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Abstract

A stereo photograph of atomic arrangement was obtained for the first time. The stereo photograph was displayed
directly on the screen of display-type spherical-mirror analyzer without any computer-aided conversion process. This
stereo photography was realized taking advantage of the phenomenon of circular dichroism in photoelectron angular dis-
tribution due to the reversal of orbital angular momentum of photoelectrons. The azimuthal shifts of forward focusing
peaks in a photoelectron angular distribution pattern taken with left and right helicity light in a special arrangement are
the same as the parallaxes in a stereo view of atoms. Hence a stereoscopic recognition of three-dimensional atomic arran-
gement is possible, when the left eye and the right eye respectively view the two images obtained by left and right helicity

light simultaneously.

1. (FL&IC

TS 2 BT ARIIC B 5 2 i3, RSN O 9E Ry
BT HHD, FERIITREETH > 72, FlZIE, FEHWIC
TERL L 7=/ a7 & OJRFELY % T8 F BRI S 0 5 T #R 10l
WTHIL LD L5 EEICE, RIcWETARRITEHES
oL T, EBTHEZOF /G20 TT, FTE
GO RITEH BB OB T T G e 8% CZ & PWETD
NTw5, L L) emailEldEELbnr s 7,
BT ARy FOMESFik, B5HETIVEREL /-4 EHEK
FEtE LT A L k- TSR HiE T 5 2 LTk
o VLBHEBELINML LD ET5E, TTLOHDL
BRICEBDTHL ., RFEFIRS#NT & L Tl STM
GERE P v rOVEMED) dRSAVOLENTWAS2, STM
TRTVWALDRIETFREEE Th-> TURTZDOLDO T
ToL, BREROMMOERLZTEOT—BH L ZBHD
RFALE ORI b2 B\,

O, ARXEBFAESAOM 2 @Ak & v B %F
AL T, JFEADOS G BB ERE T & A3 AR T8
teE (Fig. 1) BREHIN/Y, PR X 2 508N B4t
L, BHRFPOHHTL ABTOAE S Mi%w | ZRICFR
RUERTE BT AT am?) (XA T F) 1 D ¥eBk e o as Tl
ET H, BHERDFENAHMED &MY OMFEE X % H
WTH bN/ZBmER EOBRY, TNZhIAREEOLRH
EEBROBICE > TED, TNENOHTRAZ LI K
> TRTRIIES A AHRBETH LN TES, AT
i, B & ERREEE IS OV TR B,

Circularly Polarized
X-ray

3D Image

Display-type Spherical
Mirror Analyzer

: Oy
Stereophotographs

on the Screen

Figure 1. Stereo atomic microscope.
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Figure 2. Relation between the distance R and the parallax 4 of an
object A in a stereo view with right and left eyes at E and F, respec-
tively.
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Figure 3. Azimuthal rotation of forward focusing peak.
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Figure 4. Propagation direction of photoelectrons excited by cir-
cularly polarized light. The photoelectrons have right or left orbital
angular momentum which are given by the circularly polarized light.
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Figure 5. Principle of stereo photograph taken with photoelec-
trons which have left and right orbital angular momentum.
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Figure 6. Constant phase surface of photoelectron wave with an-

gular momentum m. The propagation direction of photoelectron
with m=4 is shown by a red arrow. R=2 A, E,=150¢V are as-
sumed.
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Figure 7. (a), (b) Stereo photograph of W crystal, which are two-
dimensional angular distribution of W 4f photoelectrons excited by
clockwise (cw) and counter clockwise (ccw) circularly polarized
light, respectively. The kinetic energy is 800 eV. (c) a three-dimen-
sional arrangement of atoms when (a), (b) are seen stereoscopical-
ly. (d) the crystal structure and crystallographic axes of W crystal.
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