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Abstract

When a spatial distribution of a phase of a light wave is changing continuously in the azimuthal direction around the
optical axis, it is called twisted light. The center point of the twisted light beam is a singularity point where the phase is
unspecified. For this reason, the twisted light has a donut-shaped intensity distribution. Furthermore, the twisted light
carries an orbital angular momentum. We focus on these properties of the twisted light and attempt to apply it to
electron generation by semiconductor photocathode, especially to spin-polarized electron generation. In the case that the
orbital angular momentum of the twisted light can be transferred to the spin angular momentum of the electrons, there is
a possibility of realizing a high degree of polarization even if a photocathode having a simple structure such as bulk
GaAs is used. In addition, because the intensity distribution of the excitation light becomes that of the electron beam,
the divergence force of the electron caused by the space charge effect may be suppressed by the toroidal intensity
distribution and the emittance may be improved. We used a reflective spatial modulator (SLM) to generate a twisted
light beam. Also, we are currently preparing to measure the polarization of electron beam generated by twisted light
excitation. This presentation reports on the present situation.
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Figure 1: Characteristics of circular polarized light.
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Figure 2: Characteristics of twisted light.
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Figure 3: Generation by hologram.
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Figure 4: Generation by spatial modulator.
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Figure 5: Twisted light generating optics.
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Figure 6: Checking optics for twisted light generation.

Figure 7: Overview of experimental optics.
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Figure 8: Interference image.

3. RIBEF

3.1 FEROIREIRE T RhE

TR E TR Tl R T + Y — R ORI
TERhEL, EZERICEY T2 effﬁﬂiﬂ*ﬂft~A%
LT,

M - F O -8R 7 4 Y —RIZIE GaAs &1
OHELT-ERSEBROYER N VDA,

EBHEBA O E R TR E RO TE R THEVWIELL
W IEFLO N RBEIRL CTRBY, AE U B 74K

23-3/2, <172, +1/2, 43/2 O 4 SOWRHENGFET S, F-.

(REHEOIRITIFAC S R T R-1/2, +1/2 D 2 DD
WHEDFAET D, ZTICHRE DR Sh b LAY
VISR E B OB 1 LR BIREER TO R 235
95, ZOEIRIE, Fig. 9 2R E91T, +(-)32—+(-
V12 E+()1/2—=-(H)1/2 D 2 58V HD,

e AR 2R R R 8K T+ ) — R Th
%739v7 GaAs Tl EFRRIE DR AL 3:1 &72%
DT, BB S 72 O A EE 13 (3-1) +
(B+1)=50%&72%, 12721 FEBENENHREETD

PERCPICAE > B2 D LR E D B2 52 DT

B8 HH U7 RFO R AR FE 1T 30% A0 1212725,
ZOHIFRIZ 3 U s B AL DS ZE SN DD D 5

ENEBL TS, AE DA E ) B B ICEY

BRZATRER b DELTILEIZ 2 DD HFERH S,

1 D%, B8R T 3 Y — RO 22 b S H, B
IEALEBRWIEFLOMEIRZ MR T IETH D, ARSI
EAHEEALTD, B T RIEZEDZEIZLD, EWVIE
HLEBNESLIT BT 5, ZDRE, Eb\E?L (7)) =S
DHEENTEFLIT L TE AWV L — DS - Chibiid
T UL, Fig. 10 DEIICAE R B0 H(-)32—
()12 L7 BEA D IR AETE B EIX 100%D 1
fi% BERK TE D,

FEBE . GaAs/GaAsP B A K T HiE A - 8K
TH Y —=RIZEBWTH 90%D MR NFEBLL T\d
[7], 72720 ZOE S TR, B T B DED -
AR T O -GN — A TIE R WK R
DLEETHY, FEECHAM O S TIERDEEL U EWH R
BENBD,

19 1 SOFEL, @EEL —F—%2 T 2 o
N DRI S 3L, BT EESNDBSQ JaT
b)) & WA T ETH D,

HEHE . CPEARIC SRRy TR O L — W — & R
LThHEFOMEZEAESEDLZLITTER Y, LML,

L—HP—DiREAEZRELL TV E, 2 BN FRIFRC

WIEAIL. 2 OB O N —% 5252 L0
H5b,

PASJ2018 WEP044

ZOBREMM T 5L AL UK B FBOE N £
2 ERRDNENFEAET D, ZORRREARIZ, Fig. 11 (TR
FEINTHE)32—=-(H)1/2 D 1 BIODIHEBRDT, S
NDE A ORI TEE i 100%E725,

722U, ZOBGORAEMRIIL —F —RE D 5
a:ttﬁda“éf:&)\ T4V —RERETOL—F —iR
ZEDDHMENRHY %ﬁﬁ@%ﬁﬁfil/_ﬂ:_ﬁ%\gk
RHMENRSD D, i, KIEEL —HF —I2X0 7+ 0
V—RDEAR BRPICIRES N RN HY . KER
B0 H U RS Ui W ERTL 5,

. ) ACHSEBTEM |
MR \I/ 12 12 -

BELIEFL_
EVESL

Figure 9: Basic polarized electron excitation.
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Figure 10: High polarization by band split.
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Figure 11: High polarization by 2 photon excitation.
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Figure 12: High polarization by twisted light.
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Figure 13: Electron emission by NEA surface.
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Figure 14: Overview of our experimental system.
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Figure 15: High NA laser focusing system.
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Figure 16: Mott scattering.
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Figure 17: Overview of polarimeter.
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