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ABSTRACT

The needs of linear accelerators for low emittance,high bright-
ness electron sources have placed new demands on cathode capa-
bilities to furnish the required current densities. Recent
advanced dispenser cathodes are the front-runner candidates to
meet the needs since they combine low work function,good life
potential and physical robustness. In this paper,three types of
cathode,namely thermionic cathode,field emission cathode and
photo cathode, for accelerator applications are compared and the
experimental results of newly developed dispenser cathode are

presented.

1. Lo

FRY 27 v 7 REMET L — F— 0B KBREET L b EHIORVETE (TTH)
PREL SRTRTE, Ll 2V — KOBFHUHHC T OMS S K8 CHiET
KEREED 7Y — KHHOTGAEITHDIODH S, REETIE MEBOGRIHLL L
BbRsBRLAY — KORBETT . THISY 7S TR S I KBHREEOE 2 WEOM
GRS Y — KO, i, A AR OWTERS,

2. A - ROHMH
EBDOAGRIICHENTWE S Y - FIZZOREBPREF LR (BE) THLH EBF
BB (R ANVBE) RUKAEFREE L) L6 Ths2RI1ICHBLTAL, KT
FREENIA Y — FIZHTHRZERNTIFLIINAY - RIDEBRNFLLETFZIET I L
bitisk, X MELHYEIULLY BEDL ISBZERBICHETH HHGLRAMNREIICE X Z
> TW5, BRI ETEE b BEICES > THELE< 2 70l L 2 EHLTHRTSH
DIERPAWICEIR SN DD BHEHREIMKS ZEECRITS . W& L LIPERARWICHIRFF SR
570 AL TIIAETFHOEE S Y - FORERFZL L ERHECOWTHRS,



Thermionic Field Photo
Emission Emission Electric
Emission
Type Material |Work Current Operating
Cathode W, LaBg, Tungsten GaAs, F t
Material W-Th,Oxide, Graphite, CsaSb unction De"":V T:'p
Dispensor Velvet, (eV) (A/cm?) (°x)
Silicide
Max.Current 2 . N Bulk W 4.54 10 2400
Density(A/cm”) ~ 10 ~10 ~10 LaBg 3.1 4 2000
Effective -t -6 -9 -
Diameter(cm) 10 ~10 10 ~10 ~10 Oxide BaO 1.1 5 1000
Max.Current (A) nvloq 10 200
Inpregnated|W-Th’ 2.63
Max.Brightness - e " preg 5 2000
(A/mtrad?) ~10 ~10 Dispensor |W-matrix 2.0 10 1400
C d .
Expected Life oate 1.6 100 1500
(Hr) ~ 200 _ ~10 W-matrix
Required Vacuum -7 -4 -7 10|
Level{Torr) 10 10 ~10 10

21 7 o ®2 PETHHIAY - KoM
3. BETHULR A Y - F
R2LRETREROREOHY ~ KEF LDTHL, S 7BTIEL a B #RLERLIA
TBNERFELELINS ) BEHHETEIOEERIZRT L., BIMRII1 90 0FEOTD
X 0 IE< HbRT WS T Y LHEBEMORSRTH ) HEEBIIED TR KRB THET 5
HEHEED S < KBREE COMBIZEMOT W, SREARED L - ARERbLE X
BREETEREDY 27 » 2 DBETEE LTIV L EbI A,

4. ERBAHY-F

BREAY - FLAFEREREELZLRETIETE (TWTR 274 Ahary) NI EY y
YOEFHLE LTUSHINEDTWS, FEEAY - RO—FTHES Y 7 AT Iz F 74
EEFSUALW-ThaY - FREDLSEDLRTWLPEREETH VEREELE DLW
o BRABBFICL SMEBRBOMHEIREE-T1I9ISSEF 74U v 7HICE>TRRINLEE
BAY-FiE BELMERSHOEGEEAY - ROEBIZLD2TWaE, ZOHY - KB ISR
FTRICZIVEDY V725> (~80%) 28k LTEFHIEME (Ba0O, CaO, Al, Oj
) DEEMECL > THEREINTED MBc L > TBafERIERIC L DRFICHSH
RTBa-ONERMBINBEBKRT S, CORMEBLICELY YV 7 27 Bkt BREE 4.5
eVH1.8~2.0e VEEICTTF SIS,

fzon s
31

CATHODESM:  GM2098 CO COMMENTS;
OXYQEN LOWENS THE
IO D VIS AR VEHICLE Sit: V1000-087-1 TEST DATE: 12718795 18:38 | GATHODE FOR VERY
AND DESTABILIZES ANUFACTURER:  VARIAN MTD R8D DESHY TESTIHG
THE BARIUM.OXYUEN-
woND | R N RS S R B ) B B B B B p |

ACTIVATOR LAYER
BOUND TQ SURFACE

TUNGSTEN
ONAINS

FX
o
|

CATHODE CURRENT (PERCENT)

#e0, CeD. Al20
IMPREGNANT |
PORES

N
=
T

I I T I O
TONY’ IN PONES 0 | I N N I |
o‘?;f?fﬁ?:“uﬁgfn%%gw&‘h B0 520 W6 1000 T05 ToNT iz is o
RO HEONANT BY NEACTION WITH CATHODE TEMPERATURE (°Cg)
TUNGSTEN GRAINS

B 4 Y — Koftis M2 OsadMmRaT, ) - KOGHREHE

.__EBE)___



BECOBRYY - K44 (0Os, Ir, Os-Ru¥%) THELTHEICHEEEZ 1,4~1.
6eVETTFIFOLRAMBLIENSAY — REARALIATHE, XU7YHTL50~60%
DOsHEEZ 1000 ARIE ~BICAS Yy YU T LAY - RKOBREFi- 7., GFRHEHE
WEREO.LCE DY~ ROFITET REFHZEDMERZ T2, 20HBEHA2DIFTLA -
TR LE, i EmEWHREAKOBMET1 145 °C T100A n? OEFEEHELH
N7z, BROBHEEEICED 2560 7O CPE) LRENRSCBLBOL « — 78
i3 a-F 4 v ro—8 (EEEERo-—RE) 2mLTwa, @311000°Ccro20°C

R B EREEEE L7 F T4 ¥ TR L LERE T,
FULLY SPACE-CHARGE-
LIMITED EMISSION (FSCL) MOST OF THE CATHODE IS
-4 bb b0 00t 0 e aatn e ap BRI R R ae TEMPERATURE L|M|TED (TL)
AR 20 S0 U B BN B A B B A D B B AN B B B A A AN AL BN AR R ON Bu AN 8 S48 3 8 3 8 8 & @ B 2 0 0 2 2 8
T 1000°C T : 920°C +
o > 1 E
] &
S 8 .
“Q, w
Q Q 1
=] © |

BI3 E— A7 F T P ok D EREEDS

5. 4R Y - Ko 4 AN L S

BHENDHA (CO, N3 , Op , Methane, Air, Freon) RKERICLLEHE
DETZTFANF 2 N—AZT T 2722 2H 0, ERICEBEENERICAKTWES -2, H4
CINLOMEERT. TREDHEERICL 0 BECHL 2 FASETHL LIRS,
EREAY - FOFMGIIFECBadRERIZL > TiRE S, BafEZRT 2> TEREK»SLDBa
DR BHESL HBRBSENT AR > TEGHES TS, BanZEARIZHIELDORT
BB MIICIEmT S, - TAhAY - ROl BEL OBRIEES ORI 5,

1250}
30 T T T T 11T T T T 17 l(ll
| O T=n20Cy i 12001
[
':g ® T=1154 Cg e ® o
2 20~ o ° ] 1150
ot o @
£ B ° i v
% (o] d g 1100
E 10 = o o s
3 -
- o . E 1050
° ]
e °
0 1 1 L1 i1 Il | Jd 1 1 1111
10°* 10”7 10°* 1000
Partial pressure H, O (Torr)
950 l3 l[‘ . l5 LG
=71 -geepoe =) - e Yy 10 10 10 10
B4 AERONEHT B EHEE life , h

5 &B Y — Kodids L ShiFRE



