550 ’
( La ) ’
1 1x10°Pa ,
YAG 266nm, AES o, ,
70m J 10ns Q5x% 8
s
10 "Pa N L_‘gl‘ﬁ La :‘]
’ s 54 1
% 2
La
’ 0
0 200 400 600 800 1000
> AES > kinetic energy/eV
Fig 1 Typical AES spectum of cathode
12 1483K,
PLD 2 1x10Pa :
, Imm 216% 10 'Pa .
4mm , , ,
’ 2 14 83K
©"
15m in Hz lan 50
600K, 100nm < 401
£ 304
’ 220
13 £
3 10
) .D.
0 5 10 15 20 25 30 35
’ WGG2-201 voltage/V
Fig 2 Currentvolage curve of cathode ssnple after dfferent operate tine
, 10m in
14
’ ’ 100m
1173K , AES ’ ’
, , 3kV , ' '
1Hm, 10UA ’ ’
10 Pa PH I 550 (
PHI 1998 PC-EXPLORER ) | La
R 1996 MULT IPAKM er 2 2

La



32 4

359
22 )
La O
9 2
P 2 f’ 2
(1,72, 3 ), AES La/O La0;
#
AES 3 1,33 :
sk T La O
4 s La
3
§'3’ a - . D)
= T
B puaamas=” ,
| -
of 1;,.»"’" T=1483K "
. ey e e
oV
2
Fig 3 The k7 /U cuwve of different cathode i the san e tan perature
2
1483K lg j-/U , ,
2 2
#
4 1,7,3 AES ’
2
3
(1)
(La)
(2
olLa . , " La O
0 200 400 600 800 1000 5 a
kinetic energy/eV (3)
2
Fig 4 Typical AES spectun of different cathode
3 )
H# #
I>d>1, 1
2
0. 5h , .
2
Q 0lmA /sz j 5 0% 10 4P3, [1] ENGELSEN'D. The w sdan of a centenary [ C] //Pmceedi.rffgs of\ Ih'e
g‘ 4 Sth Intemational Vacuun Electron Sources Confrence Beijing Chr
L 2x10 Pa nese Instiute of E lectronics 2004 29-33.
SmA /Qn2 [2] GOEBELDM, HIROOKAY, CAM PBELLG A hrge area lanthanum
4 mo ybdenum electron en itters [ J]. R eview of Scientific Instmment
2
1985, 56( 10): 1888-1896
La O,Mo MULTIPAK ’ [3] NIE Z R Study on them bnic en Bsion of rare earth molybdenum /
" La O7 Mo tungsten cathode materials [ D ]. Changsha Central South Universiy
Q 389 O 258 Qa 343 1 3 of Technobgy, 1997 104-107( in Chinese).
2
[4] WANG JSh, ZHOUM L, ZUOTY, etal Em ssion mechanisn of
La O La,05;M o cathode [ J]. ActaM etalluigica Sinica 2001 37( 6): 668
Tabl 1 Election emission capability and surface can position of differ 672( in Chinese).
ent cathodes [5] WANG JSh ZHOUM I, WANG Y M, etal Chen ical states of hur
cathode type g 4 3 thanum in catbonized La, O3 M o themionic cathode materials [ J].
atanic La /O matb 09 L2 L8 Joumal of Rare Earths 2003 21(5): 538-543
[6] XIXIL NEZR, HAO ShM, etal Surface behav or and en ission

zerw field anission current

. ) 0 o1 03 5
density /( mA* an”™ %)

properties of nano canposite W-La, O; materil [ J]. The Chinese
Joumal of Nonferrous Metals 2005 15(6): 907-911( in Chinese).

(T4 % 4097 )



32 4

YAG 409

500us/div

ractical
laser output

Fig 9 Laser pawerwave and its laser welding spot photograph
) 9 )
8

NdYAG ,
Ims
Fe ,
4k

(1

[2]

[4]

[5]

[ 6]

[8]

91

[10]

[11]

[12]

[13]

80U s ,

PENG D E, WANG Y Q, LIB. Realtine povermeasuranent and corr
trol systen of high power CO, hsers [ J]. Laser T echnology, 2006, 30
(5): 483-485( in Chinese).
XU X F, HU X D. The pover steadiness and control tedino bgy of
sem iconductor hser [ J]. Acta Photonica S inica 2001 30( 6): 761-
763( n Chinese).
HEW, JANG H. The power steadiness and contwl technobgy of sem-
conductor hser [ J]. M eteowlogical H ydwlogical and M arne Instnr
ment 2004, 1(1): 68-71( in Chinese).
LU JHEChY, LI JR Power detection and contwol systan or high
pover CO, laser [ J]. Laser Technobgy, 2003 27 ( 6): 588590( m
Chinese).

ZENG H, 7ZHOU Z D, CHEN Y P, et al The progress of in-process
monioring and quality control of hser welding [ J]. Laser Joumal
2000, 21( 1): 2-5( i Chinese).
HARAN FM, HAND D P, PETERS C et al Realtime focus con trol
n hserwelding [ J]. M easuranent Science & T echnology, 1996, 7
(8): 10951098
ZENG H, ZHOU Z D, CHEN Y P, et al Real tme ir processm on il
ring of hserwelding [ J]. Chmese Joumal of L asers 2001 28( 3):
284-288( m Chmese).
BERND H, DERG S FERDINAND V A. P ocess diagnostics in hser
bean welding using capacitive distance sensor systams [ J]. Schweis
sen& Schneden(W elding & Cutting), 1997, 49( 4): E59-61.
NAVA-RUDIGER E, HOULOT M. Integration of real tme quality corr
trol systen s n awelding process [ J|. Joumal of Laser Application,
1997, 9(2): 95-102

WANG Y Q AN CH W, GAO Sh Zh, et al A M onitor for reaktme
m easuram ents of hser pover and modes [ J]. Chinese Joumal of La-
sers 1999 26(1): 26-30( n Chinese).

NU Z Q KAWAMURA K Laser procesing apparaius
308428 [ P]. 2001-11-02

JTO K. Laser processng apparatus Japan 197288 [ P]. 1987-08&
3L

ABRAHAM 1P Switching pover supply design [M]. 2nd ed Ber
jing Publshing House of E kctronics Industry, 2006 299-305 ( in
Chinese).

Japan,

(L% 3597 )

[7]

HAO ShM, NIE Z R, YANG J C et al LaM o filn cathode prepara-
tion and analysis n siu [ C] //Proceedings of the 5th Intemational
Vacum E kctron Sources Conference Beijng Chinese Institute of E-

kctonics 2004 204-205( in Chinese).

AO YH,HU ShL, LONG H, et al Swudy on puked depositon teclr
nobgy [ J]. Laser T echnobgy, 2003 27(5): 453-459( in Chinese).
YANG JC, NE ZR, XIXL, et al Emission ability of La-SeM o cathr
ode [ J]. Applied Surface Science 2004, 229( 1): 51-55



