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Chiral-magnet
electrode

0] Skyrmion[1]

Ferromagnetic
electrode

Wang, Y., et al. Nat. Phys. 18, 48 (2022)
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EFEH: Gun

1>7>4%—-L>X (C1, C2): Condenser lens

1>7 >89 —#0: Condenser aperture

— Y>JIL: Sample
LR Objective lens
S0 Objective aperture

HIPRIREFRD: Selected area aperture

O RELUZ. RS Projection lens

HIHR: Screen

STEM#%H2%: PantherSTEM
CMOS#HX7: Ceta camera

R. Ishikawa, eta ., ACS Nano 2021, 15, 5, 9186 (2021)
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a Circularly Y
polarized \\ i
X-ray beam /™ [\ Photodiode i
—T— |
VAV ] 60 um
B || [001
I [001] I 39 um
Circularly =
polarized Optics Sample on needle 5m
X-rays (010]
(= d B [001] % [001]
\\\K!!\‘f 7 [100]
= X-ray
X Sample
Zé—v Y

Donnelly, C. et al. Nature 547, 328 (2017) Seki, S. et al. Nat. Mater. 21, 181 (2022)
—ZERIDAEEEL10 nmIEA Lk
— =B -[RTF
o = mlcPRIE 2024465 20H

RINEN



HIEMHES

RERFEDOMRB =

| EFRMEISTT1—(95 K)
Incident wavV ; /
B, I

’ Sample

o S T

woogam /7 7

| I:I_I T FEﬂ ﬁﬁg ﬁlé Wolf, D. et al. Nat. Nanotechnol. 17, 250 (2022)

— RECHEFIFHE (R~%E) | 7-50IREH
@ — 7r7/1—0>§bﬂ’3*<§)ﬁ (& 202446/ 208

RINEN




Maflisi A

eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

MR EEDREER

BECERILEN TWA3R T iEiE 5
WHEGEC . XERPOPEFHRICEIBNETS
1 —EZENHIN,
F—HIERECDERATICERSME (35H °
5UEGERT) HhhBTElCEbds:A T
1 —DENNZEENDIBIMNI TSR

e r VTN, - A B

nacek.

e THrAl 9 3R, sz ol#n s
(BNIRY) | Lo AhsEUSTm
NS ISR *%L&E}ﬁi%?&_t (&
BIFOEFFROT 504 —KE. T 587
MrCKBEMEDRIREN D,
3R T SABSE IR ALK AEN

p. BETICEZE>TLIRLY,

RINEN




A EER L

New Tech

4iE5E?§fﬁ0)FnﬂwE,m0)E&E®

O-L>YEBRMNEIST1—
3L

Sample

Intensity

I(rdf) =1-2Vi[p()] =1 —df L (v X M(r)) - 2

o, )=~ [ Alx,y,2)dz
Vo —ﬂ(f M, (r)dz,— fM (r)dz)
B™ h

Reconstruction of 3D vector field

A series of 2D Lorentz TEM images tllt>
around x (-50° < 8 < 50°)

a Lorentz TEM tomography

~L b
Image selection, alignment,noise filtering
PyLorentz = transp rt_ of-intensity analyses
ﬂ—
A series of 2DLorentz TEM images tilt>
around y (-50° < a < 50°)
Q
Image selection, alignment, noise filtering
~
|PyLorentz = transport-of-intensity analyses
Bx(x,y), By(x,y)in 2D volume, tilt series
-

Bx(x,y,z), By(x,y,z) in 3D volume

‘W ¥ v ¥ ¥ Skyrmion
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dB, dBy dB, -0
dx dy dz

C3D vector field B map)

obtain B, by assuming
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M. Birtch et al., Communications. Physics
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X.Z.Yu, J. Masell. et al., Nano Letters, 20, 7313 (2020)
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