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Abstract

A high brightness spin polarized eectron source is necessary for future linear collider project. We had aready
succeeded in development of the strained superlattice photocathode which could generate a high polarization and a
multi-bunch structure beam. However, it seems that two major problems still remained, those are improvements of beam
brightness and NEA lifetime under gun operations with high average current, respectively. In order to overcome these
problems simultaneoudly, we started development of pyramidal shape GaAs that dectrons can be emitted from a small
area at thetop of pyramid, and thus the beam brightness is expected to become higher, photocathode using field emission
mechanism. Using the tip-GaAs, This emission mechanism also enables to extract electrons from the poor NEA or small
PEA surface into vacuum, and it helps to relax the NEA lifetime problem. The eectricad and the polarization
characteristics were measured. The experimenta results indicated that the highly spin polarized eectron could be
extracted from the conduction band into vacuum by field emission mechanism.
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Figure 2: |-V characteristics of photo-current extracted
from pyramidal shape GaAs. Emission current are plotted
in the Fowler-Nordheim coordinates. The solid lines are
the least-squares fit of the experimental data to the
Fowler-Nordheim.

2.2, FEhpAEE

AREBRTIrX, 70KV IR % - JR 5 & ON20KkV & 18t
ZRWTHRIEZ1T - 722100 20kVE T-851%. Ehf
B A AT 28 (Bmm~25mm) (2 T& D512/ » T
BY, 7+ bV — FEHERZHKKTI8MV/MIZ
TEHHbDOTHDH, £, HZEMIT10%Pas DHEE
ZEREICR Tz, NEARHZ B TE DL A L
TW5, 7TOKVIRMRE T-HIL, 70KV E - & W
o I E R (Wien-Filter, MottBELHIELEE) 75
KOEETHD, /o, AFETIT7+ MY — K
EIRAEFE T A7 DI L —F — % L7-, E
DOIEE 21, Ti:SapphireCW L — % —%FH\w, 7'
VRAY T XRABIOAAKRERE AW CHIR
KloLi=E2 7+ b Y — RT3 2T 0L
o TWNA,

2.3. BI-EILHEAE

v'7 2 v NiRGaAsHs it D EGR-EIE (V) K%
Tz, PEICIT20kVE F#HEZ v, L——H
B O HE 2B L7, Csx MM 7
WERHETI, R REINEBIERICBW L0727 +
b v varnEGohieholz, ZDHCsx
WML, B2 L~ L ZPEADIREETIZH 5%, [5E
HOKIIT £CTHl& Tz, EBAEEZFigure 212
AT, ZOKIE, BT (QE) OEH o0
¥ TNATEET DR DS D IV ERE % Fowler-
Nordhem (F-N) 7w v ML= D TH B, »
THNOH T ZBWN T EEREMO FTIE, F-
N7 ey MZBWTH TR OBERRIZO DR 25
Too ZORERITEERNEN I VI EHEN
TWHZEERLTND, FHBEENITEF—HKLT
WBDIE, R B L DEFEEHRENFR L TH D
7= EHER SN D,

OXIZ, BERT CORETHROBIER EERTFE
WZOWTHIE L7z, JIEIE. gap=5.34mm, 20kV F1 1
THELNZEE
WIHT 5L —V—lEAEIE TV o lRFO T

(F12.9MV/Im) %2 7 AT,

0.001
0.0008

0.0006

QE.

0.0004 -

0.0002

o e
1.45

15 155

1.6
Photon Energy [eV]

Figure 3: Q.E. of pyramidal shape GaAs under high
gradient fiedd (29MV/m) as a function of excitation
photon energy. The inset shows a fit of the experimental
data by the tunndling yield caculated using WKB
approximation.
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Figure 4: ESP and QE of pyramida shape GaAs (PEA
and NEA) as afunction of wavelength.
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Figures: Schematic model of the fidd emission
mechanism from condition band of p-doped GaAs

semiconductor. The upper part of energy distribution is
considered to have higher polarization.
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