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Materials Science Guided by State-of-the-art Electron Microscopy
Future perspectives of a role of microscopy to bridge the gap
between ‘micro’ and ‘macro’

FIER A
WAL

E. Abe
School of Engineering, University of Tokyo

B O 1-BlA 2 BB L2 C X 28 FRBEEIAIT, M PIE TR e st gioxk LT LI L
ITME—IE DA E 52 T<Dd, MERIFEZRTHEO—2I1%, ~7 a b ekRtE %2 X353 7
REE GRHAR, BT KM% %) OREEEET D2 LI D, OB BB ZBE L TR
7R — VO BEEICHEET A A X, I [EEZRTHRELT) Lol ol
A SYANAN

U, AR 7TER 2D D ICE > T2 &5 E LPSO & Mg A4:121%, Mg AR hep #1E & 1%
A R RS (07 af LPSO #1E) WNERENTWS, Fhdx, %ﬁé@iLmo
RHEERFA OJFEAEANCHENR L CREIRENFEH L TS EE 2 bz, FEERICIT LPSO #iE 2 ik
L7272 Tliaaeidsmfb s vZe v, LPSO #iEHAZ & Mg &Il miil Lak L, A&PIsmEs
EDOX v 7 ERHEHAEA (K1) 752 LICkoTHD CEmMENKET S, ek, B
WS B ER DR RIERZ 5 o 7 AL, MELLORR E Ehd 2 Eiddb->ThH, MEHRLIC
FHHLED EIIBEZ LN TR o7z, LPSO B Mg &&3F v 75k ans Z ik, PRSI DH
RThHoTo, WITHEEEZMZ 77 LPSO ! Mg 5452 Tlid, LPSO #iEDOEL=y N TH D
WINTCR AL L7-FEE K Ia (SESF) 73 hep-Mg ~ R U 7 ZHCEIX BT, 2 OMERRFFIZEST 5
JEREENER S ND, WL, 20X ICERFE OB BERESEI BN THLX U I ERNAEL,
FIREE NS 5 &) BLBREWREENHIH L>oH 5,

Wity & FRE O F SR OETE TH AT bbb 5T, 2R 7 N 7 ool S 2 5 23,
MEBERILIZENE 2 VB2 TH A9 M, Fxld, 27 AR OB D 7= 121X AL

(disclination) ' (X 2) BETH D LB X TN\ D, FEREMRICEBIT 2 EIMOAEE T, 1970 4RI
EPHICER SN2 B3B8, FERAIIEENT (dislocation) (2 X AR CIZIFEHEY CLE
FZELHY . BN OERN TN EIEED Z LT EN o, EE T, FNLICER LIz 78
TEARRR DA 2 P, BRIG5> Mg 40 2 7 n G0z ik~ 2%

(1) A. Romanov, Dislocation in solids 9 (1992)

(2) A, AARRTFREE 18(1976) 383.

(3) ALEFRAT, EFEAMEE 25 (1990) 2. gg}
N Defect line

662 &7

Edge dislocations Screw dislocation

Disclinations

1 BIRBER Mg A0 ¥ U TR 2 Volterra [Z & %6 - ERID 7 4E
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Microscopic Analysis of “Grundnorm” in Life Science;
from Genome to Epigenome
T. Koji
Office of Research Initiative and Development, Nagasaki University

A DRI T, MIRROEEGE, /bR OFE A /T A — 5 — & 2 Hifa o A BRI RE M OV BLR
B2 IEREICHER 2 2 EARO 6N TWD, £ D2 ZIMIE AL TR 228 s I8 & £ Ol i
HAEDEAN AR R THY | TOEEO—2& LTRINR U XA ANV ERTTORTEY =X T
JATHDH, T XT 47 AL, Waddington (1942) 12 L - TRE IN7-EE+ DNA B (7
J D) AT bR 29 2 & 7 AR R 208 s TR 2 IR0 H oA A B A THIES 2 et
THY, TOKE (=7 /L) 13 DNA DAF ALK E R b EADERMi X — T 508,
miRNA 50 non—coding RNA P27 VYV —LAH STV =T ¢ v 7 IaililiRE & L THmbsnTv
Do FHCHI ZH T/ n~F UHEL (b2 L T OMEI TH O AENTH 5, FIZTh b OMFHTIC
1. NN T ORI S T O EHE B %58 5 & AT ARLETH Y | B L S & o

BEDEG Z2 0T Do BAIXTNET, WAL TR RE ., FrlZ m SR e AR Sl i 58 o 75 ks

\ZHLBR 2 6 6 MmO renewal ~DIAEE A TN D, EEE, BRI EIETE TIIE T~
AT CHAIBIZ 7 a~F VEEERNHEITT 2, 2 OBHEICILDNA A F LRI TH D0, @HEIC
HEUDT A b — ATl CCGG BL A2 By BLHy 72 i A F- /14K AS HELMET V212 L W g 4, 7= 5-
azadC #5012 X% DNA O A F/UALIZ K 2 A5HIIRSEE A, 7 n~F U EHERE & 7R h—v 2
FHEORENS R S -, BT, B A M RBAEBHORNT TIE, Hx 0F /7 a—J LRz I
L 7 5o L RO IC K 0 . B A o H3K9 R° H3K18 7 & F/L{kR° H3K4 K& Y H3K27 0D A F /b
IEREF RGN LB TR E S BT 5 Z L L, Bl iTe X U7 v F bl
(HDAC) FREANC £ 2 7B FMEDRES B A R T & F /U EESE (HAT) O shRNA I XD/ v 7 &
VA K DT B F MU E R R D LB PE OMIE Z S R TR AR L TE e, 2 b DOHI%E
i 0 T EARANL D 5 M%ﬁ&@ﬁhﬁﬁ@?mm%@kg\%ﬁ®ﬁ%%%%$bkbfif?
= R T o 7 AWFEO MBI T O A% OFE R & BRI 2 3 D IR - TR RE RO
TEDARAI M EZ IR L LIzuy,

References

* Koji T & Shibata Y (2020) Global changes in epigenomes during mouse spermatogenesis: Possible relation
to germ cell apoptosis (Review). Histochem Cell Biol 154: 123-134. = Tun N et al (2019) Histone deacetylase
inhibitors suppress transdifferentiation of gonadotrophs to prolactin cells and proliferation of prolactin cells
induced by diethylstilbestrol in male mouse pituitary. Histochem Cell Biol 151:291-303. = ZhuK et al (2018)
Analysis of H3K27me3 expression and DNA methylation at CCGG sites in smoking and non-smoking patients

with non-small cell lung cancer and their clinical significance. Oncol Lett 15: 6179-6188
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Nanoscale Crystal Cartography and Scanning Electron Diffraction
P.A. Midgley
Department of Materials Science and Metallurgy, University of Cambridge, 27 Charles Babbage
Road, Cambridge, CB3 0FS, UK.

Over the past decade or so there has been some remarkable advances in transmission electron
microscopy, not just with the advent of aberration correctors and monochromators but also new direct
electron cameras and super-fast and efficient detectors. Moreover, there has been a rapid rise in
associated computational power with new software available to enable fast analysis of very large data
sets. Over this time there has been a renewed interest in quantitative crystallographic mapping, or
‘crystal cartography’, using the (scanning) transmission electron microscope, (S)TEM. These
advances have led to a convergence of interest between the electron imaging and diffraction
communities, both of whom are now acquiring large multi-dimensional data sets composed of
diffraction patterns acquired at every real space pixel within the scan.

For crystallographic mapping at the nanoscale, a near diffraction-limited (almost parallel) beam is
used to form ‘spot’ patterns which extend out in reciprocal space, with a resolution beyond 0.1nm™,
but are formed with (real space) probes typically 3-4nm in diameter. This type of mapping is often
called ‘scanning electron diffraction’, or SED and is ideal for nanoscale crystallography. Of course,
improved real space resolution (<0.lnm) can be achieved with highly convergent (aberration-
corrected) beams but the resulting overlap of convergent beam discs seen in the diffraction patterns
lends itself more to ptychography (imaging) than crystallography (diffraction).

A series of diffraction patterns recorded by SED may be used to determine relative changes to the
geometry of individual patterns across the region of interest and those changes used to determine
crystal orientations and strain. Spatial variations in diffracted intensity can be used to form ‘virtual’
dark field (VDF) images whose interpretation, to a good approximation, can be based on the
traditional column approximation used in conventional DF imaging.

In this paper we will show how SED may be used to provide nanoscale crystallographic information
not readily obtained using other techniques. In particular we will highlight how fast acquisition of
SED patterns (ca. a few ms) allows for the study of highly beam-sensitive materials, such as low-
dimensional and pharmaceutical crystals, and semi-crystalline polymers. Examples will also be
highlighted that show how SED may be used to identify complex metallic phases, to determine
orientation relationships in alloys, and be combined with electron tomography to investigate
crystallography in 3D.

I will also look to the future, with a brief discussion of how SED may develop further using the new
CMOS-based cameras with new scan geometries and data acquisition strategies, and the increasingly
important use of machine learning and automation.
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Current Topics of Electron Microscopy in Soft Materials
H. Jinnai*
Alnstitute of Multidisciplinary Research for Advanced Materials, Tohoku University

FEoEoO®E S B O _EAniE, BENEB X OO, Y8R EOE G, 880, 7T AT v 7|
BB EOMBIFT A 2R TH Y . T DEMPERXI L OMEMPEENTRNEEZ L 2T
WET, BEMERIIFERDENMEHEAINCRON DB TH Y | B B OBE A X Y ZFELEED S
MBI SN TE L L, FICEmn FICRKRSNDL Y 7 =T VT e T ) 27— )L OEEME

(= R~=T7 U T ) OEAEIIX, FEEEEMEIORIR O L 72 D AEDETHY, 2D X H 7k
“FrarRyy NIk HEE L BB OMBIRROMBIL, TIREMBARBICmO CTHEEL S X F
I, WIZEPERE T HABERI Y = 7 2R LT 5 [REMMERL 75 2F >~ 27 (CFRP) . £
7o =R 797 tThaEHEb LTz 44 Y) 7o i3 bl LA IOl L 5 2 F
7T,
XTC, T/ arvRyy NOBEIZBWTRFTREZHEBIZZIGICHZ0 7, HkERTH L&
BB E 0 T OMREL RIX L B AATT S, MG ClX, Mo T OREE, R, A EHER
VT T O ER0HE AL EE O FIE . MR Y 7 h~TF U TR TOSECREE, e NS 3R
Uy FOEYPEICEE TH D Z LITEERTHLES ORI TE E L, EEWE O 3 RTy
BSOSOV TIE, X BREGELIC X 2 A R oD — 07, Rl 0 Bl s - ii%ss (TEM) oEA
HUEE - PEMSE (SEM) 12 X 2 FBEE N EEMN T, S HEvEEOE 7 €27 7 7 1 1% (3D TEM)
[NOBGIE, T/ 2R Yy OWEITICKRE eillEB 2 b6 LE L, ZOFRECEDE, V
7 b~T U TR OB BN 3 R GTHRE O B RGN HEBLRTRE & 72 513000 T <, 3L
EAREREELICHND Z LT,/ av R Yy SOEMEO FRINAREL 20 £ LZ[2], =
D X 5755 BDTEM) &EHERTY (FIRERE, FEM) OFVEIISEIL, (KR E & A v O Ik
ICEBAL [3]. TOHEMMIERZ A PICT ClacH S TnET,

L2vL., ZORAIZRICIZMEN H Y £9°, 3D TEM OERKEFIL FEM O AT —4% & LCf#
AT T, GEESCEMER E D) BIEEDTF ) 2Ry v OWNEREEIX, FEM I X0 Pl S
NEICEET, ERUICHER SN0 TIEIH Y A, OO, EHTFTOF ) a3 HR Y v b
D 3WTAEEN FEM 12X V) PREINZLEDLEFE—MNE I DTG ELRWVWE NS Z gk £
T, OFEV ., BN TOMELZHERT S Z L 1E. FEM O YA KREET 57O b EETL X 9,

2T, R BiE, BBHEHR AL F—E2F R L4], IR T a R Yy oSz FER
BT LR A E LS, £, ZOXHIRFEREITH Z LT, MEBIND GERL) IG5
iz RIS AFbT 22 & brfgEE 20 £9, SETIL, /2Ry FOERTFTTO QI
Jt) BIZERC, my FhGim D 4D-STEM I X D REEMATEI6] 72 &, ¥ 7 h~7 U T /UICEIT HE
WEEBZROKRIED (7= b D) EBRFIZOWTEFEL Lz e BnEd,

2 3R

[1] H. Jinnai, R. J. Spontak, T. Nishi, Macromolecules, 43(4), 1675-1688 (2010).

[2] K. Akutagawa, K. Yamaguchi, A. Yamamoto et al., Rubber Chem. Technol., 81(2), 182-189 (2008).

[3] NEDO F /7 7 - Jesii b EHMEFZER s T =koc T/ BEI@E sl X 2 IR E % 1 v
= LAPEFOMFIEBAFE . 2009-2011, WFZERGEE - SR)IEE (KR 77U FR )

[4] T. Higuchi, T. Gondo, H. Miyazaki et al., Microscopy, 67(5), 296-300 (2018).

[5] T. Miyata, T. Nagao, D. Watanabe et al., ACS Appl. Nano Mater., 4, 4452-4461 (2021)..

[6] S. Kanomi, H. Marubayashi, T. Miyataet al., Macromolecules, 54, 6028-6037 (2021).
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Multi-modal CT Combining X-ray CT and XRD and its Application to Steel

Research
H. Toda*, K. Hirayama* and H. Fujihara*
ASchool of Eng. Kyushu Univ.

A combination of X-ray micro-tomography (the projection-type CT: 1 um in spatial resolution), X-
ray nano-tomography (hereinafter XNT: 0.16 pum in spatial resolution) and pencil-beam diffraction
tomography (beam focused to 1.5 /2.0 um (V / H) for full width at 75 % of maximum), which is shown in Fig.
1, was constructed in SPring-8. In the XNT set-up, a characteristic large-scale X-ray microscope was used,
with a camera length of 165 m, as
shown in Fig. 1 (b). Kohler Vst Hiitohi
illumination with a rotating condenser isli
zone plate was used. An annular
aperture was placed in front of the
condenser zone plate. A specially :
de51gned Fresnel zone plate for high Monochromator ~ ®"teereeeeeseaaes :-’.0.;1.1;1;...............'

X-ray energy was located 500 mm {2) Erejestion- e BinegwEphy SniiEiidh
downstream from the sample, and an § aperture (OSA)  plate (FZP) i
annular phase plate was placed at the i
back focal plane of the objective zone
plate, thereby providing the phase
shift necessary for the Zernike phase-
contrast X-ray microscope.

The set-ups were utilized
for the multimodal assessment of the
mechanically induced transformation
of individual retained austenite grains
during tensile deformation in a C-Mn-
Si multi-phase steel. In the present (¢) Pencil-beam XRD 20 mm

study, a newly developed high energy Fig. 1. Schematic illustrations of the three set-ups for the X-ray nano-

/- high resolution X-ray mano- {omography and pencil-beam XRD experiments in a synchrotron
tomography technique was for the radiation facility.

first time applied to the in-situ
observation of relatively heavy metal materials like a steel under external loading. The gradual transformation,
plastic deformation, and rotation behaviour of the individual austenite grains were clearly observed in 3D as
shown in Fig. 2. It was revealed that the early stage of the transformation was dominated by the stress-assisted
transformation that can be associated with measured mechanical driving force, whilst the overall
transformation was dominated by the strain-induced transformation that is interrelated with measured
dislocation multiplication. The transformation behaviour of individual grains was classified according to their
initial crystallographic orientation and size.
Noteworthy was the high stability of coarse
austenite grains, contrary to the tendencies
reported in the literature. Characteristic rotation
behaviour and wide data dispersion were also
observed in the case of the individual austenite
grains. It was conclusively demonstrated that such
characteristic behaviour partly originated from

interactions with surrounding soft and hard

phases. The origins of these characteristics are Fig- 2. Typical example of austenite-to-martensite

di d b binine the i based and transformation during loading. The green retained
1Iscussed by combining the image-based and ,ygtenite grain was connected to the three adjacent

diffraction-based information. austenite grains highlighted in grey.

I Rotating condenser Phase plate

Loading direction

e=13% £=25% e=35%
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Hyper-ordered structures and atomic resolution holography
K. Hayashi
Nagoya Institute of Technology

JR o fRRedR v 77 7 ¢ —1X, BEERHR OREEICHEE L O =R E HETEH 2 Lnh, Al
X K—_2 N OJFFTHEEMITICE D TH 5, Fex T2 E TIT, B 72 0eiidfBHc = o T35 %58 A
L., Z< OEFEHELTEm, ZTROOHEOF T, B/ @) A4 Mo YA b CIdiii <
XRNT I HEEEROBRZ N O LET CTE T, ZOL D7) /7 EERIZE VT, FRIERETS
BOPRE > TNDH b D%, Fexld BTG LIFATWDS, (FIREEREEME (A) ey
=7 b DBEBFRENANET 2R (B2 ~6EE)IIBNT, FOLITEHRELTND,)
[1] B2 0E, RIS TH D CoTiIO ITB W TIL, Co BT HARA TIIFLE LIS/ il
fbF HEERNER SN TWD I a2 XA e 77 40— THRA L, [2] F£7-. &
ARG BB & L CTHiRF S 40TV D LPSO(Long-Period Stacking-Ordered)ffi&i~ 7 % v 7 AH4IT
BWTIE, YEZIniZXo TR END 7 TALZ—DA A= T2 LTz, [3]

JRTF- e e 77 7 ¢ —1x, XOoHR PR, B 2 RE LT, 3ot Eh b
I X MR L0 WS RREFNT S 2 L Ic ko TR e 2T AEFT D, ABHTEICHENTS
W XA r 7T 7 4 —[ANZOWTIE, BB ELICI AR S0 5 8008 X B8 E O 434 2 5HAlF 5
ZEICE o TARe S T AERET DD, ZOEEIL, 20t X BRIERE O 0.1%FE & FIEFITHE5 T
HD, Mo T, AT T LOHHEEAM ESELZENRLEETHY, TO=H, gk i
X RERETED VAT LAORENED SN TE -, FRRFIC, BRIFICIEER D 2B X RN
ThHY., SHIT, EEELRFRTGEELTZDICTEEZEZ BN OEROFRe 77 A3 LT
X267, 2O, FEBITT RO X SREAEE CITHL <, B2 HWTED b TE T,
B2, SPring-8 [ICB W CIIHADH N X b n 77 7 4 —EEE26 L TEBY ., £< Oa—F =)
HLTW5,

HEREHCE LTk, BRI O METBRIBEN T LT <. fSsadFRER E < . T 4T V=090
HE 2 P OIATON T E D, LTI, AR v X7 B~ B> TnD, A
BIREIRE L CTH4 72 k -(BEDT-TTF),Cu [N(CN),]Br 1%, Kz EATHZ & TE v MEZIK-&)F
MR 2§ 2 ERNHBN TV DR, TOXRMEEEN D THHOR A AR ZITRINT 5 2 & & R
L7co [5] 2D & D e AR O BRI FROSE I B EHI R D & 1X D DT EMET, BAER TGO
IR N EE 72 = v\, T D78, FH—REFESCH TN PR R S QA bEIC X
HEEEREIL S — DD FmtE L 72> T b,

izt PHETFRPEB A AW EOREER T 75 7 4 —I2 L5 T, WL O ORBREFREE A
RSN TEI, MEMEREMOEE CTH S TG 2. KV ZJERICRE L, @FEREZH
HMBEREFHI BT 2 2 L2 A TBE L LTV 5,

[1] https://sites.google.com/hyperordered.org/home

[2] W. Hu, et a;l., Appl. Phys. Lett. 106, 222403 (2015).

[3] T. Nishioka, et al., Materialia 3 256 (2018).

[4] K. Hayashi and P. Korecki, J. Phys. Soc. Jpn. 87, 061003 (2018).
[STA. K. R. Ang, et al., Phys. Rev. B 103, 14106 (2021).
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Volumetric analysis of cells and tissues revealed by
serial slice scanning electron microscopy
Keisuke Ohta
Kurume Univ. Sch. Med.

ERE PSS (SEM) 2 bW AR Y o — AT, /ffee 2 £ Zim il E s (TEM) %
FHN T R, FRRATEERCEB TR BV T 7 4 —1EICE D b DD, EmBITGAES MM - Ml - FuH %
T OFE e IR TRE Z FPUE T2 2 ENTE S, b HAA, 2O LX) kL~ D =R ek S
DOFENTIZE < 2 HERIYI A2 TEM THIZRT 25 2 L TEE SN WA, ZEREn D HiFL -~
., BELTCT =2 %52/5Z LIIREETH -7z, AU = — LNENTIZ SEM Z W5 Z & D RD
AU M, T—ZEED TEM BT FIEICH R TREICLELZZ LI2H Y, FEICE-> T
HIETHRY a— LT —Z ZHEHIA THEDLIENTEX 5,

SEM % H\W /= EEEAR U = — AEHTIZ 133212 FIB-SEM tomography 3%, Serial block face SEM %,
Array tomography V£ 3 DD IFVENN BN TE D | WD 2000 FARZRNTITHEL L TE 28T T
HD, WTHOHM GHREHIIX TEM 815372 & TR 72 IRl R Z 525, TEM IZ£72 0
AEtoFm, b LXZ I OEONTUIR ZEBICHE Y (10720 O b B G 215 5 O D3R
Mchsd, EED LT ORI e s, 213 EoEFiU A2 SEM CEkmIcBlgRd 5 2 &
T, WNINRTFEBEOL IR 2a—LT — 252550 TH 5,

INHLOFETRATEZHO1E, BiROE Y Mldiiiko “koEE Th s, —ETEZIETN
P THLHN, OO = RiE34S £ CHBICBET 2N TE R olz, WbWwd A Y
A —NAEETH D, O HBNIIHR R OREEE 2 Bfi#d 5 Connectmics T o720, AR o B4R
M, ANHT R TEOMBEER TH o720 Eix TH DN, ERIZ =Rk 5L, 2Rk etg»5 T
T TERDST2Z L OFFEE RWERE D Z & b HEICRBRT 5,

— T, EWFEOSE T, SHZeEEN R DT ClEEmAH LWL 0 b %< oM
DRIENMBEN > TE T, ZHUCKHET 2B BMEST S M & OMBE#EchH b, i
k& 72 AT AL ET & O T T — XV RFEBBEMN IR EA TV D23, correlative light
electron microscopy(CLEM) 9 7240 & FRAMEE & T BAMMEL & OFEBIBIE 1T I < D B ik & 72 5 1EN
BHZ SN T & 72, TEM % U 7= CLEM IR U = — MM &[RRI IR EE 22 & D & Zhv o 7208,
SEM RN U = — AENTOIEAR L0 D7 v v 7 RifivU T OBEHANLZ O CLEM O 4 § K&
ARTF &, # LL 87 CLEM IER R 2 L ST b, Bl X el k< Hnensd 7
7 U IVRBINE 2 W TR A TEM BT 5 DIXINEETH > 7225, 1 2 Eh FICAE 0 17 5%
SEM B2 ClIied TLE LT, K TORBEGRE LFEMRAEBHRBIENEI X5, £/-. Z0OHE
VI BEEE O TR WVELTH CTRIER S D Rl & B WO IREE CHBIZR T 720, TBRERIR D5 D —
DT b by chance 7R B A HTT HEIT & 725,

SEM R VU = — LfEMTIE 2004 4ED Denk 2512 X » THAE &4/~ Serial block face SEM V512 8 & 58
L. B EE > TREN, 5%IEHR CHEi 2 % SEM ~X— 20 CLEM #1ff & Ot h % i
W5H & THRE LB Lo AEMBLG OMIm 2Bl o HI e L TR L TW 2 &R 5,
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In situ strategy for biomedical target localization under low-vacuum SEM
via nanogold nucleation and secondary growth.

Akira Sawaguchi
Faculty of Med., Univ. of Miyazaki

Do < L EBFENTE 7L — 7 TIIABFEIZAT L, e E N O (2 R R ALE 2N %
TS D LN TE DR EEE FHMBEOREZ IR LRG| AR E AT 2 /O H
ANRHNCHRE A D TRV IR BIEE) 2 LE L (BB D, ZhzIsH L ARBFEICE
W, B - EWSHHIIE CEER & 5 & o " 7 BROAR T D FEBLEIAL A4 8B 1 BRI S L~V T s
(AT e e FE AL L E LT (BB 2).

INFETHEELE SN TWAABBIEREIL, &) k256 SEdukofRlciaE v . #iiE
WAL U 72 Bl e U R 2 ER L CHURIERR 252 T35 £ Tlo, RV & Adl o 4 2
LE L7z, Al Fiic o S FiEiE, BFBEMEECIAH SN D T 7 1 VU Pl O %
FEF L., BERPURIETY T 2 7 _u vV (DAB) K% i L7-1%%. 0.01%HAbAER /KR T 10 4y
WALEL~ 5 Z & T DAB BRI BRE L T4/ K05 e CESRI A8 =6 nm) 4L, #Hil\ T
37°CC 12 B[, @REICRS Z & Tt 2R 3R CEBRIF8=47nm) L CREUL I 5 M
HER 7 7a—F L7720 £9, &F KON pH \TIKFET 5D 2 &0, RAERORENER S
NTe&TF /R OEE EREIZEES 2 & R REI TIC L o TR RO R DMELE,Hif] S 4
% Z &% % Material Science |2 6B U DU 255 Z SICb I LE L7,

AWFZE T 15 FR1IC DAB AR S V2O EC&T /R3S - iR T2 2 & it s T
D, REBICA by 7 ST EBEARZ B L~V THIRGET 2)0HICZ, CLEM (Correlative
Light and Electron Microscopy) /% 5 B2 7% < in situ hybridization FEBAFEGR O FEH| & A ST E
T, LB L E BB ORIV 2 HIREZE R E BB O R A 15 ) LI ARED R
5o AW EICIR A IS S D 2 & T AMHHARCANIE 2 MRk T 2 S & BERE O FHBS A i = B
DTHRFZEDNINGE - HER SN D b O EWIFE 2 RN, Biizre b T R T ERRIE O E TR L
e

2% 3CHk ¢ 1. Sci Rep 8: 7479 (2018)
23 CHR : 2. Communications Biology 4:710 (2021)
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Cutting-edge research on 3D structural analysis of biological specimens by
electron cryo-microscopy

H. Shigematsu
RIKEN SPring-8 Center

7 T A A EA WIS X DRy T ORBERATIL, HE FREEORHEORG L ZE TOMH
GIRTHANF OMER N FE £ - T, BERICREZ X T T ET, ITFE, BRIt & Shbh b FETO
B FFREDS . X FRRE i FEIE AT 123D <A Dukt i b 23 IR e AR Wy alokt & i s & ORI H D3 & A
272> TWET, TP, 2017 D ) —~NALFEN 3 ND T T A A EFBRMBEOEHE I 5
ZOND EVWIFERIZORNY 9, [TRKF COERD T OB DRI EREDT-DD I T A 4
B BAISEOBHZE ) 1% D% 5-CT9 2%, BLIR T ER FENT & W ) FIEOBR L S 2 5 R TY,
BRI ARAT I3, X ARG e S fesT & el 4% & ik & TfSER) S o xtte e | TE e
EWVWIHILARNHIT LN E T, WIRIRIEEO AR E 7T Z ki & W O B Ol 2 i 2 7 LT3 5%
XA A AT (2 6F L CL BRI FRAT Tl i b LIZ K WEREL, 372 b bEENZE R —IKEE
ZE0IZ W, HECIRREDO SPHICH 5 L 9 72BNk 2SR S ]I S v E 37, B IEAEAT
o D WIHEE SR O &\ o 7o X S RRE AT CIIEE L VVEERRIT S IS ST E T,

7 T A A B A BB RRL AT 2B B @ iERe i, [ figeedEm ) LS L B = —FEH[1]
23 2014 Y A = AFEICHEE INDIZE, RERZLTHLEENELESEZAET, 2OV
B o — TR SN D —21, TRPVI A A > F v RV OGN 3 % ¥ £97[2, 3], Yifan Cheng
& David Julius D HEEHFZEIL, Z D% S EEZ TRP F v XL OG22 5% < BE L 92, BT
BRI SRR L[4 TlE. TRPVI OfEESZM % 3 DDOFT — X D 26 O E s fREERE & LT
WELTCWET, i, @oMEEE s W HIBLR TR, K &R ORRE, T/ /rA—%
—=° ColdFEG & W\ > 7o HT OEANHE - T, KFEN—ADERIFFITBW T, A ofFEL 5
ZHN2F T A B —ADRERINDHIZE S TWETS, 6],

AR TlE, 2o R T O£ TOREEZ T35 L &b, BIEORBOFLIZRY
20D NEY T T 44— L CHRILmOMIEEFE 2 TR L E T,

[1] Kiihlbrandt W. Biochemistry. The resolution revolution. Science. 2014 Mar 28;343(6178):1443-4. doi:
10.1126/science.1251652. PMID: 24675944.

[2] Cao E, et al.,, TRPV1 structures in distinct conformations reveal activation mechanisms. Nature. 2013 Dec
5;504(7478):113-8. doi: 10.1038/nature12823. PMID: 24305161; PMCID: PMC4023639.

[3] Liao M, et al., Structure of the TRPV1 ion channel determined by electron cryo-microscopy. Nature. 2013
Dec 5;504(7478):107-12. doi: 10.1038/nature12822. PMID: 24305160; PMCID: PMC4078027.

[4] Zhang K, et al., Structural snapshots of TRPV1 reveal mechanism of polymodal functionality. Cell. 2021
Sep 30;184(20):5138-5150.e12. doi: 10.1016/j.cell.2021.08.012. Epub 2021 Sep 7. PMID: 34496225; PMCID:
PMC8488022.

[5] Nakane T,et al.. Single-particle cryo-EM at atomic resolution. Nature. 2020 Nov;587(7832):152-156. doi:
10.1038/541586-020-2829-0. Epub 2020 Oct 21. PMID: 33087931; PMCID: PMC7611073.

[6] Yip KM, et al., Atomic-resolution protein structure determination by cryo-EM. Nature. 2020
Nov;587(7832):157-161. doi: 10.1038/s41586-020-2833-4. Epub 2020 Oct 21. PMID: 33087927.
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Proposal and Development of ISO activity for FIB applications in Japan
M. Sugiyama®, K. Kaneko® and K. Kamei¢
AGraduate School of Engineering, Osaka Univ., BKyushu Univ., *Nippon Steel Technology

1. B E =

Fin ISR O 720 OREHERIF I O—> & LT, 2 A 4> B — A (Focused Ion Beam)
N TAEPHEIRPEZE B TR STV 5, T O RMENT. B8R B 5 & @A L, SR L
S OIITEM B2 EL2IEIZIEY . A A E— LTI 5 &0 9 BLED B 13 & 72 B i TIem
RENTND, FFIZ TEM BUBHERLE & Uik, #8EICBIT 2 AR H il S50k 2 2 — D IZ B
A E T, BT oD S W EAYAE £ TIE A KRS TIEEm STV, FHHEICER
THE, EERNORTE, AxREAHERE L EORAREIIZICEY . AENSHEME, £
Tm— IR E~OHE B TOEM 7 EIEENER L~V THEA S TWS, 2019 FREEICE
N Z G, 2O FIB HiOFHICBET 25BRE 21T > 720, 2O X 5 ZRULHEAIZEI L T,
FZTHEDLN TS HEOHE MR, A RIA DL H BREEFIE, £7-B%PCERLTWS
HEEOZEWREEED, TOMELZIE LML TRERRETIEHTE Qo L, 3EHME
Y 2T AR THED I OERZ > TWDH 2 ENH- T2, DFV [HiFoiEHE(r) &
HSELE TCORBOLEENBEEIL L TX-DTH S,

2. BB IzmI+H-ER;EED

FIB #EEO TG AN THL L, HMEEE W) X0 L SEM & fiA45 HoH 72 Dual Beam
PEE L L CoORBTHSEO T MR TWAHEBICH D, TDOMITIE, 3 R EEEL LToE 5
RHRBELIHF SN TODEN, HIFOEAE &0 5 B ik, LM HTf 2 B & IR BT
WS HFRLEFE L, TOBEND, ELWEEE B OBEHERIE & L oM@ k) EEE
Th V., RFHEEEIC [ETHEBEREMER O -0 DEFR A 4 v —24 (FIB) I LTHEACET 5 E
PR 2R L, SFE LY SEROYIM CEMELIEEI OB D 21T H Z L1l o7, T Ok
it (—4h) F#EALFZ O HEINERE R JSCA) ZESAZTOENZEZES (ISOTCR02) £ES
PNIZ FIB il OFEEARIZR T 5 F— 2% b B CIEEIZBAME L T\ 5, 2 0 34EROIEE)Tl,
(DFIB HFEICBT 2 [EBE ue

@FIB DA ETVED T A BT A T 2 E B AR Y

QST A A B — L OIN LR O BB 72 s TR (2 B o 5 [EBRAR v

@FIB I LI O FEHR i ORI ERCR B~ D & A — VIR B o 2 [ A v

ZRETEE & LT, OOIZDW T ISO B HEDOKRE . @@IZ DU CIE AT 7o i 2 R B
L. EMZE P OB RENEIT) TETH D, BIEEDTA N7 4 VREICE LTI, REEICHE
REBEZBIT DTV Rrbr T A NERT 53 ETHDH, ZHEOFEMIZOWTHENT 5,

3. BELBMEENEES

5 BB OFUEHERIE & LT FIB Hlr O KX, RO EMMEE & 13820 | /T
AICBILE LT WAL 2 R PORELIC T PIRRICEME TE 2 HIF 2 BB SHTWD, S BITIEH T,
Z OB THEMR ORI IIZITbNT\5, 25705 TEM #Bl2% T 2 RICHE S
/INERFUBHZRT LT, QBEMOGFTZ EMICER{EL TWD 2y, @FIB 1 LHICEURH Rk 2 deZs L
TV W, @B BLEITOFR TOBIENRT T v 7Ry 7 AL STV, £V ) K9 722
\ZPEDREE S PR CHL BT/ D, F7- FIB 2EiE 4 H |7 5 RO S 5ELPECHE RO B Y 0
(B9 2 B PSS S RIS 22 - T D ATREME & 5, 1ERDBAMEE 2 Clif Seimif Oftim 2 £
MTHoT=D, 2O L9 RREHERE IR ORI BB L OO X, [HAFOMERE) Lo Hr
TR COEROMLEENH TE TS, FHROWMAUIOFE T8 LWiEia 2B L7120y,
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FIB-SEM as a tool for microstructure analysis
T. Hara
Electron Microscopy Analysis Station, National Institute for Materials Science
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1.

=2
=8
BB A O T BIO B T 21T 9 BROERA 4 B — AFIBEEOFHBEM E LT
1%, TEM HMBEEIOERTHD Z LN, TOHMET 26 FIB BIAETHER TE 5723,
SEM LA IEDH 2 & THERIC WS F I EABI5E - T FIEA B LT, Bz e BHafE o
BN TIREIC /2 D, AFEE TITEIESER & LT FIB-SEM HAHOISAHIZ W< 20vRr L, 4%
FIB % & HICHZNIEH T 72O DO RIREME A B 2 T2,

2. AR~ FIB Ot A

FIB # MBI IEHT 27— A L LTEER O, )FIB 2N TEEE & L CTHMT %, 2)FIB
EBERONT OO OEIR (—kE—2) & LTHHTS,  pe -
D2 DD, EHHOHBATE, SEM BHAICIZ RV | EAREE ey R
OB TERAXEBT LD TH D, | RN

|

1) FIB ZNTAEE L LRI

i) FIB (T X » CREDOB LI L7 & &bk Lz ) RE
RMMERELEZV TSI LT, BERFTY Iy ol N
ViR B S5, BEECN TAEE2kETSZ

A

»

T, £V 7 U772 EBSD /¥ — 0B EE T SEM ==y s e um
BPRRETE, MERICETAEHRoENERTS (X 1), 1.FIB CEMVIEA 21 C SEM &%
SHIZ, FIBTY 7y MILEETIE, REOMMIZED b 325 LciEmER k33 (i)
RIT7T74vr7ar 87 A NTiERY, w7 U7 ray

N7 A MZEL% SEM _IRE BB BIEFTRETH 5,
ii) FIB-SEM Z W= U7 ke v a =0 JBIEIC L > C, ZRTHEMBIZE AT S Z L 3 AlHe
LD, D)ERERD, B m O & ARNEE S CO SEM B30V ik L Th 5, TEM Bl
¥4 FIB TIERT 2 Z LR HMOEATH, O TEM Y2 7VEFEO 3 ok # 2 s L
TEL ZENHEERIGFRIZRDGENH D, ; % 4
2) FIB #8122 - Doz OEE s LA+ 5
i) SIM(Scanning Ion Microscope) & LT, A A E—A
L D " IRE AR IRA A B OB TZ D,
¥FIZ FIB-SEM TliX, £¥72=2 h7 A h® SEM 4
(AT, SIM 2LV O IZRIFICHIDOEHZ 15D
Z LR EREIC R B,
ii) SIMS(Secondary Ion Mass Spectrometry)% FIB-SEM
THAHAERICT 2RLDM TN TS, itk SEM
TOHHIZEDS R WDS & W\ o7 X fatic k58 BEE

DPxCHOTD, SIS A1l IR C o h PF2‘IQI? 7 (c) SIM(Z kA ) (d) SIM(
§ S DIR 32 D) 2= &% FE AN AR 2 T A~ N +1Q) < C - %

‘f;jfhé f fﬂ*@ﬁ'@gﬂﬁ%ﬁ PIHERE . e, SM CRRBHRIEONS, (N

3. BHYIc A&, RH, R¥EK),

FIB-SEM O#g23k1E & U COFMIEL, 4 4 VRO EOERIC LY, A
RELIENR->TEY, 4%I1% SEM-FIB(FIB 458 L 7= SEM) & L C, B85 - oiirex k& 32
BAHEBENILL b X o2 b EEEN & 5, £72, FIB-SEM T TEM H#REH & 1EfI4 2 HAYIZ
BWTH, H522U% FIB-SEM ZEIZLEE L L CTREMAICIEH LT, X0 oMERE2ET
BLIZET, L0 EMRHBAEITICHE NS Z ERHIFTE 5,
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FIB-SEM automation technique
Y. Ii, K. Watanabe, T. Sato and S. Tomimatsu
Hitachi High-Tech Corporation

1. TR

I, Fox OFERFFITIRE S ZELTE Y, EBEONRLSAMERHEESI LTS, FIB %%
EICR LTI, mERMLEZHYETEOHEIEKAFT 22 ERBETEBELIZWE WD EENEE
STEY, MTIEEDOBE LA XL L 2D 7D DiRRHIN RO LTS, 29 LizEan
5. i HEIN THRESCHEY ~ A 7 an o7 U v/ UKERE (B8 MS), HEhIERERE (A-TEMID)
72 E OFFE B BMEASREABATE S v, 2020 21T ERCASRE A RS U, N L SN L& co B
b 2wl L), BEMEER OO OB AR, EHEM LI 5N L0 B2, ER
HELOGE, HOFFEOHE (F—7 v ) Z, 0 RUEEOHR L GIH Y WERH L2, L
DOALERFENERIND, £, @Rt 7 I v 7 AREBOGE, A AV ITHIARIT I D X A —
IR A EBETAHANEND D, REETIE, FIB~—F 2 HWINTArERSEOm e Ar R
FHE BTN T2 L AGA A TEAR S A — D3R ERL D B B L E R 2 Bt L=,
2. B

FIB ¥~ —% 7% HW - BN L& 25 L. SRAM 3k pMOS #i 2 & e 100 nm JE D7
EaEERIT 2, £, KA A=V 0 Cu R 2 HEN T35t 2 HME LTz,
3. EB
-LEEMLICB T 2T ArERE DN

SRAM #ED pMOS B FITAE T 5 /3% — U RFEH T 5 £ CTolkhaR m 2 bt L 72, FIB-SEM
ZRAWCZEONRE — 2 HEER L, FIB~—F 2 7 23, K~—F 7 ZEGRH LN 5 E
VI 5 I T4 B 8 T30 L 7=, I TAZE OMEZRIE. pMOS 3 XU pMOS & RIFNCALET D
£120nm D W 7*Z 7 &2 HWNTITo 7=,
3-2. Ar R R AAA TS BENMEIZ & B & A — DR L 7- RS

FIB-SEM O 7' v 7' MEEEZE VT, Fcf& TRRIZ Ar BB & #HAGA A 72 B0 s & BN 1 v
TEREBASE Lz, Ar &b A 1 kv, BEHA 200 . BEERR] 16 min & L, AL % VT Cu K
B A ERL LTz,
4. FEHR
4-1. pMOS #&% ¥ —5" > b & L7z SRAM RO BB T

3-1 TERL L 7= SRAM FEEFENO i 2 SEM 8 CTHER L7-/EHR., WI N oWim2 5 1 pMOS
SRR SN, £7-. WEO—#% FIB T L., O LK% SEM CEZEBLZ L, Z0
R W X 7ohbESs A Ete. JESK 100 nm OFRAZERI T -2 L 2R LT,
4-2. Ar B 2 AAA BB TR W= & 2 — VR Cu EEO/ER

1(2)(b)IZ 3-2 DOHIETIER L7z Cu RO . -
TEM 26T (o (56548, b: f(64) &, M@ (O OFER
L0 EINL B 80 nm EO MR A HEIER T M C Zd = 73 '5":.5“‘
T eNbnd, £l2, K(b)L 0 | FR S 7w Cu i b
1%, Ar BBENC KA BN A2 &, FIB X A —
ZARW L@ O CTH D = E RN gho T,

5.5

AL TR L7 BBV LELAlY (FIB ~—F% 7, - &
Ar BREHE B 13 INTALEREEE & & A — VBRER) , o S 3
RAaRDH, PEESSBOMBIFRICENCE 5, : ST
6.2 & 3CHk 1. Cu MR D TEM BIE5H R (adff5 4, brafs g )
[1] Y. Aizawa et al., The 40th NANO Testing Symposium HEEL HF5000, AT 200 KV

(NANOTS2020), 70-75., (2020).
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Development of ETEM to assist Nanotechnology
T. Yaguchi

Hitachi High-Tech Corporation

T T 7 ua Y —ORBENEO T T, =R X —RES BBV T O ARA 22T EER RS
BRI S, Z OREMBI RIS BHED STV D, Zi S OMEO RIS D2 2 B0 fREET, 7
DY T NE A LTEDY (in-situ) #1122 C & D EREEHIE %1 E 7B 8% (ETEM : Environmental TEM)
DEENIMO TEHETHY , ZO=—XFFELABERK LTS, ZOX I Rk EzE =2, FxILE
TEM 1 X OZF OIS HEFOBIFICE D $A TV D, 1993 FIZILHOATE 7B 2 UV Them
EEE 1,500 °CIlZ 1T DM BN ERSGRE IS 2L &2 JR - L~V O @ 0 e TRLES © & 23R Ehvk v
ZaBAFE[1] LTIk, A E AR % 5% ) 7o BB R L 2 2], RAUEFRFRR DR Al GE 72 2 B
BRIV VRN Z[3]7: EAFERLZ ORI D TE 7=, TEM &AL 300kV 98T TEM % X— AT
ZEER 250t L7- ETEM ZBA%E[2, 4]L., Z#iE & “RE B ORBLZIC L 2R mEE L
PN A 38 o [ R i ) IR RE = D SR BLER (5] &2 ATRE L L T2,

TRV X =SB CHWOND T ) MEHENT OEREEZ R ChDHE, BT RICLDEELTED
72007 MBHRERO KRB E 2B L, RAICHBENDOIMEIZ A S IR TE LV 7
IVISKERRIZ K DBV AT LD NRRO LN TWD, TDOXLI)R=—X S22 D720, Fxld, =
VN NTY U TVIeHER D ETEM 2 HiE L, &R 120k V O ETEM ZB% L7, &I,
HEJIZADE T LaBs HAE-C W 23BN L LTEYD . W 7 4 7 A2 MR LI25E ., =
6 Pa £ TERAEALTHEFEMEMOENE 001 Pa THEFFCTX 5 X5 Z#HER & ik Lo,
BA%E L7= ETEM (Z 4 A A RGEHINEVE LV 7 & 5 BRI 28 EE 2 5 2 Ltk
A EFTEO LA CHREBTEEICE A L, D EDOH ATHNNFRETH VD, Mo s F< ZhRa725y
WIMTZ %, DEOHAHEHEIL TEM AME~OGM LB CT& 5, ETEM #iEimx., + /M
fENTRERE & LC b, MNEETEEIE 120 kV (2Tl ERRSH T 0.19 nm O 43 i GE D BLEE )N I E 7R & 47 fiF
RExt L v X & RS L, BAAREE 2 SIS S D &R T O TR 2 BlEn e s Lz, £/,
FLEE 1 pm OFIFRIREAAL Y A 2508 L 30 L4 20 nm O3 ME O AR A% ST 2 FTREIC L 7=,

BA%E L7= ETEM ZH\\C, (Bf) BZET A ZAB LW (W) BARBHBEMIERT & LR T, BiRE
S FIREVEM O EME S RO B EERIE L 225 (1Y — F) BLOBEMR (7 /—F) OF
T fb A B S A in-situ BIZR & [RIRFICAT 2 D8 2 4T v RV 2 BI% L, BEFE L
R OME 72 SIS LTV A16],

F 7=, in-situ TEM Bl & A 22— {8 (HCDF : Hollow cone Dark Field) TEM {£4% GEH 3%
Z LT LY FEEITALA~DORE SRR OWE 72 B UWRNTEOE ST D, Fox ix, KR
K EIFET, WAL EEEMEmA B CTHILDIRRE & & 2 53T D3RS ST HIEFE o221
HCDF TEM % OFH U in-situ BI1£25 25 2 & gt L72[7].

AR AT LN, FEBREEFTOF ) MEO in-situ BIZRIILLFEH S, =R X—BE T $ B
IS TOND Z &2 WS 5,

[1] T. Kamino and H. Saka (1993) Micros. Microanal. Microstruct, 4, 127-135.

[2] T. Kamino, et al., (2005) J. Electron Microsc. 54, 497-503.

[3] T. Yaguchi, et al., (2011) J. Electron Microsc. 60(3), 217-225.

[4] T. Yaguchi, et al., (2012) J. Electron Microsc. 61(4): 199-206.

[5] H. Matsumoto et al., (2013) Microscopy and Analysis 11, 13—18.

[6] T. Kamino, et al., (2017) Microsc. Microanal. 23 945-950.

[7] H. Tsukasaki, et al., (2021) Microscopy, https://doi.org/10.1093/jmicro/dfab022
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Development of TEM specimen holder systems

for in-situ observation of catalytic materials
Ayako Hashimoto
National Institute for Materials Science, University of Tsukuba, JST Presto

MES DBREE « = VX —MEOMIRED—> & LT, fXE Rl &, skl o = 0% imAE
TEAMEEH R L HRE SN TE WD, A SN DREEIX, KM, SETTHDHZ &N
%< BREGIEHEMALETH D, 5 F TIZE L ORBEREERTAIRE S, kb ER, it
DEDHGBEIIILN Y Z R TWD, FAES, MM EIOZOHRBIEOT-DIC, TAFEK T Tl
BN TED TEM BB VA — U 27 A MBITHEE L T2 [1], B T3, IV 74 2% H
WA EBHES AR AFIH L2 b DT, BIER 20 Pa D H ZAFEFR 2 RBHTEICIER TE 5, MNEVE
MEMS & —&—F v 7 ZFH L, 1200CE TMENTE 5, AFEERTIE, BB LB AL F — X
TLAOFBEE L BT, RRER L Z — % O it OB S5 2 BT 5,

B 1 IZAFZE T L TCWARBIR LA —3 27 A xrd, KSR AR+ 570, 7k
DEFCHY 7 4 A7 L— haiE L, BRI O 2RI D BO T A 25t LA, sUERE 5 72
FOENZEL THE K Lz, £72. it oo 2iEhrEo22MicixE L, R ED o
RENZRE LTz, —F, BRELOMEEL, MEMSERZFIH L TSIy = " fEb e e —4 —F v
7 (Protochips, USA) ZFIH L7=, 0V > 7 O%ER EIZ X 285 Mom L2k, 20 Pad W
AEHREM TED LI o7, FT2, 2NV T OWBIC LY H AEANDERE N ERINAT
25 X0 BUEIL, WM EAEREAT X TEM (JEM-ARM200F, JEOL Ltd., Japan) (Zafhdva
— VAT LEMPIANTND, ZTIUCE Y | @ fRAEZRTEMSOSTEMBIEE & & 412, EELSIC L /S
b AR aE . MEGEHE HIT2 D X 9T o 7z,

INFET, W OOt 2 Z DGR L C&z, £9. 777 = BT SE-fikitr) Kk
FOBIETIL, T VR I L D7 T 7 2 Db By F U VOB SR 2T ORBIELT-[2],
REHITIROCVDEE VT 7 = ke — X —F v FICIEE S, 20O AR ED&E&RE )T/ an
A PRI 2 0B S TER L7, BBECKFE T AFEHS T TT00~1000 CITHENT 2 & fillih
NTZ 72 EEBEILRNDL, Ty F o 7T ENBIETE, TOB, =y TF o 7Hhot )
K77 72 EOREIZT7 72y FRRAL, S5, Ty F U7 HRNZEHRAIED o
776

F o, RUTIE, RBERFTEE & OEE L A X UERREE A F OLEIE L T D, NiRAREEIZ oW
T, AX VBRSO —D2THD KT7A ) 75—V N
(CHy & CO,—2C0+2H,) T Dfibfi DkE T 2822 LT, 1ERA D
FRAREE 7200 C 72 < (3], BrBllic AR S 727 2 Moy BERRIEE[4] &
BRET AT TEDOEBIZEL T D, TEM/STEMIC L A i st &
E BT, EELSH O L ConB o b AR B 0 o dr . ik D FE
BTV, RISERRIZOWVWTELEL TV 5,

[1] A. Hashimoto, Y. Han, H. Akimoto, R. Hozumi, M. Takeguchi,

Microscopy (in press).

[2] A. Hashimoto, H. Akimoto, M. Takeguchi, AMTC Letters 6 (2019)

108.

[4] A. Hashimoto and Y. Han, Microscopy and Microanalysis 27 (2021)

2416.

[3] S. Shoji, X. Peng, S. Ueda, Y. Yamamoto, T. Tokunaga, S. Arai, A. E ‘

Hashimoto, N. Tsubaki, M. Miyauchi, T. Fujita, H. Abe, Chemical st R !

Science 10 (2019) 3701. M1 BRI L7 AR DT A
IR KINBGB AR L — 2 AT
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In Situ SEM/TEM Observation of Negative Electrodes

for Future Secondary Batteries
T. Tsuda
Graduate School of Engineering, Osaka University

TWREMIT 2 EF X AHSCEIRBA D E XX DEEREET A ATH Y O AR
JNIND—FTh D, TIUTFEN, X0 EtERER TIREMOBE A SN TV D, o, BElhoE
KELIZOWTIHBIHEZER DG O =— A0 & < | AL 7eWF5eBZ B A AR AT 5T
Wh, ZOLIREERND, LWL OBRELFZ AT —L LTFDIATZ L DO TE 5 EBIE
MBI T AMENKME<IFEL, BFEO ) F UL, o BMAIEMEORELZ KX B2 HHD
HLE LW, L LAaRD, BREREORIEMN 2 KITIEWE DE LWEEE (L EZF & L.
BMOLILENET D, TDD, FIERFICBT HIEDEOFREL 2 1E L < BifE+ 5 Z &1,
BHERE D B LICERE T 2D CEERER E 2D,

A F TR, FERFENE, A A RS A AT ORETHARDIETHY . FxlTihE
R U728 T MBI B SV E O ZICHL Y #LA TE72[1,2], T OFIEORBITRIETH Db 0o
53 BB LEHEHTLZ LR BNMELNDHICH Y . BRALEGOBEFHZB WL T H A4
TR\, A A RN ERR Z O CEIMBIGE Z DOBBRT RO Lk L2 —D % Fig. 1
WRL TV, Wb LDty N7 v 7ROEMO L EZ RS AITH 2 N TE, MG Cff
AT HN—T7F LT BAADZ &, 7L EALTOBERCESILFONBF TIIAZ X — K3 E
MTOREIZHMEARETH D, FxiTonEzTic, ¥V arv, VFUL, w732 v a, #ifhe
VYo T2 AR R EE L A AR

WE DA F RKERE IS 57 @ i o
i EEZ6Eh & % O SEM/TEM 81221 L 0 Ll / o

REL T, EHE00HETYH, Bl R
B OEETARICIE 2 S5 28, SEM oot
BETITEFROEELZITIZ N

b0 S EoTHET—F 477 9 S A =
7 MES | ZIRETFRIC K D EROLEL 7
R E G EFE LMk A % @ |
operando Bl5% 95 Z & HLA[HETH H[1], sia"m@ .
BERBEAMOFEERICITEREDE & e
EARIR O FLH 2B\ T, BRI (SET: Solid
Electrolyte Interface) 24T 2FH L0,

Z OB EROVERE I K & R EE o S wl
& &i\\j‘ f: &) N % : §: = i h é %g 0) Ia Hﬂ:j LiCoO, mthude’@@jﬁ;pamm 'i uuuuuuu P Conac
B CEETH D, ZOX D REAIC S— ool 1L

RO _ S s 2\ 8 T A
!.j:‘ .EE' n‘}ilﬁ]ﬂz; & 5%:&5%]7 1%\\75 ;EI HE7S Fig. 1. Schematic drawings and photographs of (a, b) the three
insitu TEM BURE VD Z ERZ V2L gectrode cell, (c, d, f) the coin-type cell for in situ/operando SEM
AFEE T, A A U HRIREM Z AV = observation and (g) the window-less miniature cell for in situ TEM
WAACE O T Tl = A& B #2H]  observation. (¢) SEM image of a cross-sectional view of the coin-
TR LR O L BT IE type.c.ell depi'cted in Eig. 1d. (f) This. coi.n—type cell is used for
2 TR RE O ] R L 7 1 obtaining the information on the variation in anode surface during

battery reactions.
WTHREMTT D,

1. T. Tsuda and S. Kuwabata, Microscopy, 69, 183-195 (2020) and references therein.
2. C.-Y. Chen, T. Tsuda, Y. Oshima, and S. Kuwabata, Small Struct., 2, 2100018 (2021).
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B EZEZRE LRERHBEHIRZRELZREET CT HEAE (QURT)
RiE S
THBRRFRERRA

Grey-level quantisation units-based reconstruction method (QURT) that

recovers ‘missing wedge’ and reduces the number of projection images
Norio Baba
Res. Inst. Kogakuin Univ.

WMEET T 7 0BT HIERKIE (missing wedge) % [A11H LREGHEOHEEZ HIY & 5
ﬁw&ﬁ%m&(@mﬂywmﬁbtm AFEITMBICER LRE & HEEAQU)Z HVW =3E
ﬁ%ﬁ%&%f%é F 4 DA NVEBICBWCHEZOREIZE LS TV DA, BT & Pk

IZ &> TR FE DH/NEALD QU Th 5, 2 RockifE&miz QU OMEFHE Olh A Il 2 7= 3 ot {22
WIZ M T 7 ¢ OEGHICHESWTCHEYNIC QU ZELE - A B3 udr @G ik itk 5, &
EOMIBERN O T 5 &, HF@%%W?%QU@@ﬁi Eﬁmﬂﬁx%ﬂ\:®NiEﬁﬁ
NOBET —ANHRED, it NCHEAZ T D x E D QU OB T — & I B ik
£5, I ERRSEMIC, KET— 5' L DRREE F/MNZT 5 QU @EE%ji{fé%% L72EZALE
FC DR ER DT 2h R A FE 4 L?ZO VIalb—varEERER (Figl) X missing wedge F"ﬂi@%’i’j(
XWETDH LB R L, £72, QURT X, — AR S 1/4~1/5 IZHIH L THIZ
DUEEHERFT 5 Z k%ﬂﬁoko@%ﬁmﬁ ZHIVEREH %ﬁ#ﬁféoit\ﬁ%&ﬁwm@
VY EDX 0B & K% OB % [BlkE L 7= EDS Wifgtg 213 T\ %, FEDZOMOFERT, K= b
T A N OBHIREE S, T — X REPH > THLHCBB e BBES<ELN TS, ZNETD
FBP <° SIRT CiIWr@& o 7 — U =2 — AU E PRI X D HURRITIA D Btk A~
7 RVIRBLILD A, QURT Tl HARZRE i) A~ RV oA Blit (Fig.l, FFT X&Z —2) | I
Shannon DIEAALEEL L 1T 2> TV D,

BET =X ORBICLDMEEROLIIE, MOBHEZHESCLTLEITZORI D, HHEZH
RERVWEOOWMKERITLZENEETHD, Bl L7z, BERRONTHD QU THEH & 1E
B2 EMBRWVIR E Ao Te, RIS, —EEDO N ZHEFF L2 ECIEMOWEBR 2T > L35 8
BHN O QU izt Bz 52 k 720 HlME <

[ ' > 22 ZE(CS)R° TVR-DART 72 & Tl A 522D sparse 7 U & 7 38 A I 415 53, QURT
TIFET Y » VEOEFIEFRIZT 5720, FBP X° SIRT & [AlkE, (iESbE S U —
AMGEERAET — 2 a L Ea—Z AT HDHATHDH, QURT IL, ETH CT ODARDLT,
XHCT 2L, 2O CT THLHRIHTE 5, BE, £ 9 LIt~ Mg L Tnb

+70° ,2° step gyrT|£64° ,8° step SIRT mlSdSlng

Fig.1 Experimental results. (¢ & b) HAADF STEM images of TiN-Ag nanocomposite particle by courtesy of Dr. K.
Kaneko Kyusyu Univ. (¢) conventional cross-section image with SIRT. (d) result with our QURT, the missing-wedge
range is recovered. (e & f) similar comparison when reducing the number of projection images to one quarter, QURT
considerably suppresses image deterioration, which is confirmed from the comparison between their FFT patterns.

[1] Baba,N.,Kaneko,K.& Baba,M., Sci. Rep. 10, 20146 (2020)
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EEMEET—TOE—LEZRE
1l F/LR Laser-FIB-SEM IZ & A ABE=RTIHEHRE

FIE 3 AC Alex Bright?, | i B¢
Y—EI4 9 —HALAIOT471499 A OHE - FRARHBIESE AMKEC

Large volume analysis of Conductive Adhesive material by Laser-FIB-SEM
K.Murata?¢ A.Bright! and T.Hara?¢
Thermofisher Scientific' NIMS® and Kyushu University©

INFETIFEIERMEEZICERL TX7- FIB 126 MmN LI S 22 WA BIMEET 5, 1A
ZAE Tg DR E OCEE B D /NS UWDHRHEIR DR Y ~—TiX, A 4 2 RS BRI Z 0 |
MEZD b DONERARL 2T, ETMERTA 4 B2 08N FIc T ThbBREShTEoxE
DOHEEZHEFF L CWD Z 20N, £ OBEZ O X ) b EHATREHA IO FiEDN R b, A 4
VIBHEHC X DIRE LR AMZ A2 LT, T E A EDOBAITWIE I TIXATHEZ 72 5,

LD LR HREREREEOM T2 YLELETHHET, BWA A4 U EBREO R NS
SN, TOREHZ X - THHEAlE BRI 230 CIRE EFSE - 0 EEIELZ <, 2F 0 HBEITIE
JRFTREIR OB D AITHIFR S LTV,

ZZTHEAIXZ O LD NI L CREREOMN TIZBW T H D REN DI nE SND 7 =
AR L—W—ZFH L TRERED Z R b2 AT DO TEORERERF I T 5,

AHEHZITEA S0 p m LA EORERBNAFIET 5, ERE FIHMEE (SEM) BlEZH 0 Al OEET —
TERW, KEBIITEEE AT A0 OEEER R EENTEY ., Znb ki1
23 AlLJEE SEM OB AT — TV OEEZHH 5, KiEANTHEEA & 1T R Bl S VT2 11 5 72
. FIB TlX50um L EDERDH D IE
OMTIXRETHD, ZZTIEL—H—
\Z K DREE OWIH oM T2, £7- Al
GEE LR EE O BB ED 2 8
EICH LU=V —INTORHRE, &K R G :
BICEEWENMERBNICEOEIIC B N
L., HELIECERSL > TV D EFHRA - . G M 4

BIHIC L—HP—IZ L DWFEM T, 3 & A e

QY TNE7 v a = T eRA, '

T Rz
éﬁ%%%g)—%ﬁ% 1 G:ﬂi\‘ﬁﬂo Al 7 — 100 g m

7O & S E 300 um O LEIT-
FEEOERNS AlOE fEREE iz K1 7z ML —F—icXoTMLEINT

va 7R enT L —F— 0 E AlEFE T — 7 OWiE

WOz ERbng, FAEoWmE

IR T ESNE T T DRI R oy, 70 Al ERERBOREICERTHEARA Rl
TAERONT, BEHANEZEZ L TRV ENDbND, ILICKEBICEET S E RN EFIF2E
BRLFDBIEIND OO, RE—H5BLTNWDLZ Enbnd,

IO DFERNG | A A 2 BRETTITR W O KA AIWE O NN L, 36 X OBIERIZINEEToh - 727
Tz A ML= —ZHNDZ LT, TNETHRETHSTEMEIOM T L AR L 2o Tz, THUE
SEM (2 X D Wi fEht o 2 ik S5 b 0 Th 5, BT &2 AR E XL —F—Da
T N EED, A=V EEET AoV ThEgR L. SR eEEBIZRORE R DB E O
HWEENE Yy NU—271ZonWTHHET 5,
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High spatiotemporal measurement and information analysis of cellular

dynamics using lattice light-sheet microscopy
Y. Mimori-Kiyosue
RIKEN Center for Biosystems Dynamics Research

Q%ﬂimﬁwf\%D®ii®§%%&%iéTﬁM&ﬁiM%Kﬂkﬁ%&f%@ﬁﬁ%\
A A=V 7 (RE) BRI P L— RAET7NIBHE L, BE SRS REEL R TZ2ETrT —
% DEG WI%T%% EMBZ, MER S OREREMENT IV T, mw&mm7474% DX
VT EREHELIZLOO, ZIRCEMTH 2 EEBET HAMERE & DX HTHOR & ZEMRTO
+oERESEL & i.%ﬁf%oﬁo

ZOMEZFTBT D 7= OITH T IR ST 76— NBAMBE (lattice light-sheet microscope:
LmM)i N/twf A&m%mmbfimbtrﬁmmuth%ty~b%%wtﬁﬁx
X ¥ I . 1 BPLINIZ 100~200 ¥eoWr @& &2 BuS L CEfits 3D R Y o — A 35 2 LN T
x5 (Scwnce 346, 6208,2014) , LLSM (. Eric Betzig &1 (HHMI Janeria Research Campus, 2014 Nobel
Prize in Chemistry) & 25Bi%8 U A FEE DSFFEBRIE IS S L T 2014 4RI THRER ST HIF T
BUEITHANERORMEZZ T CTHFERICHMEEL GEA L T\ 5,

Ny —aE, FFRBICEIVARISND ., B —L8NEDN S TITHIOIE 2% > Tsikd 2
ZEMTELIEFTE—L0—FT, ZNERSTHIETHRDOT A M — FBEBEEL D &N
U NEERTAIENTEXS, L LRy BAE—ATHLO Ry LY —ADEFIZY A
Fo—7Y v ZPHREFICRESED, T4 74 A=V 7128 NWT, 4 Fo— 71300k ez
F, FMEABENESES B, HEELEML CEE 25 ST, £72. 1 AD b — A TLHDPH
ZRHLE D &2 LRINTKRIN 05720, g EO BRI RETCH-T-, £2T, Xy
T —AEETRICE L T LT L L TR b2 K > 7205 LLSM Th 5, FIFFIC, KXy L
E— L ERERERE CRN T &, VA Fa—T7 28 biET 2 N TE S, ZOREICL Y HREH
FE L AR BEME A KR &%L HET A F— MEFNWD Z & THIC z S oze ﬁ“%%%ﬁibf
X, ¥, z WO H AN b T BN E WS IRRE A R L= 2 & T, o TRV E W22 S iRRE T
3D?474%~Vyaﬂﬁ EL7poT,

LLSM % % Z & C, #uNEit/ Ma, A 213 U &3 2 MiiEEEiE 0524 3D BHk
WZRRP U723, KeR%1 3D 7 — & OfFTIR. ANDOPIWrOFAEEN ML ERGER D FIETITXIS TE 2R
o2 Z BT — 2T B 2 BT 2 MBENA U, T E CIOBFEM RIS T — 2 fiftr 4
B H AN &2 B U CHUNEBNRE Z 70T L, Fri e EmREDOR RIC o7 T A7 & L CTE 7ah3, fifbT okt
GTLITHHE LT T ) RARBET DO TIIZOEIERAFMEEOFRZEL, AL
—IZTA THRIIERT 5 Z ERHEETH > 72,

Z ZCEHUE, ALEN 215 U CllaE OB R A2 i3 2 FIEORBE 2 ED T\ 5, 3 %ot

T — % (3 IR I £ 72125351 2D) D72 OFREE Y — v v MEZBEICBER S iRk
SILTWDHN, G4 RITETH DR 3D B2 5 Y — VT ETEFEL TW o ToTod, il
BTN RADRRKEIT I LER b oST-, ZOT /NI Y X AEFWT, MO SR 7ok o 1
ORI BT U722, ZAUEFFRHC, LLSM B2 EHEE 72 3D A2 EE LT D Z & &R
LTuWa,

AFEFETIX, LLSM OFEAF & MG O & & B, HiT-72 T — X T TEOBF OBV FLA IS
I/\—(%ﬂ/*n)[ L/fx_l/\o
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BHKICEDIVRXBRNES ST 1 DBRR
&% 1B Wolfgang Voegeli®, T 1§D
RIAKXERBSH L2 —, RIEKXSTHE, RRFZXEE €, ARKDATLIFEHRRD

Development of millisecond X-ray tomography using synchrotron radiation
W. Yashiro®-B, W. Voegeli®, and H. Kudo®
ASRIS, Tohoku Univ., BIMRAM, Tohoku Univ., Faculty of Education, Tokyo Gakugei Univ.,
PFaculty of Engineering, Information and Systems, Univ. Tsukuba

AT IR DN I T & 7e gk
HOEHRBRNFIET D EEZEZLND,
X 1 1%, ATk U CRE A 23BN
W2 R GTHIZ IERR I TR T 5 T
EOEFZE M D fREE A2 ISR LT b

S5

& SER - E AR DERHAR
& FH- B a - RERRGEEREA
REEMES HEHRF

106
1
103
1

103
1
100
1

BT

DThHDH, Fexld, ZNETREAHTH E o FESST4
Stz ms A—F—WEHSMHEE. 10 um 4 B | @ ) SOTGERR) | TabElTT

— X —DZEMSRRED 4D (DB § 21 %8: s D
XM CT #EH L TX[14], AL § | & ( e
ISRRZIGT DY | IR, e %y | o i &—ﬂ
WG RERGE, W - RO T T e

g, x4 (BRp L) NEoBi%
DBEIER T2 & DR 720 ZE 0> 6 | BERENE:
ATV MEIOB%, B S A
FIAT 47 AR EDISHMFIEICED

- ]
~o | s
[ SE~LorEHR
J3574

I I I !
100 10 100 109
B 53 AR [s]

EMDEHBEEIC
L T-Z2 5 e
Bl 3 AR e

106
I
10
1

KNS BT e T 4 7 O E B
LTW53,

XM DT — 2 A = X
(Mg 7). REBSG gk 72
CHhREMET S - Lok ZERASREE 5
pum~#% 10 pm, FFEDAERE 1 ms~10ms F2E D ADX AR CT RFEHTE TV D, K2IZH A v I2D
SIIRMEELETED ADXHRE CT OB ZRT[3], £/=. ¥ 3 IZIFBIOHE LT, Bt~ rFe—2afk
(2 & BREHALEZ: L 1 ms X CT Ol %7797 [4],

[oma] [goms] Till

[160ms |
0.5 mm 0.5 mm 0.5 mm
240 ms
L g

1 BUBFN 2 = Roe I FEMk R CRLEE 9 5 3L
DGR Sy MEREFRS K ONZERI 3 MR RE DR X, BIERAT R D
JE SUTZE o R OREAR 1000 5 ERE L T D,

ET

X3 e~V TF B — A NER T
BFONTZERSOum & T AT
A Y —0 CT FiERkfE (R
] : 1ms) [4],

0.5 mm 0.5 mm 0.5 mm

X2 %A% 3 LO5]REERED 4D Xt CT (REfE 4y
fARE 10 ms, ZEf 50 MFRE 4.5 pm) [3],

[1] W. Yashiro et al, Appl. Phys. Express 10 (2017) 052501.

[2] W. Yashiro et al., Appl. Phys. Express 11 (2018) 122501.

[3] R. Mashita, W. Yashiro et al., J. Synchrotron Rad. 28 (2021) 322.
[4] W. Voegeli, W. Yashiro, et al., Optica 7 (2020) 514.
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BRFEXIEEE STEM O E FET S T4 —~DIGHA
Mk &4 FE OBEAA RS B U kEA
AKEBH A, AKBET P

Development of rapid STEM assisted by machine learning
and its application for tomography
H. Saito*, S. Ihara®, S. Hata® and M. Murayama*
Alnst. for Mater. Chem. Eng., Kyushu Univ., ®Dept. of Adv. Mater. Sci. Eng., Kyushu Univ.

RIREDPEEET DA T ) A — L TRILT D Z L2 HEO L Lol FEBMsEilc L 5 4%
Z v REIETITL, BRSO E SNDBRENTE LA LDIZHEWZ ENEFE LV, A
HOBREZEOMREBETHILERD Y, ERLY LRABEURNEL RoTLE D, EEEIR
BTSSR (STEM)ITR B L v X R O GULEIC K D 22 RED S L Z BT E 5720, JEWiR
BroBERICm <, — 07 IREHE O Tli T LV R 0% E - IRMEEE(TEM) AR TH D |
ms/frame % 2205 L7 E D A T OB b E - T, #8189 TEM BZ0GHITETET AN > T
EMIREEIND, L LN LARMIETIE, &2 CEE OE CTAHFIZ STEM O & bz W Tigt
L7, TORER, W H 25 0RBAREZENT 52 L THREREIAToND Z &, FITh
T T T 4 —DEEGIIIEEICH LR T T a—F ThH Z LU L0 THRET 5,

HWEEDHE TS 5 STEM Th 523, BUEIRET 2248 b 10 fps FREIZET 2, AERICHWZE T
PAM S (Thermo Fisher Scientific #1:54 Titan Cubed G2)? STEM £ — R, A IHE 135 &% 100 ns/pixel
E{EH A X 512X 512 pixels TIEH 30 ms/frame, 14 fps DIRBIEE IZETDH, LLARBL, ZDLE
FREEFE CHUS S - BRI, R 7 ) A X EFERIE B EARNE ENDH 2D Fig. la), /A X
TANE— L BEHMENMETH D, BHITEEREEL AN XY U 7L —2 3 U CHIIERRET
HD,HEICONTIZ, WD LRI A b ) A XRZEDOMFFEDA 537/ A X Tid7e <. BM3D[K.
Dabov et al., IEEE Trans. Image. Process. 16, 2080 (2007).JI2fX3 S D LHM R /) A4 X7 4 VX — Tk
KIS TER, EEOHROLHT | RBEFITHIEGFT D /A XA Th DL, HEEIZLY
HHD ) A X7 4V E =% ERT 5 2 &1 LT, i 7E o S
7 —x% 7 7 F ¥ & L T U-Net[O. Ronneberger et al., In
MICCALI, 234, Springer (2015).]2 £ L | & 175 ¥ 2> B 457
mHEREBR (R A )& EDORERBAR ) A ) DT % Hififi
T2 L L, mlEAG L EERM OV AL B
BE LB e FAT L AR SN A X T g v H— %
FIZHO T2 W 72 2 18 2 b B S 7z md E A& I
WHLZEZ A, KiE/ /) A XK & RS C & 7=(Fig. 1b),
J A RN % BM3D(Fig. o) & fifig L7z & 2 A U-Net /
A X7 4V BE —DJ7 HEG T ORI TR R E R FF LT E F
(R fRIE R LV L EE T/ A X EJE_TE TV D
ZENbND, EFO UNet /A A7 4NV X —DIHEL
T, STEM MEZV T 7 4 —O @bz ik rz, RFFEIZHW
728 - AR O FEHEURRE E o EIRGK 28 °/s) CTrik} 2 At
L7277 b M E AR 2 e IS L. &1 140 COHERHE B X [H]
T HOEBEZREG L7, £ETOEBERGTLDIZE L
TZHEIE 5 B CTH o 72, Fig. le (ICA—AT T A T O&AL
D 3 WITCFERE 2 ~T, MBI, R85 S5 K E
HIZED STEM bE7 T 7 4 —(BASHR : %10 /)& ok Fig. la. —AX7 A P D
W Bl L7ZE STEM hE2 T 7 4 —DFEE, /A4 X EALOEEEER. b. U-Net 7 «
T 4V H—DHEIR L EMNELOERIC W T LA 5, = L F—i &, c. BM3D 1. d.
DA, EROEE STEM M &7 T 7 4 —OFEMMICHOWTIL, 50 BFEFE 4. e. U-Net 38 E
FE D O SL[Y. Zhao et al., Sci. Rep. (2021), inpress] % 2 i X STEM +EZ7 77 4 —. f K&
=, STEM &5 7 ¢—.

500 NM e—
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Rapid Electron Tomography in High-Voltage Electron Microscope
J. Yamasaki*® and T. Ishii€
ARC-UHVEM, Osaka Univ., BIMaSS, Nagoya Univ., School of Eng. Osaka Univ.

OB M EE D A 7 ORIV, SR U —X &2 D3 10 Baik CHGT 2 miE
BFHRINES T T 4 —~DOEYHBNIEE Y 205 H[1,2], FxlxI 7 a4 R oBEEL
DZOL =R TTB 2SI, MEEE FBEMEEZAW-mE NS T 7 4 —~ OB MA AT -
TW5, TOWRTHLMNE R TEHSO—2IT, T=F4 A — X —OEHEEENIE S kR L
F—IRENC X > COMRENME T2 TH Y . AFFETILZ OUEITIY AT,

FERIITRIRKR T W - A B MEE JEOL: JEM-1000EES) ZfiH L. EFE 100
nm BLFDOR Y ZF L U ERAE R - 72 3B 0 £70° @k EEME & 14 7 TS L=, B 1-E s R
F# CMOS 71 A 7 (Gatan: K2-1S)Z iV T 1600 fps (625 u s/frame) THrEE L7272, 7 L— A%
1£22,400 ¥r & 7o oz, ZHUHATE ZRCHEMEETEICH WS LR &SI RIS D720, 025 &
OAEFRFICHY T 5 40 7 L —A T & ORI T THEME L OBEBICAR L, 025 AT v 7D
560 Kt DERF S U — RITHRAL LIE L CHMERRZ1TH) 2 & & Lz,

Fig L IZRTOIE, 540 7 L—A THOF NS L7 L—ATHY | iEHG L I1E00
TBMPMREL TS, Zhuda=F A —¥—% @ CHEF T2 2 L2k kAL 2 — S
100nm LA FELE O HRIE CHEMITIIZIEE) L TV A 720 TH Y . BIEEERIFN O 625 us & R%ENEN
L0 EVEPITORBNETC TND LEZLND, 1D OIFET 7B I = R &R iR hE
\CHEE T T L TRIND 720, EFZREIRO A2 BN U THEMER AT O 2 &I AT,

— IR ORESUE 2 BB LT 2 FE L LT B OB RMERFINHNOID Z EBRZ VD03,
FRFREE IS D A RO T DI ED R LA NTEERE L e o 7o, £ D72 DK S/N LhE {5 T
22 U CE LR 2 Bl T& D4R AH7-ICE R L, Figl TICEME CORT L I ICES & X
L 22— E 72 B AS ATRE & 72 o 72, 560 BLOBRHEIERIZ I W T, IERIT 728 b 372 40 7 L—
LAETHAELZGA L FRROHRICESEMEEE FIoA 528 R L CTHEE LG EICON T, =K
TCERE RS B2 bele U7z, FERRITE OB E 7 1 7 7 A L7 BB R O R g & F ) L 7R R
LG A 2 RN U 72358 O Z IR TEE R 0 REEIC B & 23R sk BN R D o, BINEIS & FRE RSy
FREED NI NGO N7, BHEMIZIZISNEEE D ML — A7 &5 E L GERIEIS 20
HZEDBENTHLEZZLND, 2O, L XIZXDHEBAERICEIT AR &, EHR U —
ADT TA A MY AT EIZOWT HEGmT D,

References
[1] V. Migunov, et al., Sci. Rep. 5 (2015) 14516.
[2] S. Koneti, et al., Mater. Charact. 151 (2019) 480.

ig 1. Some frames in the tilt series of 22,40
Image sharpness values are displayed.

W
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AERE : BICHARRAEEBVTEHT S
BEAHRE - RTEOBAICEHT S/ERE
B fEEA A
TUTVYTRE, RRKERSHRR S, BE NPO EARSEGHAZE°

Investigation Research for the Japanese Scientist and Engineer based Overseas
N. Morone **°

‘MR C Toxicology Unit, University of Cambridge, BKyoto University Institute of Advanced Study,
CIntegrated Imaging Research Support (IIRS)

SRRV
BT B AR S NS ER 2 —FE R ERE

BFZEERBE D7 — UL AR L TV, EU-UK @ H88F255 85Tk, EMBO <° MRC (UKRDZ H.0»
LUTMFFEAZ I & S RN TR D HEME BB DML R S, I e im O WF 28 R i 22 A (L TE D IO B/ Fb
L —= 7l T AR GRS T RN S VBA D TS, 2D X7 5% < Bk L E B 55 4 O i i
DT, AAPHRAZY =R 32 (R OB I &) 72DI2iE, A AREANFFEHLS O @ OFFEK
HEDHEFRFLOFE T, 7 — VU KICHIE TED H AR AW EE N E N CTIEH CTED IRV AT 2EHEZ
HZENWRETH D, ARFHAEFZE(— M FIE N Hr B iR B0 50 &2 - S A A 2T B sl 3912 BR L €
FEA BEFZE SR GRE R E IR E FNEENE ) TIE. B ARBIMERE 7= A AT o B Lag L <, st
(ZHFZEHL S 2 B OB 2 B AR NAFZEE - Bl g o@ha 1B 2 54 X7 r— e FEhiL 7, 1
B H A ANAFZEE IR T, JSEATBOE A JSPS-London JBUK ZRH L7, AT ICEER % 2 5200
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Collaborative needs and human resource development with informatics
researchers in biomedical large-scale 3D data analysis
Keisuke Ohta
Kurume Univ. Sch. Med.

BB ITAE M L E7FEEEE E L TH B A KRE AL, MEE AR BNDHEN
ERLTND, BMBESTHICBN LT VX LR H A T OFEEREICES T, 2InbBonbd
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CTWab L, BIEL, ERRT—HOPWICEHEE L TWIDONRERETHD, TI T, hoE o4t
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LC&7, MEEOHEKEEY VARV T AW THOMELBIE L, ZMEICT 77— 2BV L
T2 Ah TOREELTYH, ZLOWREN NS OB ZIR L L TWND Z ERHALE 72
STC&XT, 7272, 207 7 — MIge %WW%ODT'?/F%EH%ﬁ LIS, £ T,
AEl, 2B DOFEREZZT T, IHFRROMNENS EDO X I OFREE 2 D D) 2 EERITENT B
TEICHEOTWDL T2 LIEREILAE L, ABFHERE VOB %ﬁ%ﬁo;kfx%®*~x&ﬁ£
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D54 ABFHEMEZAL: In Situ SIZEOEWE. EE~ADILH
SIE AA FI OMEA S BEFS mE H2B HWU —5h °P, kE ED,
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Applications of in situ cryo electron microscopy in biology and medicine
T. Imasaki?®, S. Kikkawa?*, and R. Nitta®
AKobe University Graduate school of Medicine, ®Osaka University Institute for Protein Research,
COsaka university Research Center for Ultra-High-Voltage Electron Microscopy, ® Thermo
Fisher Scientific

7 T A FE BB TS T 7 0 —ikIE, MR, MR 2 L CEBAED X S A KRB OIS
AP SRIFITEVIRIE CBIE TR D IEF IR 2 FIEO—D2TH 5, ITH., Htas O R L
MrFEOm EICXD, BFHEAERT H2EOEEHIRE L T, MuNEST 72 F 2, UAR Y — A5/
JEPN D551 ORELE DS FR B R 2 J3 fREE CREMT N RIRE & 72> C& 7o, L LEBRICEWT — X Z2iRjA
DDl MO XD REEHIE OMREE TR T HITIFERTH Y | Bl LI WiEE Bl A
v R TRDOTHTOIRIEFICHEE L . £-3BHT X - TUXE A EIR LRV ETEW Rk~ 73
MEEMFET D, 2D X 512 InSitu BEIZB W CREFASCHE G T ORE, S HIZFH 7o
JEH% 8T M2 L) DITIEFICHENREVEETH LN, BEWVWT—X 257D oo
RRERFR DS LE T D, ARE T, A2 DBGOHEL T, 25 OREIC OV THIFEEERTE DR
B 7 T A ANEAFEBEIEE (cryo-CLEM) <X° FIB-SEM DB AR E 2@ L THA N ED X 5%t
ML LD ELTWEDIZTONTHNT D,


Akira Sawaguchi
S11-1


S11-2
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Introduction of grid micropatterning method by PRIMO to support cryo-TEM
observation.
T. Seguchi*
APrimetech Co.Ltd.

PRIMO {E1H(A Alveole tEDFH /X ¥ — =2 7% & | PRIMO/PRIMO2 (#544) (2L V. ¥— PEG
O— MEREHADEKEMEREOBH L~ A 7 10 A— LA —F— DB X — \ZhE - 72 UV LR
HOMAEDLRHIZEY | BRI OB - BikMEZ~A 78 XA — ML LD F — fRITHE K
EEDHZ LT, LA SO - FEREEEEZ R — U RICHIETE 2B TETH 5,

AFFTIL, 2D PRIMO EZIGH L, PEG =2— b &2 L7= TEM 7'V v KO =T v PHE43IZ PEG
L. 7V v RNESD PEG B2, £33 — 2 RICRET L2 LT, 7Y v FEIC TEM #
BRI E LWDWLE, HFE LWIR TN AT 25 2 L 2 ET 2 HIFIC O W TR T 5,

AFER TIE, $HOIZ PRIMO ik & 2EEOW R 2 Ft TEBRICTEM 7 U » R ANZ —=2 7 %
T HIERIZOWTHEIT L, %I TEM 7V v RIZEEICEE Sz fiigicx L T2 74 4 TEM
B % 2 L= EZENZ SV TR T 5,
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Trends in structural classification in cryo-EM single particle analysis
N. Mamizu® and T. Yasunaga®
AGrad. Sch. Comp. Sci., Kyushu Inst. Tech., BSYSTEM IN FRONTIRER INC.

7 T A A BRLFFENTIE 2010 FRPIEEDO N— K, V7 "Nl F DT VA 7 AN— %R TH TIEZ
XY EREERATIC B W CEERMELY O D X0 o 7z, REIOR S L2 T IT, KFREN S
BUHERET 52 Z LIC LD T 2REE L TRIZE 21T 5 AT X Bk mMbT & i LT L v A RAEIZ
TWEEEZSEONDFEEZR LTS, ERRED X VX7 I3 729, BE S NIHBET
Bex 7o b 9 B0, —RE BRI AT OHHE 7 o0 —I2B W T, 2D 2 fE D L ichy
YEL, EBNC ZROTEERZ1T ) 2 & THoffiEZ 1M E S TW5 . ZOFETIIEES LIV o
DT T ANDENIETEIRIND Z LI DN, 77 AMOEGN IR Z A F 7 A0nkb
NoHENSMEEEZ TN,

L LiES, BEOHRTE LWERFE O 2V T, #Eoln 22tz & b 2 5540
WEINTE TS, EEFEHIIABDS ETRRIZESHWTT A U LTE T — X ORHEZ,
HEN T2 2 & ANARESSAS, £ DRES) %2 W THEE 2L o it A 7 B 28 [ A 5L 5 D T
H5.

AFEFRTIL 2020 FlIHEINTA— by a—F —_R—ADT L RV —x o R FHERFET
% cryoDRGN &, ZFODE4EIZ cryoSPARC D7 —TF L VRSN, Mk L ZOERSED
HIT L 0 MRS E O FRERR 21T 9 3DFlex [ OW TN T 5. F 7= SUiF5es CoEEFE % Hun
T REE S TEDORINZ DN THIENT 5.
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Advanced Electron Tomography Sample Preparation
by Cryo-DualBeam Technology

A. Rigort*B and J. Kuba®
A Department Molecular Structural Biology, Max Planck Institute of Biochemistry, Martinsried,
8), ),
Germany, BThermo Fisher Scientific s.r.o., Brno, Czech Republic

Cryo-electron tomography allows imaging of the molecular machinery of a cell at close-to-native
conditions and high resolution. To render cells accessible for tomographic imaging in the TEM,
electron-transparent regions, so-called cryo-lamellae, must be prepared using a cryo-focused ion
beam scanning electron microscope (cryo-FIB/SEM). Cryo-lamellae can be directly (‘in situ’)
prepared from cells which are grown and vitrified on EM grids [1] or from bulk high-pressure frozen
(HPF) samples, such as small organisms or tissue biopsies. The latter requires the use of cryo-lift-out
technology to extract a small sample volume and transferring it to a receiver-grid for lamella
preparation. Additional imaging modalities such as cryo-fluorescence microscopy and cryo-SEM
imaging are highly useful when it comes to localizing the target sites for lamellae preparation [2].
Here, we introduce the current state of developments that enable the production of cryo-lamellae from
vitrified cellular specimens. Advances include a Pt-GIS deposition-free cryo-lift-out method, slice
and view imaging of vitrified samples (Figure 1), and the development of a new built-in fluorescence
module, which allows correlation between signals from light and electron microscopy in the same
Cryo-FIB system. In this talk we will highlight our latest progress in cryo-tomography sample
preparation enabling the investigation of cells and tissues at molecular resolution.

A Cryo-Lift-Ou%

Flgure 1: V.Cryo Llft Out from a HPF frozen mouse braln sample (A) schematic (B) ‘cut- free bulk cryo 1amella (white
arrowhead) (C) GIS deposition-free cryo-lift-out from HPF planchette with cooled micromanipulator needle (D) bulk
cryo-lamella attached to receiver grid. The neuronal tissue can be visualized by cryo-slice and view SEM imaging.

[1] Rigort, A., et al., Focused ion beam micromachining of eukaryotic cells for cryo-electron
tomography. PNAS, 2012. 109 (12): p. 4449-4454

[2] Kuba, J., et al., Advanced cryo-tomography workflow developments - correlative microscopy,
milling automation and cryo-lift-out. J Microsc, 2021. 281(2): p. 112-124.
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MEBEZIELZTDEHREDHDO CMOS HATDEAL FY 7 MEELE
R BRERA LB XA B EzA KR ORE
ARIEXRZTH, EEEXEBEFHR)
Introduction of a CMOS Camera and Drift Correction Process for In-situ
Observation of Magnetic Domain Structure Change
Z. Akase?, T. Sato®, H. Magara®, A. Yasuhara®
AIMRAM, Tohoku Univ., BJEOL Ltd.

R —V Rt L v X, BEREIINGEREI RV E, BLXOE—AIRY E LR Z AR D
DI LT, BB OB T COMRBER L2 ZORBIERT LR TE 5[],
CZOFETIEr— VU YVBMERE (7 VRNVE) ITRERT 74— AFRMHIZB VT,
HEHTHIIN T 28655 & ©— AR Y R LB ORES 2 R S8, ZOROBIS OME L 28
DOBENNR R/ D LI ICHE L TEEOHFEEZIT I, TNETHREIIIETAIAT %
RAnTWieizd, BERBEOEEMITICRAD D o7, £Z TEHEE MOS I AT

(OneViewIS) #EATHZ LT, KFEOHEFELXHFHETHDH, AHEKRTIL, VA T7E
ANIZHEL D, 3 TIZ OneView 7 A 7 DMEH S 4172 B 7 BAMEE (JEM-ARM200F) 2 FV T, X9
U v At L RO R 2 R L2 BIRIRSEEIINC K % MnZn 7 = 74 MREIORLEE
BEh% 2048 X2048 pixel, 100 fps THRE L7z, BLO, A THA% L AHIREAH
Bk o X MNElRZFIA LZZ R 7 MHERZ UV v 2m@A L7726 & I[HY AT A (JEM-
3000F) CET AN AZIZTHRE LEBIEA~LEELFY 7 MIERZ V7 N &#H L7fil %243
35, AHFRIIFIFE BARAFSE (A) 21H04608 DBk %% 1T 7= DT,
[1] Z. Akase and D. Shindo, In situ Lorentz microscopy in an alternating magnetic
field, Journal of Electron Microscopy 59 (2010) 207-213.

PI-02

Gabor Wavelet ZFUL\-EBFIEMKRE R L OREPFHMHZIEY 7 FORR
HIEH ', Kim =82 Kix HIH 2
TH#BRERFE RBEFER, IERXF LRESBIRM?
Development of a software to support contour line extraction of specific objects
from electron microscope images with Gabor Wavelet
Gen Maeda!, Misuzu Baba? and Norio Babal?
1Grad. School, Kogakuin Univ., *Res. Inst., Kogakuin Univ.

B BMEEE S b O AEREIHRAE X, BTN I T B AEME S OB S 2 ME T D FiE
ELTRIICEVMIAMGRITONTELET—~<Thbd, ZOT7—<ICEALT, BAIXIINE TIZ,
B & W2 BT B EEE R E DX EIRORERIZIG Uz BB BB 5 E O[], K Z DfE
REFA U B BmEisR R R I NI 21T 5 FIERIOFREEIT-> TE T,

AFIETIX, Gabor Wavelet (2 X B 5T O FELZISA L, FRZAYBEY A BB O/
B OISR O 22 8 21T 9, FBHEUIHEEE L7z Wavelet B DB & A X/8F A —% %3
NCEZ 5 Z L TIRIEEMLRERBHEZITA 22 L83, ETVERBRICH TSV Iab—vah
L HHERIN TS, HMEOUIHBIDALEIZ X > TITERA BB CEREENHE L TORVVINEE D
BNEDB, T LEBAETH, AFECL o TBRARZ—VOER L LTRSS D LWALE THEl
MEBTDZ LRG3 0oTWND, BUEIL, AFEOSHEEEZ AN O OHMEEEL RO 24 DHE.
W B U7eRT A —F OEGEE Z RANITRK D 2 FEDKRFN ZIT> TV ERFTH 5,

BT OAIEY 7 MI, BELZITOULTWSFIB Y I T e va =y /7 V— ES T
74 =BT HERBEFEOHMEERBICORM TS EEXL TV,

[1] Gen Maeda et al., Microscopy Vol.64 No.S1, p.i142. (2015).
[2] Gen Maeda et al., Microscopy and Microanalysis Vol.23 No.S1, pp.138-139. (2017).
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2EX&ERL VX TEM ZALVf= NBD IZ & 3 SiGe EfEREE@E DT
INE ERARA B #E— A KB ENE IR OEWHE B ENE Wk FZA
IR KEHEBESTEF—A, WEXREI )R ILEEHEL 2 —8
Feasibility Study to Evaluate Lattice-Spacing of SiGe by NBD using two-
condenser-lens TEM
T. Oguni®, Y. Sano?, Y. Oshima®, K. O. Hara®, K. Arimoto®, J. Yamanaka*

ACenter for Inst. Analysis, University of Yamanashi,
BCenter for Cry. Sci. & Tech., University of Yamanashi

WUNER O EFBRIEIC, ZBRERV VX% 27 FE-TEM %Z{EH L7=7/ ¥ —AE 7R
(NBD)RE B &, Bix B EN 2SN TS, Ziid,. AREFOIEAZ /NS HELRRN
O RE 2 10 nm BN E T2 Z ENAEET, NBD TH Y 2086 ¥y — 7R EHESA 25D
TENTEDRREDLEELXOND, —FH T, ZBRERLV IV AO—H)72 TEM TREROBIEZ T 5 L
BT 4 A7 IXABRITIAEN D, 2078, HERAEICFRIAIND Z LiddiedroT-, Falx,
MERETT 4 27 OBBRT —Z DO HFIMIEZ AR BEL S OTF —F THIETDHZ LT,
—EFEE TO SiGe OHEHMMBHIENFIREE B X, INERIETHZ L EHEERNE LT,

RIGFBHI, 73 TR B ¥ X 2 —15 T SiGe iRdb =A% Si(00)ER LICE S ®bn L L,
BIRE ML, B ER L X% FE-TEM(FEIL, Tecnai Osiris) % JEEE 200 kV T L7z,
TEM BATAEF& T SiGe J& & Si B EZ B S ITHIBITE 2BE RO L L, &S NBD 24572,
AIEDOFRE TIX, HBRICIEN > BT 4 A7 LT, BED _fELEZITV., BIFT 4 22
DOHFDEEZFHERD . Si R TOADEBBOZENKZRKT 003 A TholmZ tZHRE L, &
EIDOFREFTIL, REPEREREZ Si RO T —# & L. SiGe DT —# Z#H1E L. SiGe DB D
M Z21T o 72,

OBF STEM %Ik 3 €A 54 FRFEEDE F—XEHEHE
KiT #hA B EAA HH EC OF #H-0 #FR HE—AC, £E£H EHEKAC
BERKEAISTEEZNTE, J74 05SSR E2—C BXREFHRAESHD

Low dose observation of zeolites at atomic-resolution using OBF STEM
K. Ooe?, T. Seki*B, K. Yoshida®, Y. Kohno€, Y. Ikuhara®B, and N. Shibata*
AThe University of Tokyo, BJST PRESTO, “Japan Fine Ceramics Center, >JEOL Ltd.

AT A MINEICHAIE L ESI L) L2 BT 52 HMMECTH 0 | o1 A 23H#
HF « HRAREZREITHAENTWS, B4 T A FOMEME L Z DRI R T =X b2 ARG HF
TAEDITIE, T/ MALEERT 2 EREEL R T A — NV CEHEBETAZ ENEELRS, L
"L, B T4 MIBSICEFRBIBEELZZT 2B E LTHLNTEY, /ERFETIIRFS
REEBZED Z LN TE TV o Tz, BEEED Y VRY T AT, miESER STEM BHER[1]%
FIA U728 LWERETH 5 &iEATRE (OBF) STEM HEDBIRICOWTHE L7, OBF ¥EiX, 4
FIRIRHER D OB DN BB OBITK LT, BAAEDEEHOL L TRLER /A AkEED D &
IEAMTT R SNTEHERE 7 ANV ZE2EALELAEDLEDZ L TREBAIFIETH B2
OBF JEII KR TR BIEE L L THA SN TE2RIRALE (ABF) STEM ik & ik LT 70 {552
EOREZBELTRBY, EMERFELRBICTIA TA AUV THARETH D Z NG, K F—
ABBEFEL L THERITH S,

Z 2 CAMFETIX, OBF IR HT 5 Z & TR TIIREE L SN TE 7284 T A N OJRTFoofEkE
BEEBEEZRLT, AFEBIOBEEROFEMICE L T, BRICTHET S,

[1] N. Shibata et al., J. Electron Microsc. 59, 473 (2010). [2] K. Ooe et al., Ultramicrosc. 220, 113133 (2021).
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REEEFHEMBENICE T SBREBREEMITHIHAE Y MRITOBRS
K XA AH BA
RRIEKREA
Development of optical tweezers technique for both visualization and
manipulation in an atmospheric scanning electron microscope
S. Niki* and T. Ishida*
ATokyo Institute of Technology.

INETEAIIETEMSEEZ AW CANE 2RSS T L2 EEL, ETHREAEKL <
A 7 v i % R E ¥ 7= Micro Electro Mechanical Systems (MEMS)#E &t /L% BA% L T & 72[1],
L2 L., MERBEE T kV OBFHTIIEIELICL Y, AT TOBEHH N =R THICE FRBIRIK
W (um A —F =) DHRIHIBRENTLE S, £D1H, BELEZWVRBOBENRETH Y, A
25 DB 2 B IRE RIS £ CERITICHE T 2 EINBSBEThoTe, £2 T, Fx 3Bl
D= DEFFAMEE L REHRED DD Yy FEHA L, L2L, Xty MIBEFH
WENDORINETFHRHRLE FT5, 22 THhREVEY NORFERICTF 3 v _—EHBIAL, L—
PEBROICBIT VAT AEHEE L, ZORBE, T:L‘—T/f‘—lilj 25%DF 3 //\—%Jﬂb\f
L—F ORI & SEM D2 ¥ ¥ VEEQS H) 24 [Ohe ® —
bE¥5Z LT, V—TFEARID SEM B D 64%(FfE
EEATHZ LIRS LE (K1), S6ICFE—%
HZBWT By ML PER 10pm O~A 7
1 — XD =R ITEIZ bR LTz,

50 um

K1 FayX—0OFEILD SEMBROLLE
(@)@EFHD SEM#B (b)F 3 v/3—722L (c)F a2 v/3—Hb

1. T. Ishida, Electron. Commun. Jpn, 102, 55-60 (2019)

PI-06

B X #8 MCD BRI AAREM R EHEIL D HDILARBERDRAIT
ING EE A, SR BEAS it B AC
ABEEAHNEHRRE LS — PEAEFERKE, CRIEXE
EEBSES / R—> 3> - AI—FRAREVZ—
Development of 3D observation method for fractured surface of permanent
magnet using soft X-ray MCD microscopy
Y. Kotani* , M. Suzuki*-® and T. Nakamura€
AJASRI, BKwansei Gakuin Univ., © SRIS. Tohoku Uniy.

B X #R MCD BfASE[1 1T X BE— L2 T LR ALY — T L — MI Lo TENXL, BRHA_A
PEEFIA U TR OBREEE T ) A 75—V CHEBCE 2 EEROA ATV JEETH D, £
oo A X BT RN =BG 2 EET D 2 & TARY MUERE M S SR 22 B Rl
ExEMTE D, REVER»O X RBRNELZ AT 5 2B FINEET BEEENOLAT U R
YUTINTHDOBEBIICRIAESNTE 2, L L, BRERECEERMT SA 2D X 5 72—
ORI TITEA TE 2V, £, RBREOWNe MMM POLEFRBICB T 5T v V%)
%%E?fﬂj L. X#BEIX = b T 2 MEOE BRI 28517 Tz, BBREORREZ FHm5
LI OEBBTOMBEE R TE 5 LIS D, £ ZTAMIATIE, 48RO T7 + F¥A
F— FEXBE RS E LTHRATA A AV U 7EERR Lz, AETFOKEAEZEENICE
HDZ L TREEREDT 7R ADER L ROMHERDOT 7y POMBEHOAEE X MRIINTR
LRI 2 Z L 2R AT, TORBFHANC Lo T, BEaREMIR & BEX AR Dt 23 BRI
Y KABEMEI OB BREOMEICFES TE L0 LH/HTE 5,

AWFFE TR L7 BAERAE E I, GRS TR IR BT 2B LR OB CHRFE L 726 DT
HY ., EBRIS X UOMEHTIE ISPS BHFE JP20K12492 DBk % 5% T TIThiTz,

[17Y. Kotani ef al., J. Synchrotron Radiation, 25 (2018) 1444-1449.
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DPC STEM ZRA UL\ -#FERAEERSMOHRE
EIL BFA M BEAABE MA MR OM—AC A EHEAC
HRAKPEIZRMERBATIRMEE A JST S =H3F B, JFCC 7/ BERMR C

Observation of charge density distribution
at crystal interfaces by DPC STEM
S. Toyama?, T. Seki* B, B. Feng?, Y. Ikuhara® €, N. Shibata* €
Alnstitute of Eng. Innovation, The Uniyv. of Tokyo, 2JST PRESTO, “Japan Fine Ceramics Center

oLk = v Z 2 N(DPC) STEM 1%, REINHEHRIC L2 ZREFORAZIE A D Z & TH
BN D JRFTES R L OEM LMW EMoRE T, EBLT2Z LR TELFETHD
[1]. LU 6, KRR T nBEFORBNEEEICBW TS, RBORFMEERICHE S [
Frar bR NPESREFLERT D, EHOEEBENBD TR TH 72, £ 2 THRIFR
TiE, Effr= b7 A P& RETER L, MRAELEICR T 58S, ERNAMORmBERLSE
BHNRBEFEZHRBETLIZLZANLT5.

AHFFETIZ STEM A % v BT O EFHMERI S 2 AV T DPC (55 % 4§ 5 tilt scan
DPC #EEZFAWTEYTa Y b J R M OERERAZ[2]. By b T X MIBEFHERHI R L TH
BICERILT 25, ERICLDEFTOTHRERICKH L TIREELZ T RVWERRED D, 2K
DEFMEDFEALIC LV EHF 2 R TR FOAEZERTE D LEZADND. & HITKRAEIORET
EIHTELACBED)Z Vv 2 L—Y 3 2 XY, tilt scan DPC fERAFFOZEREEFr= R T X K
IZOWTEEFAZ TRV, FmANEIZRTET 58S - BMOMOERBIELRA[3]. FMITFR
RI TS D.

[1T N. Shibata et al., Acc. Chem. Res. (2017). [2] Y. Kohno et al., to be submitted (2021). [3] S. Toyama et al., to be submitted (2021).

PI-08
ST STEM SRS 5 FU - BF AT R RSSO

Hifl EXA B EAAE B8R H—AC $H EH#EAC
KT A JST SEHUF B, JFCCC

Development of direct observation of local atomic vibrations with segmented

detector STEM
K. Tabata?, T. Seki* B, Y. Ikuhara*- € and N. Shibata*- €
Alnst. of Eng. Innovation, Univ. of Tokyo, BJST PRESTO, “¢JFCC

T4, BT A ADO/NEYLRCBEM BB R ORI, 74 ) VOB S F ) A r—
NV OBMREFIFENC T D ERDEE > TV D, EMETIIFRIMBIZBIT D7+ /7 L OBELBSG %
BT AZENEETHIN, RFTEBRICBIT 2R R ZEEHRTZ LMD THRETH S.
MEHRFTEIIC R T 3 R GBI EFIEDO—OICEEZRA E FHEMESTEM 2 H Y, FTbHE
A EICHEL SN B ZRREMRHERT X o TR 2 AR (ADF)IE TR AL E O BEH#ESI£I258
H7eFEE LTA VLTV, BAEICEKILINZEFIIRTFES LR TOEY _RENIZ
KET HEEEBEELICL 2 bORXEMIC/RD EEX DN, L L, MEROERREMRHER TILiE
oMb EO TR HREBOEENREFEBZIZIIE > TWew. —JF, ITFEBB I 2%
A STEM MHE8 TIX LA F I B SN BB OBRHERN CBEZRETE 5720, EFOREL
FENARFE LTZESERETED L ITRote. 2 TABFFETIX, ER! STEM Bitigsz iz
JRF53f#RE STEM (2 & 2 BT R FIREN O BB E DO FIREMEIC DWW TRET L7z, AR TIE, BHFBY
RIBEFIRENY A &2 A9 5 BagGaiGexn [Z1EH LT, BEFIEFORFTHEEZTILERT-B I 2L —
TarvETH I ETCRAEHORGFHICERT S STEMBa Ly F 7 X N EEEMICHIT LZ. £72
EREICFEMENT STEM B 217\, HRHE L OLBRIEEZITR o2, HEMIIRRICTHRET 5.
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HEIEHSZAD=HD 4D-STEM T—2 Y 7 b 7 DRIR
ME KA RR BEAAR FH ERA FE XA FU RXEA KZ EA
AMKZEA AGC &1t B

Development of 4D-STEM data analysis software for crystallized glass
R. Ikeda?, T. Kajihara®-B, A. Mitsuta, H. Saito*, M. Murayama? and S. Hata*
AKyushu Univ., Fukuoka, Japan, BAGC Inc., Yokohama, Japam

A DI 4 RTEBEBBE TS (AD-STEM) & FEIN 5 FiETORERILT I 2 DBIEIC
B D FATWSD. 4D-STEM (37F /7 B —AEFEIFTRE (NBD) % HENZ NG LN bEESER
EFHHEEE (STEM) BE2HRETIFETHY([1], BETRBHICIDZFA -V Lo THEENELT
% FIREMEDS & DGR T A DMREEMTOFIELE LTEMEB A bND. T E THIES LI,
NBD D[EIHTT 4 X 7 FHE LUV NBD ORI 21TV, £ OFHMifE R % 4D-STEM BRIZ~ > ¥°
VY7 §BHY 7 hU =T AutoNBD ZBEF L, Au ZHEMmERED AutoNBD % W 72 H 88 HT I kB L
TW 5. ABFFE TIX, LixO-AlL03-Si0: (LAS) Rt ffb A 7 A% D 4D-STEM 7 — Z |Z%F L T, AutoNBD
ZHAWWT X BREPT RS O [FIE 5 B 22 A B R O A O RIE E HEERMIT2ITo5 2 L %
HHYE L7z,

R E PSS (FEI Titan Cubed 60-300 G2, JNEEEEE: 300 kV) DEFHER & B L XROH
BIZIVBRETF T — 7 OBERES 10 pA BE E T X 7244 T 4D-STEM T — & 2 Ef5 L 7-.
AutoNBD DX~ v THEEEZ VT, T 4 X7 IRITIAD - 72 BT D B BhE%#%23 Al 672 NBD
BERLHE LR, L LTEXLLN TV AR (ZrSn0: %) BRIEIND L &b, D
BT OESRE~ v 7 (BREFR) HORBREOY A A0S0 ME LT 5 &N TE .

[1] C. Ophus, Microscopy and Microanalysis, 25 (2019) 563-582.
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BER LIBFEN 10 mass%Mn SDWEEIC R IZTHEDAEA
THEFR A AR A BB R &F EAS ER RAS
BTE #HtC Bl EEC
AKBRRI A A KI B, BARHEEC

Microstructure of 10 mass% Mn steel in the tempering process
A. Shimojitosho?, Y. Kawahara?, Y. Sato®, K. Kaneko®, R. Uemori®,
T. Maeda® and H. Shirahata®
A Department of Materials. Kyushu Univ., ® Department of Materials. Kyushu Univ.,
CNippon Steel.

(#E2) & Mn Sli%. FREE L IEMED T o ZDMEIL, B ES AR~
DISHABPEFRFIN TN D, AR TIX, BEX R LR DR 55 Mn
A DPFEERRAT 21TV, Z D Mn BAb~D BT LT,
(32B2J5¥£]) 10 mass%Mn #f % 900 °CT 0.5 h /& LI LALE 21T
ST, BEEANEITW=LT 94 MERRE Lz, Tz BEE A
W& 3%, D%, 600°CT=FEHEDKFH(0.5h,1 h,5h) THREF LK
WLUTHRER LM EZB, 0%, STEM & =3/ XF—0#H8 X #
53 YHE(EDS) % FIV T Mn D (VIS 27T LT,

URER) Figl WX AWM EOENENOBEZRE LM O Mn DR
~ Y 70%.’7_1:\‘#0 gﬁ%lhﬂj‘ﬂ:ﬁlf \'C&ii'/}]—bf_ Mn ﬁ)%%ﬁ LTuwWiz 75\ Fig.1 Mn elemental distribution map
BEE R LI OBIIZEV, T AEERIZ Mn BRI L TWAERFDHEA L, a7 =B
{LFIR DA bHER S, BLFEE O a 7R e fl, Yo AVEByHTHDZ EBHBALEY, £
LT, BEERE LR OB y RO e FHOEHL BN 2 H - 7=,

(1) Y. Tomoda: Tetsu-to-Hagane, 77, (1991), pp.315-325

PM-02

JEREMICH T2 VFEIMNb FMEV V-Nb HEHFMOEE
BA EfEA AR R{CA B =4£5 &€F Bab HEHF FEAS
ATE #HtC Bl EEC
AKBRI A hKXI B BAREKC
Influence of V, Nb, and V-Nb in Untempered Steel
A. Tokuhisa®, Y. Kawahara?, Y. Sato®, K. Kaneko®, R. Uemori®,
T. Maeda€ and H. ShirahataC

A Department of Materials. Kyushu Univ., B Department of Materials. Kyushu Univ.,
CNippon Steel.

(BE] EREMEL 1T, A—RAT T A MAL 7 =T 4 MEOREICHKHAT I T 2 HHmc Ly, K
I X N TOEBEIPHEENTWBMETH D, KFETIT. &
STLROFEIZEH L, VI, Nb 8, VNb EEWIM, Zhth
WZHHL LTz T/ AT ORISR 21TV B L 72,

[FEBRF1E] Fe-0.15 wt% C & EEAHR(Base #f) & L, 4112 0.2
wt%V(V #). 0.03 wt%Nb(Nb #), 0.2 wt%-0.03 wt%Nb(V-Nb ) % '
BN U7k 2 W o, T ORE 2 1200 ‘CT600s MiEvR, iR —
0.5 C/s DA % LTz, f#HTICiZ OM, SEM, TEM, STEM TISHY
AW, By — R IRBRIC L DHREOFMBHITo 77, 146.2 HV

[f5HR] By b —AESRBREY, VNb ACHE LEX’HRISh ———
Teo E£72. ABFFETHE LI DF-TEM(Fig. 1)2>5, V-Nb D 7 =
74 METIX, fhoREHL bR RIEIRBE S, Zh
DEEEIZFESELTWSE EEX BN S, Fig. 1 DF-TEM of (a)V steel (b)Nb steel (c)V-Nb steel
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SRAFERERNZE L -HEZBRVBENHR
EH A KR REA SR OBEFEA DI OBRA &R OEA
Rz A

Improvement of protuberance structure in reverse osmosis (RO) membrane by
3D precise structural analysis.
K. Takada4, H. Minehara4, H. ShimuraA, T. Ogawa* and K Takahashi 4
ATORAY Industries, Inc.

AR, RN O OBBECEEREITER L7z /KR 2K EBEZM
Z. HHRBRTIEEENC L 2 REEKDOFAER EOKBENHEIE
L. BENORE Lic+m 72/ KEIR & R T 512D OKMEET & L
T, WRFBROWEFHMT~DOHFHERE L > TS, REEMEICLVE
RSN DEEERY 7 I REorBEgees & 35 RO RIX, 7 OVEHE
EEALTEY, ZOVEDORRES, OFENOMALZ & EMERER L
WEBERREZRIZLTND LEEX LN TWS, ARIFFETIX, M)E
DOEMHRRILDIE#H 252 X< Bl O TZofE, T72bbOTEE

ONZTR S OffMT 2 e LT, ‘
TEM b2 7 ¢ SORMITEIER. ARSI OO .. . .‘

DNT, DERARKREEE DT / HEEDERCIZRY) L(Fig.l). #

EEEMREOBREHAONIC L, £, AR TIE, OFEHEED Fig.1 TEM-tomography image

HATICEENIIEELR SN OBREZHIETIZ LI2LY, BEH P N
MBI LTI S i BRI R Al T 5 Z LI LT, O & ProTuberance Strictire.

PM-04

FRATILT YA MERZERT 5P Mn SOFEH—ERER
WA REA AN Rt ARTE Rt BPIEN #HEAC Tl BEC
NIE #=P, B E=ED, HEHXR FEA®
AKBRI A, AKXKR)S—F 25 —8 AKXI ¢, BAREKD

Deformation behavior of duplex martensitic medium Mn steel
M. Matsuda®, S.Kawamura?, T. Maeda®P?, T. MasumuraC, T. TsuchiyamaC€,
Y. Kawamoto®, H. Shirahata® and R. Uemori®
AGraduate Student of Engineering, Kyushu Uniy.,

BResearch Center for Steel, Kyushu Univ.,

CDepartment of Material, Kyushu Univ., *Nippon Steel Corporation

3~10%D Mn ZTRIL7Z8 THAHH Mn SITRE-EME AT ADEN T2 IR R OB EM B L THIRF
I TWD, H Mn #iliE Mn HINEICEDEEFER DS K ESELT 5729, H Mn SO A1 E % BRfiE
95 _ETiE, Mn IRINZHES KRRIZRE D b, I NTHARRE B T B ORISR EZHE T AZENIER ICEHE
LB, ZZTAMZE T, Mn ED 72D 5%Mn-0.1%C & 10%Mn-0.1%C #izE7 VA&l SEM-
EBSD # VoK BIER L T VXA A—UFHERNE (DIC ¥5) 128D O B A it e vy C. KRk e
LIV R— )V COERZEEDOBRREREL,

5Mn-0.1C S CIZ¥ 3.7um O ayJigsEH 2B RTRAv VT A MBS RSN, 5
2. ZOOT HGAA LT AT ay 72> TRY, FELLREL TV, —7F, 10Mn-0.1C #{T
X, y—oe— o BRRICER T LD EE X ONHBHMIND v, e, ORI EAHBIBBERIN, 2070
VZHBIXFH) 0.34um ThoTz, DT ADHEFELIZEZA, FEFE M7 oy 7 BALTOOT AEF
1Z&Y, 5Mn-0.1C SilIZ AR HINCE— 72 O B A BBEINT, Flo, 0T HOAME ey D3 Fi%E
ROLAbE A, WFE OMICHBEREMRIIMER IR o T, ZHIEFR O BFE T LHEEL
RB(y—e—a)ERENAL, e, y FIBTHRLIZZENFIREMEEL TE 2 HILD,
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IL-FE-SEM & ICP-MS [ & 5 #AHEMA P/C MiiE 0 E &1 % 1L RE4T
&8 EF A Pierre-Yves OluB, #FEHE B, XRAAHRB
KAKRBRI A, KOGKEILE
Quantitative Analysis of Pt/C Fuel Cell Catalyst Degradation
by IL-FE-SEM and ICP-MS

M. Watanabe?, Pierre-Yves OluB, M. Matsuoka® and T. Kinumoto®
AGraduate School of Eng. Oita Univ., BFac. of Sci. and Tech. Oita Uniyv.

& K8 70 7 A B EEHL(PEFC) I X FE A B EHL-CA B BB B BN B E A ST\ %, £ DZER IR

it BEEERRS ETHERT I RFB I —RUMBNCHEBE SN MESAVWON TR, £
@%ﬂ: X PEFC OHHREIE TORE —R Lo TW 5,

D HICEET D EBEEDOIZEDIE & A & TiX TEM BMEA SN TW5D, ZERISMREEN SR Y T
HBEN, BRELIX, BIEROI A —VIIEHETERNEEZ, HBRHF A—IURDRNEEZDL
1% FE-SEM %\, Ji B 12 [F—1R B 81 225797 (Identical Location FE-SEM ; IL-FE-SEM) # #45 L T,
MELIERBRADDF O EOMBEDOEL(ILZBH LI L TE 7% [T Kinumoto, et al.,
Electrochemistry, 83,12 (2015)], & 512, ADT FIZIEH L= A& B2 FELES T T ZV’E%/\W(ICP-
MS) THIZE L. %{KODE%E’J@F%%@&)’CU\ _ .

PEFC AfitiEo—p & LT, HiRD Eé*ﬂ‘/@%
HEF A —R (PYC)D ADT H D IL-FE-SEM [Eifg %
Fig. 1 IZ7”77, ADT I3@ERBKERZ V2
— 7V NVTITW, EBOXA I VT THBE L, A
KARZTCWBRTFNAET /KT T, TOBREE ‘ : ' -
LR TEOENDOE S 2 MR TE, % AKX,  Fig 1 Typical IL-FE- SEM images of Pt/C
ICP-MS DOf$E b & O THET B, catalyst upon ADT.

PM-06

TEM AMBHRILFZAN-ZDBHREBIC LS Ag-Cu ZxTRHUFOBEEIL
RE AP, KR HKXB = IB
HABFA ERIEASES

In-situ TEM observation of structural changes in Ag-Cu binary metal particles
using specimen heating holder

A. Yasuhara®®, M. Homma® and T. Sannomiya®
AJEOL Ltd., BTokyo institute of Technology

Au,Ag,Cu 2 EDTTR THER I DR T / BEEIX, FITEOKREEK CRRE S 7 A€V

HBZRTZ DD, Rax B CRA I, PR E SN TV, Fx 3L DM E RO Ag-
Cu, Au-Ag-Cu & JBhi 1% Dewetting (2L Y 1E
WL, TOEEL NFERFEOMIT 2T TE
[1], AFERTIZ, MBIV %2 FVv TEM N TR
BIINBAZ ATV IRERIEZ1T 5 & & BT Ag-Cu kL
FOBEELDOBE, ST ElTo7,

1 IZ=iE 8 J 1400 CTD STEM-EELS # H
VW2 Ag-Cu R DBIERER %<9, TEM A TR
BUMEAEIT 5 & & ThiFDOREDHE R L, w4
Janus B “HAHERLF MERENTWSH Z LA Fig 1. STEM-EELS elemental maps of Ag-Cu
ARIRAN binary metal nanoparticles at Room Temp(a) and

[1] A. Yasuhara et al., J. Phys. Chem. C. 124 (28), 400 °C(b). Green and red colors in elemental maps
15481-15488, 2020. indicate Cu and Ag distribution, respectively.
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PM-07

FoFRATRAAA FERERVIEYMEBHE CeRhsPdBos DIEEILFE
B;E  HK AL Zeiringer®, A. GrytsivB, P. Rogl®
AKRIA 94—2KEB
Structural chemistry of anti-perovskite-type solid solution CeRhs..PdxBo.s
compounds
K. Yubuta?, I. Zeiringer®, A. Grytsiv®, P. Rogl®
ASchool of Eng. Kyushu Univ., BUniv. Vienna

TR EF S =0RF VT, Bt BRE, 2ELH, ES, il Vo Rz
72 B~ D BRI SR TN TE 2. 7o Fu 72 A MGz A TAH EE=ZTRA
7{t# RERh:B, (RE = #F HHETE)NCER L, ZOREMERE L WEDOHEBEICOWTHRTE 2,
RERW;B, TiX, Rh/\mEF LY A 2 BRFPHFCFRERD O0<y<l) IZ5D5. HIFTRD
25 Sc,Ce FRDHD, Ary&E y=0~1 OMMIKITEY CwsAuZ! y=0) bLIFTrFXn7
AHA R (y=1) BEZERICEFD. W% EHIC, XREPFTTIIBELLITE X STy
2B, Re i y=05 MHETREPIESEZ DI ERRE SN TV, BFET L BEOMRAE TEM 81
b, Sc,Ce REBIT y=0.5 FHEICHFET D () 12 12 12 BHAK TR EHD 1K 71§
1] & (ii) Bragg LURDJE Y DR 2 £ 5 Feiiy7e [ R AL &) 25, EFERIITROEE
HEZTWBZ ERHALNCRS T,

ARFZE I, AR LEERNPENDI R V& 0.5 ICEEL, \EEZ#KT S Rh 3
A F~DOEEBITLHE Pd ICLHEBNF & T H VLPWERAE CeRhs,PdBos DiEMmEREDE
b2 BFEMBEBERICI > TIADZ L2 HAE Lz, BHIR x<0.5 TiE, 1/2 12 12 BHAKF
REPHR I NN, BRENHEZ 5 LHAMFRTIBENR P o, —F, FmERKITERSIRK
THNT.

PM-08

Si/SiGe/Si(110) MBS HD X HREIH & TEM I= & 5 5%l
RE F&A Ax EMNE &N OHEE R OEHSE Wb FZA
IWRRERBIT 22, IURKEI ) X2 LVEHEHREV 528
XRD and TEM observation of Distribution of Twins in Si/SiGe/Si(110)
C. Sakata’, K. Arimoto®, A. Onogawa®B, K. O. Hara® and J. Yamanaka’
ACenter for Inst. Analysis, University of Yamanashi,
BCenter for Cry. Sci. & Tech., University of Yamanashi

BRADRE N T O R 2 —mEREDT= DIz, ER
ANTOTNAARER EINTND, Fxld, FRiZ
Si/SiGe/Si(110)I27 B L, BE)EEOR dbiE & Al 2
T&7z, ZOH, MBE ETER L 72 Si/SiGe/Si(110)D
—ET, XHFHEF2 v TICB TR ISR
MHBRES 2R T L OB Do T, Frorid, FER/EEK

Q, (nm )

-0.2 -0.1 0.0 0.1 0.2

DI FHFEB G & TN E B EOTERERER, 2 Q, (m)
DHSR LR\ L 2R L TE 2, AL TIE, 1 Si/SiGe/Si(110) 440 Witk - AGEEED X

1 D & 51Z SiGe DIEFHHAREIC DI DHALHI DOV \ P R D1
T, BRBOMAEIET S L EAHE LE, Wt F e £ TRRD

ZLT, Xuevx v I h—TEEM~y U TREDOHKRND, A% om? BAL CHEE T
% & ZoDHEOREPERBEIFEL TV B, mm? BMRELT TEYA 2RISR DM
TR DD DERPIBEL TWDZ LR, LMo, TEMBETIE, ThE2EMIT 5
B LT, BIBHAIZE > THEFTRONRDERPEVEEN S S Z L 2R REEZE,
BIEE . ARO—EIX, B ARFIRESE SR E fHB) 4 21K04900 DBIEk % 521 T M L 7=,
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EERSRRELRRM<ILT YA FOMMBEERT
R #EA ATE Rt BLIER HEAC £l BREC,
N#F H=0 A% &=L, HEH FEAS
AKBRRI A, ARBM) Y—F 2 4—8, AKXKIC, BARELK?D
Microstructure characterization of low-temperature-tempered martensitic steel
S. Uranaka?, T. Maeda®P, T. Masumura€, T. Tsuchiyama®,
Y. Kawamoto®, H. Shirahata® and R. Uemori®
AGraduate Student of Engineering, Kyushu Univ.,
BResearch Center for Steel, Kyushu Univ.,

CDepartment of Material, Kyushu Univ., ®Nippon Steel Corporation

IRBI~NT A M)t U CREE Z REF Lo D82 M) | ¥ 5280 Th 2 KRR
LT, 43K U TORETHEIND D TEEAS—AT T4 My)DBRITELTRN, TOZ E0Nh,
BRByE AT 5 KFMo DIRIELER U CIXERE RIS OB X OBy~ DIRBRILBHHET 5
LEZONDH, BEyOEELFHMICHE LIAIT 2, 22T, AR TIIERBYyE R T DK
Fiflo’ D 373 K TOKIELER LITHE S A L% TEM 85838 X OVERETHIEEZ 0 L TR
L., v I—RAEIBLERAE LT,

TEM BEDRER. HEyDHEEIZ» 0L TR LITHEWRIT D Fe.C L ERILM(nRIL)
DO HPHER SN, BlEyE2H T (A )T, BREYRTEE LR WEN )2 b~ TRER LICHE
om—{t%iﬂ?m%b) 15 BRE LFEEITDRNWZ ERHALNC RS, —FH T, BEREHHAIEIZL-
THELNECFICBITIERRBRITZATDO TN 2 I RELBD Uiz, R LICHES By h—
ARSI EFET 5 & NHCIXERE R O I —ERE S 0 EF B34 U %ICEe»
WAL L7722, ABICIIES D ERITRONT, BERICKREKEKILT D2 Z LBHALNIC o7, &
O ORERIT, BEYDFIENBER LIHES BWREBEOWINY A M LTHE, o FOEEBREER
ERELBO Y, «RHOBILZRESITEDL Z L EZRBL TN,

PM-1 O Al-Mg-Si £ DT HRIEBIEA~D Cu FMEOEE
Bl FXA AR RECAKLE F4£4 &F HAA
AKBET A
The effect of Cu addition on the precipitation strengthening

mechanism of Al-Mg-Si alloys
Y. Kikkawa?, Y. Kawahara?, Y. Sato*, K. Kaneko*
ASchool of Eng. Kyushu Univ.

Al-Mg-Si 541 Cu ZHMERMNT D2 &ITL VAR 210

ENERT B2 LRBESNATOS AN 2o 20
HEIIRMATH D, AL TIE, TEM 2V, Cu ¥R = 200 Ofcu
IR AL-Mg-Si & OAT HILIHEIC RIETHEE = 5 ¢
R L7z, ke 160
Cu % 0,0.2,0.7 wt%¥%M L 7= Al-Mg-Si &4 (L%, E 4o O 20min \.
0Cu, 02Cu, 0.7Cu & ¥ B)I, 185 CTHEIAIEEZ &~ 4 180min
HET 20, 180, 1440 min fi L. JEM-3200FSK % fIv> ~ | O 1440min
T, OV A X, BB 2 RIE L, At s R " " 0
@ttﬁi%ﬁo f:o A (nm)
A MECERRL T RIEM) 2B Lz & 25, Fig.1 ¥R BRRE & A R b & O BafR

Cu A4 L CuBERINEEL T Cu ERMEEDTTH LENKEVEAINME 2, BERhiEEE 0N

HIB(LEDENPRKE NI ERHBA L7z, £72.02Cu & 0.7Cu TIX A ERIZIER U TH o 725, 0.7Cu
TI% 220 MPa (2%t L, 0.2Cu TiX 160~180 MPa &, #HrHis#{bES K E D >72, 0+ 0.7Cu /X 180 min

RN I RAEDS, 0.2Cu 1 X 180 min FREhig HMGINT IS EE Z o7 & E X b D,

[1]1Y.Weng et al: J Alloys Compd., 695(2017), 2445.
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") F ) LBACYIESH O STEM SR
W& FEARA BE KAA PR RS AL A
AKRI A, FLKSTH®

Structural analysis of lithium oxide cathode materials by STEM
R. Aso?, M. Shimada?, T. Nakamura®, and Y. Murakami®
AFaculty of Eng. Kyushu Univ., BIMRAM. Tohoku Uniy.

2EERY FU LS F 2 ZIREHIMER S 2 EEEEMEIOBRRIZIBN T, A F > OFRLHIENIX
HERBERHT I m—FD—D2Thd, KFRTIEX, A A BEELBNHEBEOHL T =4 %
HIfE L7z =55% U F 7 ABR L IEARKTEL LiioNie13Co0.13Mnos4O025.  LiNio33C0033Mno 33025 {22V T
STEM, EDS. EELS % i\ /=) / #& AT 2 AT,

MEAMBELEERERE) 777 —[112HVT, BEXREBZ2ZRBICEALEF VT
LilzNi013C0013Mn05401 94+ LiNi033C0033Mn03301 nwZ B LTz, BEMBELEFIZ OV I AVRER D

WCNER DT 7 #EEE R LT & 2 A, FfREE STEM B CIXHARLEVIIA LT, FaEEN

%ﬁéi’bf‘/‘é ERbroTz, ﬁﬁﬁ%ﬁ&@?’ﬁ@“ﬁ‘f/fﬂ/'ﬂi\ MERBBEE S 2 Iz T, U
F I LARFB~DBBEREFO~A 7L —vartEzxbnbdary b7 2 MREHEIENZ[2].
EDS (Z & 2 #534X° EELS 12 & DAL DFHAE, X BRI S DRTERER & D LLBReT & o
HZ LT, T=AUHBENEBEBEMEIROAL A UBENCED L S ICEETINERTFAT—LT
fig X BT,

[1] T. Nakamura, et al., ACS Appl. Energy Mater. 3, 9703-9713 (2020).
[2] T. Nakamura, et al., J. Mater. Chem. A, 9, 3657-3667 (2021).

PM-12

HEEZABEFREMBTEICELSYM4 Y O0F1—T MgO FOERMBR DR

KA A, AR A, EBEEE A, £FEFARA
KRR A

Characterization of dislocation structures of a micro-cube MgO
by high-voltage transmission electron microscopy
So Yabuki?, Yasuhito Kawahara®, Yukio Sato*, Kenji Kaneko*
ADepartment of Materials. Kyushu Univ.

Bt DR IEHEIE I, R HEEF ORI AREE L | € Ol R O AR R M s 8 2 RAE 1,
*ﬂ%"]blﬁﬂﬁ%ﬂ%ﬂi@ﬁﬁmdi TEM BEHAINE 2, BE nm F TREZEENTAIMLERH ST
. ZTOBBIZBWTHEERMBPE LT, VI NOBEDEHEEZEBIETHIZ L ﬁ)lil?%’ﬁf&)é 2,
ﬁﬁ TiX. JEM-1300NEF(JIEEE:1250kV)Z VY, ‘
~A 7 a¥xa—7 MgO FOENKERRDMBENT 21T - 7=,
BIZRRIC Q 74V Z—% P L, 240~340 eV Z3&RT
5T LT, MHARBRERSET D LITHIILT,

Fig.1 I2—3i4 1.6 um ® MgO % = — 7 DEEKERE D
BEERERT, BIEHEEZSZ & T, BLOHER
DHER STz, BEMREEAIL, T4 E T MgO IRV TH
BICBBEIN TV LEABI TIE2< . FRELTH Fig.1 Filtered-BFTEM images of
HZEHBA LN, REHRIZL ST, BAOMKLN  dislocation structures of a MgO cube
FAL LT FIREMED B 2 D, P ERORFHIH LVWARE 525 Z L BifFESh5,

[1]J. Amodeo et al: Crystals, 240(2018), 8. [2] ILIF &: & & 4/, 98(2012), 469.
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L1o%E FePd RAIGE T E2 X v ILEIED STEM [Z &k 5 HtEEHE
wIE JEZ 4 K3 EBCODE
KERAZEBR A, KT B NICHeC, CIES?, CSRNE, CSISF

Structural analysis of L1y ordered FePd epitaxial thin film by STEM
M. Nishijima, H. Naganuma®
AIPR. Osaka Univ., BSchool of Eng. Tohoku Univ., “NICHe,*CIES, *CSRN, ¥ CSIS

L1o-FePd =t ¥ X ¥ v VT EWEERmBER R T L IRWVBKEBEBRES 2R D, Rt ERNE
BERA T OFRBEPLAE U Z A F I 7 2AAMBIE LTHER &N TW5, FePd HIEOK BEE R
FHEITFESEDORAE AR H A2FEN S, BB HIEORBEILEIZ LD BV L1gRAE L mWiEs
MREFEED Z LN TE I, AFETIE, EEFAAE FHMSEESTEMIC L V& L, HHAl
EED L1p-FePd TV % ¥ 3 ¥ VIEOMAEEBE L 1T > 72,

IR T & 912 FePd = B4 3 3 v VIR D W STEM B0 5 | R
DREBZIZEBNTEW Ll HAEZAE LW ERER SN, —F
Tl TrRTAENPLGRERODETIZANT TOL T, BALHW OB
SNTEBY, ZOESTIX LD c BN EN EHE SR ZHWVTVNS,
FEEREORE (FR) TBWTH, c BIAENGTHZRN TN D5
EED 1~2 BT OBERBEZHR L TWVD, DX 5 7% c @A H ‘
N TR %A < FEEBIENICIA B S T e, S EVER S 172 FePd - ‘
TEXX TV VEROBEND, B LIy HAEZA L TV 2 ENTE  i—
BEND L HIT, BERMLEOIES 725 —[ & 72 A0~ poriEn

REREPERENTWAEIHERINT, X| FePd 7#f5? HAADF #

PM-14

SrTiOs EiR L IZREME L 1= LaFeOs BEFD I EA XL v ILE
EE BRA UK M4 KE FBABY HE R
AKEBIEME A, AKXIE

Epitaxial strain in LaFeQOs thin film grown on SrTiO; substrate
T. Tamaoka?, T. Yamamoto®, R. Aso®, and Y. Murakami®
A Ultramicroscopy Research Center, Kyushu Univ., B Graduate School of Med. Fukuoka Uniy.

SrTiO; (STO)FEARK _EIZ RS L 7= LaFeO; (LFO)EIRH D= v° ¥
XV ¥ /VE%, HAADF-STEM % FIVTH#EHT L (Fig. 1), LFO #
FEN D BEBKDRIZ OV T T 5, LFO X [11015 M (5B M)
W2 > T LaO JR 78 & FeO, R FEBMIRAIZFER LIZXOICA
Z. LaO R BH D LaJ& 4 7 AIREIS TR F BT T
TIZWATND, FRE»OEENT- LFO R TIXY 7 /&0 A
BEVWX 173.2° 72208, FEEED 6 [T JERE TIX STO IZEST 5 o
LOCAENRERLTWAZERALNE 2o, R FmEmiT
BBORE—72BIL LFO OFLFREEZRA L, BROBERELT
5LBIRNTE D, YHIX LFO FD Fe JRFIZ OV T OFEHTHRER -
bR X I-HEREIT D, EEs s W

index of atomic layer
BEE: AR AT T HICH D B E TRUEE VW 723 b54F Fig. 1 (a) HAADF-STEM image of an
j"ﬁ?ﬁ@qjﬁ‘%%%i LIBRTIEA. A ﬁ%%{’ﬁ@?@’éiﬁ@ﬁﬁ% interface between LaFeOs and SrTiOs.

- 4 (b) The distribution of ¢ along the growth
WG L B E, direction of LaFeOs.
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E MEHAZEE MRS (COPD) MRS MRICE T 5= F U RHS LU=
FURIHREROBEBEIIZONT
M FAA, BEHEMERA) BT AL, B #i95, KE EEA
BEEKXABEK®

Morphological changes after nicotine stimulation and nicotine stimulation
removal on human chronic obstructive pulmonary disease (COPD) primary

lung fibroblasts
T. Tachibana®, H. Igarsahi-Takeuchi® , Y. Numabe®, Y. Manome*
A The Jikei Uniy of medicine., ® The Nippon Dental Uniy.

IBPEPAZEMEIR BRI, N2 L THAEME L RIICRARET S Z &L TAELEMORIE
HRBTHD, & b COPD primary FiARAEZEHIAGICKT LA NZEENIEERS THDH=aF
TIEREHIC BACIRED 1lug/ml 12725 K O IT/ER L 24 BEIER%., = aF V28 ERWVEEHICR
LB ToT,

AIRRIERETEEIL, =2 F VIINEREERTFEIC BRI 2388 BER LB Hak I m %
A LTz, v b r— AR BV CGRIEPIZZZRZEMEDGE O DL, HE/MEEOILRERSI b=
RU T DMENIRBD b, =aF AR 24 R, TEMIZ X 28182 Tld. MRENIC ZE sk
PFRD B, THITHEORIRLNEE DR ERRD b, FFiZ, I bay R TiE Bz H#
OAHEMA DD bz, MR IXEGe 2 R 72 L 72 R DR M 23558 b v, SEM IZ X 581
£, MREREICTY R A b=V AR LN, L, & EESHREZIT. ZhbidE
MR I LTz,

UEXY, =aF U fiic X Mla~0EFEEABED LN OO0, =aF U HMERET D
Z LIk W EIEERMERT I EARB IR,

AT, FIHFFEBh R EE B4 « FEASE (O) (—i%) . sREE S : 20K10280 DBhEL %521 ) TIT
Ltz
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HYYLF v RIL KesA OFFEARFDOEETE
Bl EFA BK BERSB Rk H&£EC
RAXEAHA BHKES AIXEIC
Conformational Changes between the Closed and Open States
in KcsA K™ Channel
H. Takazaki*, H. Shimizu® and T. Yasunaga®

AIPR. Osaka Univ., BSchool of Med. Sci. Fukui Univ.,
CGraduate School of Comp. Sci. Syst. Eng. KIT.

KesA 1%, WA FVBREZFONV Y VAF ¥ RV THD, ZOREBERT LA A BAODHE
B, FEEAEMPLERAEDE TRESIBRESNTWD, KesA X7 2 /B 160 BEN LR HHEER
BA4BEEFERL, 4 BETHLZOHFEN 70k LIHEFIT/NEW, LD EnD, F ¥ FIVHEEE
ERFOBR/NENLE LT, KesA ZET /& LIZAFZEDNEAIZITON TV S, KesA X, SR TIX
F ¥ RV Closed IRHE, BAMESMH: CTId Open IREE & 725, X#R 1 40 T BERNEAIC L A ENT TlX. Closed
& Open JREERI CRE REELLE RH L TWAH A, X MRfESEEIIT CIX. TSR Lo
ZALITBA BN o TWVRYY, & 2 TABZETIX, BIKEF D KesA @ Closed & Open IREEDHEIE
EHLMNCT B0, 7 T4 B FHEMENE & R TITEEZ AWVWT, i (pH7.5) &8 (pH
40) T CTOBEREICRYMEAT, 3. KesA ISKPICHESET 254205 Lok 3R,
amphipol Z T2 Z & T, FtE, BEOWTIOFBETH SV AETE, ARBEBIY, 754
A BT BREIEC X VR F OSSR TE 7o, BRI OFE R, ~7 A DfREEDOREGE NG
T, FER oY v 7 RZFHULTE T, 3IRTHEED T T A ZRITIZ L - T, ik - BatESM:
INENTHEEOBENRE LN, ZOIFEAER CXHMEERF > T\, ME—, BBMESRMGED 1 7
T AT CoREDEENRHER INT-, TDZEMND, A FVBRBICIE CoRIFMERKLETHY ., C;
DD Ca~DRE IREERNA AU BREDENEZEL Z BB LD,

PB-03

BUONVED2D BEBORBFEBICEKDZI IO UVOBESBEEDHR
FOEHEE A, RAKEEA
AT KEA

Structure classification of myosin by deep learning of 2D projection images
H. Wada* and T. Yasunaga*
ASchool of Info. Kyushu Institute of Technology Univ.

ML, T2 F VT4 T A REIFTV T4 TRV IPAEWVZIEYALZ L TRZS, Zh
X, IAVUOBERICER LV A= —ABICBEER D D, TOMERLEIRZ D Z LI,
MG A I = X L% 35 ECEETHD, £, T, Deep Leaning % FV 7= BEIEFENT DL
FELV, £ZT, ABIZETIE, #EI 7 NV 2HEETICFEE 21T Bk LEE 2EMA L
T, BEHVFE LB T DL BVEERBA~OERAEP#E LN E SN TWD, LarL, /
A ABRZE - BERAER - BEBRMOIED, AFETHA LZBEZEMICsy B 72175 2 & THRK
TLDRE~NCHATE DFRERS D,

Z T, AWFETIE, FUoNIED 2D REGEHE 2 LFEO—ETHIEHA— bz a—
X (VAE)THENT T 5 Z LT, BBEMEOBRLARNDL, IAVVOBENEXITOZE2EHNEL
Tro TN —RE LT, U RIET—F 07 PDB)LIERR LT-AFEI AT D 2D BEHLD
RN/ DN BTEEROBEL R LT, TOME., I~y FOBREALLBIT, Xy
JAEZLDDHDOBENEBETED IR NoTz, 4%, ThE, kOB TFHEBEOHEES
WZEOMNT LAEDOED Z L T HERLEREAZ M L. FMLEERLDOSEITHIETE,
TORRL LT, 3D ETVOREASMFERICPFEEICRD ETREND, FROIZ, ZOREFHE
DXy bT =7 FTNE I TAABTEMEDET — L IISHLIZNEEZL TS,
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Cryo-CLEM ZZ# AW -ARRBHEICEAT MR
hZEER A, BHREth s, ANHBEA SAMEA RkE4£A
NI KBRIEHR TR A

A study on the observation of Filopodia using the Cryo-CLEM method
Miho Nakafukasako®, Tomoya Higo*, Yuki Gomibuchi®, Yusuke V. Morimoto®, and
Takuo Yasunaga®
A Graduate School of Computer Science and Systems Engineering,

Kyushu Institute of Technology, Fukuoka, Japan,

R, SRR Z (Filopodia) & 7 > 7+ D X 5 IR 08 B HIFSES 21T 9 , FAEOHFIEE T,
HERIE B O SRR D et E 11T 2 EOEERNH D Z L 2L M LTE RN, 121k, %
WETF-727FVORPFEL TS “Sharp” #iE, &9 120%, WEIZ F-7 7 F 103k, &
EBRHAEFNTNS “Round” & TH 5, F7o, sLBMENEIC LB LY | MERRZ Sharp
R, BHERFIZ Round &% & > TWA FREMEASRIBE N TV B,

ZD XD, FAEIXT T A ATEEEER X OEBEMEEE & WV OGRIRUE DB 2252 b %
ML TEREDN, 7 T7AF-EM TA A=V U 7T RN, HE - Lo22ob 5 RIKEDF —F
v NERETOIIRETH T, FZ T, M E—X 2B~ —HI—L L THEA L, 7714 4EF
PSS L=V v ROBRERLT-, A XDRLE ZEEOBRNE—R% 7Y v R EIC#Y
XHT, I—RUTEHE L, D7V v FETHEHEMKSEIT T NG108-15 M2 EE L. £
D%, BEEEH Cryo-CLEM 1EIC L 5 R KIRBBIEZRL TV 5, BUROMER & EW L HES
2o

[1]Higo etal. HARBAMEEFS 5 59 BN EES
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TILT YA FEREOIEMEEN
mE #
AKBET

Microscopy study of martensitic transformation
M. Nishida
Faculty of Eng. Sci. Kyushu Univ.

~ VT oA NELT, MYZEREIX TR (FiR) fHOBED & 9 JRF 3L K-> THENZE < O TiX
72, BVNCHEEEZ RGNS 1R FHEHELLT “CAW” 1B L, B LSS 2 R iR
(MABICZEILT D0 EEFRSN, I ELEE LW OoMEE ORI 5. M ZREIF e
AL JEBGRMERLC KB & 0, AT ISR GO - e A 4, BB IS CRIT 5. BUEME M 13A
REIRJE B 2 D TR <, RSE « I8 - BRSO/ D2V IBRE L CRAR/M F8, M FE/M AR
INES BB T D - OTCRLIEL RO DT & 72 5. FEEGRME M BRI I8 O sREN LI
RERBEEZRIZLTWD. #EOFPETIIZINETO M ZRROFFRICB W CHEMEEN 272 L=
BN BB L, 721 CIIEE 23 ke L C & 7o BHIE M BB IS RE 5 MBI OB R OFF I 2 5T 5.
M EREDOMfkF X OSSO ClI gt JEBIMEZ T, BARDIFIEE 3% < O 2%
L CE7o. YUNOLZIEMEE, XBEY, V7Y BN TERFRETH o720, 1950 £ )
5B E T ARSI L D EEBENRE L 72 o T, ORI R IR K FPE SR FFFET O 75 | L vk
Sk, AR AEDO THZETH Y, AT TR XD M AREDE T BEMEIIArsE ] (I X
DARSE 718 (1962 ) 5 (MHE) BEE2ZEHINTWD. 1950 FR7% L0 LBEE THIEE
BSEE(TEM), & BICEREIRETHMEEBL(STEM) 13 M ZROBFZEIZIIARAI K7 Tool &7~ T
W5, F7o, 1990 FAHEE) B IXEEE FIMBI(SEM) ¥ X UM% T #GELE - [RFIHT(EBSD)OFIH &
AT D, 2000 EfRICA D & TEM, STEM IZ X ARG A BT Lo oo, Llbo
BEREIZOWT, A ORI Din CROfE L B2 X 2 TR T 5.

TEIRFEAR & 4 D ZABHME M A 0O 58 FE 1 X8 O FERVHME MAR & i U CRAEO L 0 #9728,
FERBLEIC B W TR D BE B s B AL O TEE & BT H B9IDIS U 7 B FIE ORI N EE T
b5, LT, REHLEREEASESTHD TIiNI ZFEEOT.L L LT, Buatt M 28I 5 Mk
RGBT OREE R 3 L OBHRARELES & AT IR 2 2 E CORRE BRI 5. O BAEtE M
FOTRBIZ RIETHMRTBEDE - Ti-Ni &40 M FHEAHE BIVHE®E) oF @R (L) —7) X
FBAMEEC SEM Lo TE LS BEENTWER, H—HMEOAEETH> THEE Z LIRS
SREMNMHAE STV D, 21 E ORI ITHEMRIFEE |2 X - CTA Uzt IaB i AL R O fTREME R & 5
L EERTS. @ HOREEBEE BVt M o B OIS 2 BRI 5 ik & L CiZSRE
L) —T7ORAERETS. @ BB - M LERMWBIEENEIELL T OB O LK MG 4% H
W, MFIOBARY A b & B CEEEORBGRIE 2 i~ O EER GO/ EE X
LNDHEBRTITRANND, REWEER TITR AL LA LTz, F:480 EBSD-GROD(Grain
Reference Orientation Deviation)~ » 7' Z Bfg L7/ 58, A TIXOT AOEF TR D bz 7z
D, BE TITR IO EBICOTHRER LTV, £, BRI ETRBI L TW-HR
(CEET S, FIAER 1L TiNi-Fe 54 TMMHIZ e r-CT

Bi 5 R FH(=J784)PD Herringbone ! B ¥ & (@) ki | Eﬁ
RERZARL LT MIZ X > CTHEST 28RO THH. S5 *ﬁw%%%
12, TEM 35 £ U8 SEM N HEIZ DBBIE D3RI T b A
NT5. @ BRIZK > TEA SN SEMER : BIkiLES
NI A 7 MR RIS RES LRI N A S NE
REIRENZELT 2 Z ERNMBNTWAED, M #lik & s &
DORIRITH LN EN TV RV, Ti-Ni 540 B C ks
E AR DOBIR A L 7 IREETIRWHIRZ B TE D |
SEM #WEETF v RV v/ ar kT A ML TEM, Foresis =
STEM BZOfE A4 i LT, LREFEBMN o K1 @RHOHCHERS Ob)M
When”, “& 212 : Where” 24T 50 FRKEET 5. DL L 5 RO FAS.

63
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S RITHMMBERIT : CHO 40 ELBHE~ADEA

R AR
ABRKE

Three-dimensional ultrastructural analysis:

Past forty years to the exciting tomorrow

K. Nakamura
Kurume Univ. School of Med.

FEEMRATIZIB W T 3 IRCEMRD KD BN D Z LTV D FTH AR, FARFROMEBFER I W
T 1 MO BED G RREREEZ B L S W e HZ b, 72, BELDIZEHSFEL
T &7, WEREMT 2 Bk LTI ZEIC Wik, e, BB AMb T4 2 Tl - FEAHR
LT, EFNE 3 RICHEEEZIREIZT 5 Z LI RDH > 72, Beauty is truth, truth beauty.® ¢ &
BIORIDOLITZEIEZEZ, DEHLOBIZEHL TEEOTHLIN, HSE V> TRVLKEDL L
TLIET, FHROBLIZBNIDZ L bE0oT,

RN KFTH I L7z 40 RE, AMBAIZ TS USEL L, BB L-ULD 3 IRTTHHTEZREEIZE D
7=b o E . RWEHERLE S RWIZHE L L7z, SEM O AR R ETE CITERME - MfRIcB W E S
7oA A SFANETIRME - U U oRNE R EIREORE R Fo. B - AR I U AREEIT
WS D#LEL A2 528l L7z, TEM TIiX Deep etching (2 L5 % L /37 L-ULOFFENT N AIHEE 720 |
Fo, FFEOHIEE AL LIZEY v Ul oEE EERBELREEZH T TE T, A7 LA
bR TH o7z, B BHAZE S CLEM OFEH R E LU,

it X VRAA ST E et i SEE DR & LT 2013 FIZ/AR K KIZ FIB £ SEM 23
BMANZ L, R EICEBE L L O E G RN TE D L0 ICoTo, Y O TEM 14
ERZEOEGABIE T 0y 7 £l O SEM BIEIC L VGG, TVE THEE RN & SR -
55 ) A R L U TR - MR o0 e R v O R R U - 3 ROT RIS MR AT 3 2SI T & b, 3D
BEROB TR, HEREHIICHCT 2 IAF O 7 1 v 7 REBEZRIC X 0 @) 28l 2848 LY T,
Z O OEGEEIAFIC LY | 2 DU OBIETIIOWARIB I LALRMEN L od, 1
MO T ENTHEDEDOXBIEGEE LV exosome D L 5 W iEEICEE Y THZ L L TE S,
BRI EREORINEHORETH Y | BHESARFSOMENNTZNE ZZEHBATE L
EGHTT B,

ZOFEIS, KA O R E M/ R v U — 7 OEERREAO TR 2K U, &
EKEFOF R Z =D=M 2R bb MOL D ICTHSREMIEOMEE - BeARELAIN D 5
IHIIHMT o2 EEBB L, FES D B HRHIORE - SIRICBRM T S e L =R
T 5, FRCTRE 2 IR DREEMMRIC I W TE D K 9 2 ifaE s A kA & 72 0 | BEREET 5
TEEBWINIGEHTE D, RIFA LT b aRDOD BRI TH D,

PAMSEEIZ A S TH Y | I E L~ L O FAREEEILI A 7 Y — > F in silico (21T, 3D 7V »
H—Hb HAREBEERVIERL TS, S HEITORE, Biat 7 VUL o EO b, ik
DFEWIE, Al-assisted analysis 72 £, 40 FRNTITEETZIC Lo 72 LWEBDIGE > T 5,

PR DRI EFER BN RO D, BRI T ORI 2ERMD Y —ATHDH EHb -T2, L
2L, FAUEEATH, KNS - EN - FEICEDAZTNWDHONRELR D00 LV,
HHNE, EEEEE ST RXTDL BT T 3 RIEBEENRHAZTNDLONE LV, IZEH
LT, EORBLL, WEBb - S8 b L THEEILAET 20, TNRNEBEMEZTIZRDO LN T
Wo, ZIOWVZIELDIRTADL Z Eb#HboTo, TARIEEZB VNG, EIXAVORBEEZERD
ZDETT,
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814 1 Al-Mg-Si & DHTHBIEIZRIZT Cu FIMOEE
AR A, FHEE A FER A RFABR®
AKBRT 4, Xt wF SRR 5

The influence of Cu addition on precipitation hardening in Al1-Mg-Si alloys
Yasuhito Kawahara?, Ryo Teranishi*, Kenji Kaneko* and Hisao Shishido®
ADepartment of Materials. Kyushu Univ., ®BKobe steel, LTD

Fridibf &4 ThH D Al-Mg-Si 542 Cu ZHMT 2 ME LR TLH L ﬁx’?&t‘:énfw m,
Cu AT HY ORAEEE ZLEE TV D EBZ b, | ocu [T oa s 10-2Cu]

B2 OBERHECREE, BB VIO IR T
BT B 2 L NBEN B, AR TIIER TS STEM / ‘
BT LD . Cu TMAHE RIS B TR LT, \\

Cu SEIRIE T} Cu % 0.2 W% L 7= Al-Mg-Si &4 (B4 R C525)

#%. 0Cu,02Cu L¥5) I, 185 CTHAMEEE L7, [
JEM-ARM200F % i\, #THH# OFEREE R O A X K . .
BRI L. EE(LEE L OB 1T o7, i e Rl L
0Cu KT} 0.2Cu 1351} A#7 4> HAADF-STEM 14 % =~uag '

Fig.1 IZ7R9, 0.2Cu TiX, Cu Z A X ZRNA L7 BB L TWA Z ERHBA L7, ST nsy
BB I OB E VIED N (Fu)Z RS 272 L 2 A, Cu ZIRINT 5 Z & T FufEMET
FHZLNHBA L, T Cu s FRENRPHIBATS D LT, BHAREOBAEMET L
72 EEZHNDE, Cu I X 258E EFIZ, HFTHYOEEEOBINCERT D EE2 N5,
[1]Q. Xiao et al: J. Alloys Compd., 695(2017), 1005. [2] H. Chen al: Acta Mater., 185(2020), 193.

S14-2  szamt—257744 F&2F 2 LABOELEERNRE
INE EEER, Z2AE BT BEH fi—2&F EA!
TAKI, HHKRXATYLR

Dislocation density measurements of Nitrogen-added Austenitic Stainless Steels
S. Kobatake!, C. Takushima?, J. Hamada? and K. Kaneko!
1 Department of Materials. Kyushu Univ., 2Nippon Steel Stainless Steel Corporation

A —RATFA PRAT UV VRABINEREZHRNTHZ L T, MIBBER ERTZ E8mbn T
50, BhdmRBREDOH EDOZOITIXEDOBRIBELA LTI ENUATHD, WHE
D1 DM TAEERMLNTEY, AW THLXEMNTHD EEXLND,

Z ZCAMETIE, ERVEBMNEEICKITTEELRA LT ST LT, MILEE ORI %2R A
77 ZEFE % 0.01,0.09,0.19 wt%¥IN L7238kt 2 573K, 773K,973 K DIRE T 5%DEAZEZ2 D X H 1T
FIERREZI1T o7, AR OBIZRIZIT JEM-2100HC Z I EE 200 kV THEH L7z, EABED
HIEIZ1X JEM-3200FSK % I3 EE 300 kV TfEA L. EELS 2 AW IRERIE 21T - 7=,

Fig.1 IZZHE % TN ZH(2)0.01 (b)0. 09 (c)O 19 wt% ¥ L 7= 3Bt DR AR &2 g, ERZEINT
BIZoN T, ERRIKROERNL A ) ©
EML TS EHmIZHh -7z, |
F, BNIBEIZIIRERE |
EBRNZ L s, BB %0
BREEICREREEYE X ’[?

BLEXLND, o . S < b
(1) M.Okamoto, R.Tanaka, Al S 8 s RN T £t
R.Fujimoto and T.Naito: Tetsu-  |p=1.025x10" /m’ 1 um |p=1.019x10"/m* 1 um [p=1.126x10" /m? 1 pm

to-Hagané, 48(1962), 123. ] ]
Fig.1 TEM image of (a)0.01N, (b)0.09N and (c)0.19N
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81 4_3 BFREIZL S Au-Si ERTEILEYMDRK
AH TR A, W BF A8, ik BB, (£ FA A8
BRKT A, BlRKEHEZVS—B

Formation of Au-Si Metastable Compounds by Electron Irradiation
K. Ota?, S. IchikawaAB, S. Hatanaka®, and K. SatoAB
4Div. Mat. Mfg. Sci., Osaka Univ., BResearch Center for UHVEM, Osaka Univ.

Au-Si ZIERITASHAL Au-19at%Si 12V T 363 CIZHegh Mz A L, YEAEFHDOIZATTHE L
LTHLNTWD, Au, Si & HIZHEIZEER L2V, BRIZBW THEERZ LA DRI ZHEH
HEEINTWB[1], LOLERL, ZOEECHERA =X A
A GNIZ72 > TR, AIFFETIE, ETRHICE D Au-Si #
REACEY DI & Z DB EHRET* B L 35, EFE—
LFRBIZIY, Au T JRFZ2 T ENLT 7 Z(a-)Si0x TERA T a-
SiOW/Au/a-SiOx M & ERL U 72, BT R K OHHARBIZ I I13ER
BB SE (Hitachi H-7000, JEOL JEM-ARM200F) % F\ 7z,

[ 1(a)lZ as-depo.ZAEL DRI E 7 [EIHT (SAED) M ERT,
Au @ Debye-Scherrer U 7 & a-SiOx b D/~a— Y v 7R EER
INb, BIRT 75 keV BEFRE (9.0x10% e/m?) 2179 &,
IOWI AT LD ICETY U IR RERE & 72 0 | & BICH =2 BT
VU IRBEINTE, Inbix, ETFRIEICK BT ik
DEREEAL & a-SiOx D RN L LI /bEMAERIZE Db D &
%% b 5[2], [1]L. Hultman et al., J. Appl. Phys. 62 (1987) 3647. [2]

1. a-SiO/Au/a-SiOx 7 &
AED % -depo. 3 £},
K. Sato et al. Acta Mater. 154 (2018) 284. [3]ARMFED—ERIX, BifFE (Sb)75 ke\.f %}%Eﬁf&@o &S

FARBFFE(B)(21H01764) D 348 % 5 1) T i L 72,

S 1 4-4 AREEE L1 Ti SIBE R R 15 11 SRS EEE
FH BAEA HFN ER® B KES® WL 8K/ HLE #-C
AKBRA, AKIE BERESK (B €

Process of grain subdivision in cold rolled Ti-added ultra-low carbon steel
S.Akai*, T.Morikawa®, M.Tanaka®, T.Ichie®and K.Murakami®
AGraduate school of Kyushu Univ., BSchool of Eng. Kyushu Univ., © NipponSteel.

(S SROFOEAHMBIIIR O TRMESCHRREICRE S FE5T 5. BEERICL Y
ETAEFAMRIL, TOBROBNEIZE VAL 2HRAEARMORBICEELEX DD, ML
B COMBROBMEZBIER L, BHREHELZIEX D Z LIIEETHD. AR TIE, EREKOT T
HERZ, JETEROEKRITHENITTL 1 D Th o b3 EEICHEI SN A EEHER L, JELERTH
DORI—ERZBERICI Y, BRRODENCEELEZDZRFIZOVWTRINT A EEHME Lz,

[EBRFE] EMITBGEE £ O Ti BIMBIKRFERHMZ Az, Z Ol oAl 2% LT SEM-
EBSD VEIC X B FARIE Z 1T o 72, T D%, BIEEZRET H7OR CHIFE CIER L 72/ @l
R LUT-HE L F— R ORE 21T DA R, 20%F TELEL, [F—MEROMSR T %I 2 EIER]
LU LT, F72, FERORFNEETE 2%IZHOVTHITo 2.

[EBRAER B L UBLE] 20%EEMIZIBNT, PG GRS 2 DDOREFMNA~KEmEEEIA T
TWERERRRINEEIFIE L, T 0 OSBRI LB AR L ERF M EH LTV DM N H -7z,
ZDZ L, BERALOSEIOREIIVHFMITEEFEL TWEZ L ER LTS, £, 2%/EEM T
DFRYFEHRICLY, BEERANOITROENEB L LD REBEMNIER SN, ZofERT
fDFEIR L 1T BARDFA~EFEREE L TWel2d, 20X 5 REEBBRE RO BN B
RiETEEZOND. ZOTRYOEBEOER & U THERSRORE —ERIZ OV THRET 5.
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S14-5 50 LRTHEERESE D MX 24 H 1 OB S R
Bl BXA €F BAE KWMRE &FC BAi € C XA #8Mz°C
AKIBRE A ARKIE aRN)LOBET IV /HRXEtt e

Characterization of MX precipitates in Cr-Based heat-resistant steel weld metal
K. Takayama?, K. Kaneko®, S Ooami, T Okabe and H Takeda
ADepartment of Materials. Kyushu Univ., ®Department of Materials. Kyushu Uniyv,
CKobelco Welding TechnoSolutions Co. Ltd.

[(FESHRIE. KNI ETIIBLRFBHEHEDOHIBA RO N TWBN, kS ET T NOBZER
ErrlbE&esZ L TCoBLRBFEHENHB TE 3720, 77 MCAVWLNAMEEIZ L Y &
WETRFFED KD 5TV AU ARIFE CIIMMEGIEESRIZE R L. MX BT ) O s & D R
HICRIETRTFE2EHATLZ 2B E L,

[FIERIRFF DS 272 5 MEGHAE SR 2 FEEZ B2 Lz, 381 OERFFENFEE 2 OFFEL Y
B EDEEZR LTV, B LEVLE % L=, FIB L L TW5, FEAE4E81£21% JEM-2100HC
T1T 2 72, JEM-ARM200F % FiV CEEFZIRE TBHMSE(STEM) & = R /X — 45808 X #2435 (EDS)
ZHBEPE, EDS v v B U S BOBEEIT o -,

R - BER BmEOBRBHI YW T MX BT DT HHICZEZER H o Tz, B 1 O MX BT AR
B2 IR THAEIIHTHE LT 2, MX BT S OB S5 S e U7 R B8 Crdslel 1 o MX A
Hr W) O EIRIRIT 7.43 nm Th Y . KB 2 D MX BT W O ELRIFRIT 109 nm ThoTr, F7-
BRITEIIEDLDLE V. Mo BREERTH 7208 1 OF BB 2 IR T V™D RehoTz,

[1] Feng-Shi Yin, Woo-Sang Jung : Metallurgical and Materials Transactions, 40/302-309/(2009)
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STEM T DIGFHBEICLHIEHEERONERE L EEREDOEERR
B REA MK FKAB EH E/EAC BE H—AC
KT A JST PRESTOB, JFCCC

Direct Observations of Twinning and Detwinning Process in Au by in-situ STEM
M. Cao?, E. Tochigi*B, N. Shibata*-C and Y. Ikuhara’-¢
Alnstitute of Eng. Innovation, Univ. Tokyo, BJST PRESTO, ¢JFCC

TEM % OEHEMRBRIEIL, T EAMEE 2 H 2 2R RE R4 — %2 AW CER H OMAIERZE L
FEHEBETAIFIETHD. Lo, HEROBBEBRARE AL — I BEARREESCTEMEN 1
FCHRLIRFHIRRBIEPRETH o, FFE, WMNERHERS X T AMEMS)7T /S Z&FIHL
72 TEM % OB Y 2 T ADBEFBHENED LN TE Y, BO TEWVIEE TOZ DHRELER
BB EBINOOH DH([1]. ABFFETIE, T HBHZE L7z e BRI 2 £5> MEMS 7 /34 X
I ONZ STEM % V72 2 OEHIERBIEIC LV, SEFERICB T 2EBRBROR T L)L TOE
BB ERA T,

EHRA A B —AEFB)E AWV TEEERERNSER 280 H L, BIEHA<110>, {111}E
FER R AMBNLIZTEEN T 2B AL E 72 D K 9 MEMS T34 R _EIZBAF, ML, #ME{kL < STEM
BIEARELE LTz, K MEMS 7 /3 R % ZEEANEEFIIN A /L 4 —(Aduro300, Protochips #1:84)1Z#%
# L, STEM(ARM-200F, JEOL #tB)NIZ CTRIEAMARBREZIT o 72, BREMICATIMELHBARI T
& A, BEHEO O (N ERREPIRFE 1 BT O - kT 2@BNBIE Iz, £DRRN
Lick 25, REMPEMMIZEIET 28k FABIEI L. BETIIIN D OEBITHE S R #EE
IEBELD A=A LT ERT D.

[1] T. Sato, et al., Microel. Eng., 164, 43-47 (2016).

315-2

/SIV ZARFEMER Z ALV Ti,0s AFERER ORMI R T OHRE
LB KA MR R, I ETF AR R IR A
RAT A RAEREEZ>5—°

In-Situ Observation of Photoinduced Phase Transition of TizOs
by Ultrafast Electron Microscopy
T. Tsuchiya?, S. Hatanaka®, S. Ichikawa*-B, and K. Sato*B
ADiv. Mat. Mfg. Sci., Osaka Univ., 2Research Center for UHVEM, Osaka Univ.

Ti;Os IXZIB CRWH 2 AFBEMRER 2T BLOAIHEZRF Y Z LML TWVWB[1], ZhE
TR X BREITHIES T, HEER X OBEIERICEB T 2HEEELIC OV T ORI T
b TELR, KREQMMEORECRFTNRBIENR R EN TRV b, ZOFMIIMHAIN
TV, REFFRTII SNV A EBETEBEEZ AW T oL BB 2 ZOHBIE L, TOA =X L% H
LT BHIEEHME LT,

ERA A E—LEEEIZL > T B - Tis0s Bt
FEAERD D TEM B 2 ER U7z, Rt Zphid 4
57V A L—H— (K 800 nm, 8 mJcm?)
EBIERICHAWS 2V RET L OMOBILEEYE
X CEFEITNELRE Lz, EFEITHE
(B 1) 7T LI ICHBRERIC g HHO—
DS ARBICEAL LTz, 4 B IR R 3I E O ST
MEREHRET D FTETH S, [1]S. Ohkoshi et al., !
Nat. Chem. 2, 539(2010) [2] ABFFEDO—EHIXFHIF 1 SehiR e o EF EF .
EBHATFHIE (No. 20K15174) DXEEZIT 1=, (a) EEE (b) BRI 40 ps)

- | -
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AuTe R/\w 2 EIRDBMIEE L BERE
EH A, Sun HaimingB, )il B2 B, H)Il & A8, ik & B, {£Bk FIA A8
BRAKIA BRAKEEE 22—

Microstructure and Phase Transformation of AuTe; Sputtered Thin Films
K. Usui?, H. SunB, S. Ichikawa®, S. Ichikawa®-B, S. Hatanaka®, and K. Sato-B
4Div. Mat. Mfg. Sci., Osaka Univ., BResearch Center for UHVEM, Osaka Uniyv.

KRG T & % Calaverite (AuTe)lTHEAHETH Y . &/E - KR T
TEHMICHERE L, BEEEZ R[], #BEE LD I N—T"TiL,
AuTe, BIRPSRIEERIBE CHER(LT5Z L& A L, AiF5E
TiX, TEM ZOHBEIZ LY . AuTe, ANy X HEEOMBMEE &
R COBELLDEIFEZHONZTEZ L ZHEM LT 5, AuTe,
HEIIRF 7R ha ANy ZEEZRHOCTHER L, KREZ 7€
NWT 7 AA—R R TE- T, PEHEBROMRISEEIX 200 kV-TEM
(JEM-ARM200F) % W T HIZ OB Lz, K1 @I/ER L
AuTe; IR D 23R T Ol [REE B [E T (SAED)XI % 7~ 97, Debye-
Scherrer U ¥ 71X HEEE D AuTe, THREfT TX 72, 97K IZHHIT S
ELRIOIWIETRT LT 4 72— X72EHT ) VT RBEINT,

HRTEM & (" HAADF-STEM #BlZDOFE R, KR TI3fEmENZE L

1. AuTe; A /Ny X HEIRED
2 = SAED XK. (a) 2R, (b) 97K,
IRTLTWe, mEI%, BIRICFIRT S &, KEIRTLIIC (c)‘/%zufzé@%ﬁ ®
BOYy—7REHY v R8T, BHRIZICBWTEEREO

FHRABUC AT R 6T, IREICK L TR ERICEER{LT 2 Z L 23 L7z, [1]S.Kitagawaetal.
J. Phys. Soc. Jpn. 82 (2013) 113704. [2]4H/F 58 D — I X RHF BB BRI Z8(F5 2F)(N0.20K21129) D XX R & 52 1)
TEHEM LT,

81 5 4 BEADZXLTHRASINEIAZF2 VBT / AFOEREE
BRE BT A RE F—4 KB #X°
EEEEIRK< T A

Structure of Metatitanic Acid Nanoparticles Explained by a Growth Mechanism
K. Aso?, K. Higashimine®, and Y. Oshima*
ASchool of Mater. Sci., Japan Adv. Inst. of Sci. and Tech.

BT & > (TiOy) BT & L kFnly (H.TiO,) DfE S IX. D TiMs (M=0, OH, H,0) J\
HEAENHEHAEDLE STV ERREA V= RALICLoTRES ETFHRENTWS, FlxiX. BLF
B UKFID—FETH DA X F X R (HoTiOs) 1%, TiOs RAFAIRICES S — R E 720 | B D
V= FBRHENLTCHEBTIEEEZE TS, LL, — DA ZFZ BT ) RFI3EE S — ME
EEIXRRD ZENXREFHLIRBINTEZ—F, BEANREGEIRATH o7, £ 2 TR
BT, AFFE VBT 7R TFORMOBEEZRETHZLEHNE LT,

TiMs N\ ZEABER TAREEREE IV ZRONERE ZRITHICHE S SE TNV Z & T,
BEETNVEEZER L, ZOETAER, TH2—FBBILF ¥ D002)IZONTH4D Ti ZEY A
S>T4 OO H TEZHX 2L IR TE, [001]5 AN DOVT TiO(004)HE & Z 4Lkt LT Ti OfE%k
D720 HyTiO4(004) H N R BAIZBN 2 DS TH 5,

TFNVERIET D72, AXFH BT Jhif (CHEMEEERLR) %714 f#FE ADF-STEM
BE L, TiZRTHBI FTF R FNOBEREA[001]HHIZOWVWTRAEIZEL L TWAEEFAR LI,
ET VN B PRI TiO(004)H & HaTiO4(004)E DA E 72 NI XIS T 5 & ER I,

ZDE T, TiMs NEERDREA =X BZE SO THEELZET NVOZYENEROIRE
N, AZFHEUERT IR OBEERATHZ ENTE T,
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HEFTEICKYAREIN- Au@Ag @ Pt T/ FIFDHEREILDFE
Lee Hujun 4, {EB&SE4 A, Fh5E A, £ FE/8 4, Dao Thi Ngoc Anh B, %31y B
AKBRI A RIAKREZSTVERIFHERB

Influence of changes in the composition of Au@Ag@Pt nanoparticles prepared

by co-reduction method
Hujun LeeA, Yukio Sato?, Ryo Teranishi*, Kenji Kaneko”, Anh T. N. Dao® and Hitoshi Kasai®
ADepartment of Materials, Kyushu Univ, BIMRAM. Tohoku Uniy.

Trimetallic platinum (Pt)-based nanoparticles (NPs) synthesized via co-reduction method represents a new
strategy to maximize Pt utilization and catalytic activities [!. In this study, we investigated the influence of
compositional variation between Ag and Pt for Au@Ag@Pt NPs over Ag-Pt shell thickness. The molar ratio
between Ag and Pt were modified from 6:5 (standard), 3:5 (Ag reduced), and 6:1.75 (Pt reduced) to confirm
the effect on the thickness of Ag-Pt multi-shell.

The average thickness of Ag-Pt multi-shell was measured as 3.9 + 0.3 (Ag:2.7 + 0.5,Pt: 1.2 + 0.2),
40 + 02 (Ag: 14 + 0.1,Pt: 2.6 + 0.1),29 + 0.3 (Ag: 2.2 + 02 Pt: 0.7 + Ol)nmmstandard Ag
reduced, and Pt reduced sample respectively. In the case of  sgandsrd ,

Ag reduced sample, Ag shell decreased, and Pt shell
increased compared to standard sample. In the case of Pt
reduced sample, both Ag and Pt shell decreased compared to
standard sample. As a result, it is considered that changes in
Ag:Pt molar ratio during synthesis by co-reduction has a —_ R
great influence on the thickness of Ag-Pt multi-shell. Fig.1 TEM images of each sample

[1] X. Xie et al., Adv. Mater., 27(2015), 5573-5577.

516-2

HORBRFETIERW =T/ BFORFOBRENET 571 —BIER
IIARE— A, &
AKX URCA, A KXIB

Model-based atomic-resolution tomography reconstruction of nanoparticles
using a gaussian atom model
T. Yamamoto” and S. Matsumura ®
AUltramicroscopy Research Center, Kyushu Univ., BSchool of Eng. Kyushu Uniy.

T R F DI, RN o, ;2 ROV A X, ik, REORTFES], P
2 OB TFREDFEIIERGFET DO, TN ERTAT— AV THONITEZENEETDH
5, BEH 778y e lOF ) RTFO3IRTHEEZHLNCTD LT, BEFRIVNES T 7 4 —Ii33E
BICARIRFIETH D, . HAADF-STEM BSOS ) — X2 W5 Z & TRIFDMEETHE
FHRENET T 74— bAREE 2o TWD, AERIREINTER T Y —Xhb 77— =B s KL
L7 bNET T 7 4 —FEREZITOHA. WEROI v v U2y VIS BERT—T 4777
FRIARERNCRET D, FDTD, T—T 4777 bOLIRNEHRFEORENLEEND, KB

X, B4 DJRT% 3WITEH 7 ABKTERL, B N ES T 7 4 —DT VTV XAIZED T/
L7 D 3 Rt % R T 5 FIEICOW TR 21T 272, 2-5nm A XADF /R FDBV I 2
L—ya BTV, Z0VIalb—ya VEBERAWT, NES T T 4 —FEROBRTEITR o7,
BERTOETNVOHEITIE., +0RBE CHERPFRETHD I LB o7, Y HOREETIX
BRI TV A AWML, /A REOFHEBRBEEICSG 2% %kio%%wf/ﬁ%wﬁmmp
STEM B ORIy U — X% AW HERIC W THRET 5,
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EEETHIERFIED EELS 4 A —S VT ~ADIGHA
HIRSEKF A, ILERH—B, iFf&EA
AKI A XK URCE

Sparse modelling of EELS Image by Non-negative Matrix Factorization
M. Idehara® and T. Yamamoto® and S.Matsumura®
ASchool of Eng. Kyushu Univ., BURC. Kyushu Univ.

ANR—=RET Y VT DOFED—DTH B IEAMEITHIR 4
fi#(NMF)®D EELS ~DJSHNEFEER S TvW5, NMF % A
WBZ LTV AT MAT—ZITF % FEART N AATF
ERREATHI D O DIEAITINC T D E BN TE B, AHF
Z2Cli%. Ni/CeO. filif:> STEM-EELS 5 — # (2%t L T NMF @
BHRAEZBRSL, R4V 74— 7 (DRM) RISICE
T B AR O L DRI L 2 3 A T2, FRIT Ni/CeO . filifi
% 1 K[JE®D DRM KIGFEFHR. (40% CHi, 40% CO;, 20% Ar, 1.0
scem) (2B VNT 800 ‘CDIEEE T 30 43 s S ¥ - ICEE L7-
EELS 7 —#Zxf L C NMF i@ L CIERk L 7= oRflitk~ » 7
:5_»,%#0 (I IEA 10 nm D 3 HD Ni ki F2FE L TR . g htr

. (©(@)D Ce*/Ce* Dfitk~ > 7B, CeO ki1 D#) 10nm Ni/CeO, ® DRM K& D
J‘coi%ﬁ)% A CHITBIL SN TS Z L4 %, STEM- HAADF-STEM #(a)& Ni** (b),
EELS ¥ —#IZ NMF #@H32 2L T/ 4 RS EHVE  Ce* (o), Ce ki~ (d).
&, i~y TEERTAIENTE DI L ghoTz,

S16-4
AuRh ZxAEF/ HFOEIEL - ExFHEAKICEITITRSHEL

R KIEA Xuan Quy Tran®, IUEX H—B EH REC &)l EC & J|AB
AKI A AKURCE RKEC

Element redistribution in AuRh binary alloy nanoparticles
under redox conditions
D. ItoA, Xuan Q. Tran?, T. Yamamoto B, K. Kusada®, H. Kitagawa® and S. Matsumura®- B
ASchool of Eng. Kyushu Univ., BURC Kyushu Univ., School of Sci. Kyoto Univ.

Rh X EEEPEN X h D NOx BEufilfit /e & & L TRBEORVILE TH 22, M TEfli cHd i

T, oTLE E DA L Y filgEh o Rh EREZHIRT 5 Z L ARDLNATND, &&T/
BLFIZ BNV TIRLF F O TTR A DEETEMEIC R & 8% RT3 720, ERRICAEESER & zhé
BRILB L OETFHR T TORB LMD Z LITEETH D, AHZETIL, @ﬂ: i 4F B ]
5 taet RO TR AMENEHALNNIT 52 L2 B E LT, AuRh Iféﬁ”/u\éﬂ‘/
R % fpfbds L ONETCRFS T CHSLE L 72306k STEM #2236 K O — R BEH 3 & M L 7=,

Fig. 1 |Z/R 9 R—RLFDOBIEIZ XL V. AuRh
B2 RREZEZR TN TT700 °CT2H
MIERLALER# (21X Rh, 05 Y = U E A~ L
oo SHIT, RXE 4% KBFHEAKTITHB
< 500 °CT 1 PR P& TCALERAR (I3 P OV
ﬁf/\/ﬁﬂf‘ Lic, F7e, %{B?’Q”@%—FF Rh A Fig. 1. HAADF-STEM images of the same NPs
RLPRECEE LRI Y = VETRRLT S (a) As-prepared (b) After calcination for 2 hrs@700 °C
T LIRE-FERE ORI, (c) After reduction for 1 hr@500 °C
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S 1 7 1 ZRFTH-X R-BFHEEEMSEIC & AN R MR ERENT
B RFF A Natalia Reglero-Real®, Sussan Nourshargh®, Lucy Collinson®
WAXEA 94— - AF7)— AV FVKE IS0V X - D)9 IOHARKC
Volume Correlative Light X-ray and Electron Microscopy (CLXEM)
of Endothelial Cells in Tissue Samples

A. Yoshimura?, N. Reglero-Real®, S. Nourshargh® and L. Collinson®
AGrad. School of Med. Yamaguchi Univ., ®BQueen Mary Univ., “The Francis Crick Institute

E¥ - EWFHRBV TR tE-EFHBEBEMERE (volume Correlative Light and Electron
Microscopy, VCLEM) X8 HEBIERIC X o TREE L 72 IR OHIE & 2RI LT B 72O O R HE R0
FELRS> TS, L LEBEBT OREDMRZBET 2720121, RE2REBFO/NI 7258
BENRLIS ADOTHTVERH D, AFKE T, MEREHIBWTHRR < BREBEZK Y AT
FELELTVCLEM & X#~vA78a bES T 74— (uCT) A EOEZ CLXEM DU —27 71
— R T D, ¥ U ARG MEIRT ORI M % B BMEERE CRET 272 0iz, M
kOB EIATH LT — & L A% uCT 7 —F %, in vivo HIAER LI ENZ — % b LITH
B X8, BRPERUICHEIR 2K D JA A T serial block face SEM 5 —# ZEuG L7-, B2, 6 08
i S NN OB E S - X MR - BT —FHCTRIET 5 Z & TIERIN BHERR O ki
EOMTZZER LT, ZDOT—27 7ua—0OFEIL, 1) H2REHE < ZHRMEBREEChHIITER 7T
BBTH 5D, 2) AVa R DOFBAE Z LR\ oo | iS22 BT IR f# T
T&5, 3) HBICITES AT —va VRERRIODND AT v FIXEENR, 4) &2TH—7
YImADTRT TLATITRADZEThH D, EDTOBIEVFEE~DEAZHIFL TW5D,

S 1 7_2 BEEEBHE Y EZRAV-RBLEORERS A—DT
EE TESA BME FES BI T 95 R4LEC Wik BT

R —# € Bl XEa P, B GES, /\iE WEF

FURKRR - £ thBR B FHIRH 4, HEX - EGRIRR 5, EEH - HERRA C

ERH - RXA RS2 FEHfl OILP, RX - T F,
HRK - WEMYRTAFEY T4 HREE—F
Confocal Imaging of Faint Light by Transition Edge Sensor
C. SanoA, C. Okano®, C. Horie4, T. Konno€, Y. EtoPE, K. NiwaC, D. Fukuda®®, N. NomuraB®¥,
Y. YawataBF
Graduate School of Life and Environmental Sciences, University of Tsukuba®,

Faculty of Life and Environment Sciences, University of Tsukuba®,

NMIJ/AISTS, OPERANDO-OIL”, Graduate School of Engineering, Kyoto University",
Microbiology Research Center for Sustainability, University of Tsukuba®

e SR NEEMEEIEIC LD T4 TR A A= Zid, A& TIREE THIK OSSO/ N o
ZURVE, ERAYWEOREMZAF I/ A%EBHT& 5, L Ui ITHiRics LOkEE2
RUE A= T Y =2 A=V TI3REEE 572, & 2 THRFZE T, BinEiRB i Y (TES)
ZRWTHEER A EZ R T 2 A RBEMEL R L, BBVRIRENT —TOESY A — VR KR
TATENA A= T HFEIE LTz, TESITHE—KFHRHIIO—> T, BEEEROEBHEEZ FIH
LCASF LEHOZRNF—2E8 L L THRIET 2, RHEHEIORFERIIMET ORI 2 HIR T 5 235,
AIAEAEIRIC 81T D TES DR ERITER TE 51T E/NE V(2 X 10-3 cps LAT), TES IXWrEH LA B
BORIZHRBEINTEY, HIETCEELLLESFBREL D7 7 A X—TCERK Lz, Fv 7
21X GFP Z1E# MIICH B3 5 GFP-Hela Mifid (Hela/GFP cell line; Cell Biolabs inc.) % i\ 7z, AT —
VA UFaX—Z T THRRAZEEE LR D GFP 8t % 30 R L7z (RS S&M: 405 nm L—%
—, 180 nW), EFFMBLZICH D ST GFP ORNEITWA Lieho 7z,

TES I[ZITEWRE RSN b 2 =— 7 22558008 2 ©d 5, £TRITE CTH—= XL X —5#E
BRH D7D, BEONTVRRFFCASF LTHHFEEHRITE 5, £ L TRVWETIETIERN
WZ2BHTED, CNODREMEEZENLTZTA T RAA A=V T DA BOTFREMIZOWNT bE#R
L7zuy,
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LVSEM R\ = TEM Y1 DO #1-% STEM SiRIC Kk b Hi%x L
REZ WA~ It

BE B4 BK #LB RE FEC EA HED
HE BEFA MHF REE XIF RFA
BXEA BRXEEES BXHAILNS T €, BXEHE P, BXAEETILEREE
A Novel Technique of STEM Observation of TEM Specimen Using LVSEM and
The Application to Pathological Diagnosis
T. Nagumo?, T. Takaki®, M. Sakaue®, M. Wakatsuki®, Y. Inoue®, S. Mukai® and T. Yamochi*
4 School of Med. Showa Univ., BDiv. of Electron microscopy. Showa Univ., Hitachi High-Tech
Corp.,°Grad School of Dent. Showa Univ., EShowa Univ. Northern Yokohama Hosp.

e D> & 12510 FB 1 TAMK S5 (Transmission Electron Microscope: TEM)IZB AR LHERZIZ LD &3
LIREZMICAVWONTETEY, ZOFAEITHALNTHS. LM LRB L, TEM ITITREHER
BDEMTHDZ L, BIEHABNRESND Z L, EEOHEARCKHRICEARBERANNNDZ L, #
BERERTHDLVWOTERREHD. DD, JHEBWNI L > OEFITBNRY =L THY 2R
b, BHERIZIBWT TEM ZFIHT 25 Z EIXREM L RV 525 5. TFEME R E ERUREZZE
TE 7 IRMBE(LLT Low-Volume Scanning Electron Microscope: LVSEM)23BH%E X 41, & BRIKEERER
T ~DISAPHGF SN TW S, (REZEH A &K R H#8(Ultra Variable-pressure Detector: UVD) %
> T LVSEM T STEM BZHUS§ 2 Z L ZARE L T2 AHEF STEM HL & — 037 IZBAZE S
HIREI A COER D EmAFREBEDO VRS HIFINTERY, WHEBENICHT 5 Z &L THERD
TEM BIEI251) 5 RIRZH - o B BREHREZ WS wraethic 2 % L & 2 7o, 4 [EIF 4 13 LVSEM
Z T TEM Y15 281823 2 Hffr 3 SEBR ISR B W IS A FTREREE T 2 72012, IgA BREL 7
A PV ZAOBESHAERRIKIZOVT TEM B & OB ZRAA . L TRIE W REDOF
5 IgA BIECIIEETEEMENPARICBIZERERbDEZ, 7 F—YXATIET7T IS MR
MEDHABRICBIZ SN A b 0% 1 fITOBOIR L7z, fER, 6k EIZIZFRRICZET /IREZR EiR % B
BTELERETTRIIAVEEFE COBENFRE ThoTz. SHROREZM~DICHABHIRFINS.

C.AEYY a7 £ T DOERMEE & ERBMRO = RTEBER MR
BHE FERR, WKk £ FE BX A0 KB XH RE
PN -

Three-dimensional anatomy of mesophyll and bundle sheath cells

in a C; plant, finger millet

M. Maeda, H. Matsunaga, R. Kikutani, M. Taniguchi, and T. Oi.
Graduated School of Bioagr. Nagoya Unipv.

CHEY DIERRRRICIIMERER L OB REN B2 2 2 T O A M, ZERIIE & M s
FETFEAEL, WAIIC E 72035 T Coa A RREI AL L T 5, MMliEOERAEEIT R 72
D, ERERRITMEERICBIET 52—, HERBEREIIHEYREICEC TROERITE
DHNCRELTWS, LrL, T 5 EMEORESLERAEDOMENEEIZ SOW T =ZRITTH
RIFFTIIR SN TV, £ 2T, ARE T, A 2B CHEMDOY a7 oy OER M,
MEE REHIRZ N ZTICOWT, MEsE & BRI EZXTRE U TEIE - RICED AT,
e A EE - BIEERE LERY 2 AT 4 RAZ X 2B L, £ SEM (TM3000 % 721X
TM4000PlusIl, Hitachi) 2 X » CTUIF OREMHREBZINEL IZRE L BEEMHENT Y 7 by =T
(Image-Pro3D) b TC=IRITHEE - AT 21T o 72, TERMIED =R THEBEBS N GIX, 2HD
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Three-dimensional anatomy of mesophyll cell in finger millet leaves

by serial section scanning electron microscopy
H. Matsunaga, R. Kikutani, M. Taniguchi, and T. Oi.
School of Agr. Nagoya Univ.

Cs FEW) DRI IX, BERECTZRE B 72 A IERAIIE R L OMEE SRESHIAR © 2 DDA Bkifa s
FEL, ZRTH C A RKEIREZHBEOICOEL TN D, CoEDOIERNMIRIERMAIL, @ERHNT
PRI CBAE L TV D28, JRG, etk HR EDBREE R b L AT CIIZER A A HES SRS HIRa R~
BETEREEHNERINDS, ZOHRZBOFELVWBIHERICOVWTUIRMBHATHY . ZhETIX
FIZE R O R IEBTERENTON TE 722, ERAMRIISNSA L LTI HR0EME 2 < O i

(Bt 28 L TR0, BEROEREIZNETNNBICER > THESNS, Zod, &
0 AR TR MT 2.5 ZIR TR 2R -, MRS E O =R Tftr & LT, EE -
BHIEEHE L7-RE DB R 2 AT 4 R T A2 LICEIR L, EEREFEMKEE (SEM) (k- T
YA OREAARBZNEA ZHRE L OB EBEE T 2 FENEFERLINTE TS, L1,
THE COREEFNIER BT (FE-SEM) 72 ORI CTHERMERLRBIRICE DI bOBRERTH
%, AR TIX, CHEHTH D v a7 ExOERHIICEREEE2FHE L, £ 0ESMEREOEGY)
R BN CHEMEN 72 5 SEM (TM3000 % 7213 TM4000Plusll, Hitachi) % FiV > CEE4 % B
B L%, BEBLEY 7 b7 =7 (Image Pro 3D) X > CERTEEEELI T, ZHUTX D,
BHEZ K ON T ZERMIRIC BT 2 EREOMBENELE 2 MARRIORT Z LN TE 72, BICHEBEESS
FARIZOWTOHE - fE#HT 2 TE LTV 5D,
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Establishment of pulmonary glycocalyx observation method
for treatment strategy of circulatory disorders

M. Wakatsuki', T. Takaki?3, A. Ushiyama5, T. Nagumo*, Y. Inoue?, K. Honda?, T. Iijima!

IDepartment of Perioperative Medicine, Division of Anesthesiology, Showa University School
of Dentistry,2Department of Anatomy, Showa University School of Medicine,*Division

of Electron Microscopy, Showa University,*Department of Pathology and Laboratory
Medicine, Showa University School of Medicine,’Department of Environmental Health,
National Institute of Public Health
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MEIMTOh T\, Bxide MBRIADRD, 7Av 77— (ALB) BEEERZ AWV
To U ABHERR D GCX BIZR1ER 2020 4EI2HESL L7z (MMM. 2021 Jun;54(2):95-107. doi: 10.1007),
AR, ZOFEZISHA LT, XREMEIC X BN~ ALB BEROBRESMG:ORG & BETFHE
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iR % L2V AAERR I, AR EEICEERPDBRZEE T, WK 30 EILL LT o 72 iRk <X, BxE
., BERMICEDL O FHRFEMET CEHERDOBEESICEIIRD b o7, LV-SEM T
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BIE, TEM IZ X AR EEONM, BHERISAICET 723EHERORE L oG, BUilE~ 7 2%
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Quantification of radiation damage to samples in the MicroED method
Keigo Takahira'2,Kotaro Tanaka!,Hiroyuki Kanda?, Akihito Yamano? and Takuo Yasunaga'
IDepartment of Creative Informatics KIT ,Fukuoka, Japan,

ZRigaku Corporation,Tokyo,Japan

MicroED £ix, BFREITIZ X o THUNESR T VIV O EEEREZE L FIETH D, ZLE
TlE, BT FEL LTEIHEDLN TEX 72013 X #fs ST Ch 5, IED X BIROEE
B, MHSBOESEIZL > T, % pm’ BEDOKRE S ETOKBTHIUT, BTN TFTEETH 5,
1pm® X 0 b/ S BRI, HENRET, T—F OIWEIC LA 10D, £Z T, 1um* £V
H/NIWRERTHLREICEYTT — % ONENFEETH D MicroED ENRITHEER SN TWD, EF
R L FES & OMBEVERANEV 2D, MicroED {ETiE 1 um® £V /N SVBRBU/N SR Y 7 v b
BT — & OWENRFRETH D, LnL, HEFEABENZ LOEKL L LT, AB~DETHE
BRI E 720 | BERITIC S RETT — X ZNETERWEERH D, BTRICELDF A -
BT LN TEIREFTEORMNBLETH D, BEFREBELZBRBIELHEL LT, &
EIRHISH T2 CryoEM ERH 5, AR TIX, BEOMEORLR 2B ZHAWT, EFHRICE R
BOF A= L CryoEM IEFHIZ X 2 EFRBEORREZ ER&ILT 5 Z L 2R AT,

A U/ MR s s et L ¢, fEAHEERE 102 5Bl 0 38 L CREIITg 2 R Lz, INE L2
B ARy NOBREDOEE S &IZ, BT EITV, BEDOETAXEZREL, REFA—TVOER
bR Aiz, AETE, ETARNLF AV EFMT 2EELZRET D, 5%1T. RelofEEY
oL, BFREBELZZITOTOVREI ORI O, 3UBHE T OREEMITICLE 253 fERe C O EIHT
BOIEDBEOREBETFREDORF 21T72> TV,
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Measurement of Magnetic Domain-Wall Width in Nd-Fe-B magnets by DPC-STEM
Y. O. Murakami A, T. Seki 4 B, A. Kinoshita €, T. Shoji €, Y. Ikuhara4 P, N. Shibata 4-?
Alnst. of Eng. Innovation, Univ. of Tokyo, BJST PRESTO, ¢ Toyota Motor Corporation, > JFCC

EXEHBEOET—F —FIE DN D KABADEMERIICIBWT, I 7 a2k CTh dHEX
BLOZOERTHAIMEBEDOREENZEET HZ LIIMO TEHEHE TH 5. FRCHEEREII BT 2B
B RBPAHENERORE SITKFET D & S, RFTRBREE L BEENICKBT 2. 22T
AHFFETIL, EEFBIEE 7 EMSETE(scanning transmission electron microscopy: STEM) % FiV 7= & 55 fi#
REBRIGBIEFIETH DA =k Z R I (differential phase contrast : DPC) STEM £[1,2]% A
C, Nd-Fe-B REEAHOMEREZEHENET D2 L2 B E L. BEAXAEE 23 ICm 22/
DRFECEBIRT D720, HAIOXNY L o X HB# U7 R0 fRERLSS 7 V) —STEM[3]% F\» T DPC
BEEIToT-. DPCBEDOBICIIEH =Y T X FOEEDPEEIT bARWED, EFREbTNIC
RIS ERN 5 A% ¥ U F BHRNEH LA Z AW TET T 2 b7 2 MERERE L, BEEREHIE DR
B EER AT, MO R DZEROFER TR LeT — &It LT, BEEEDRENTIE & I 2 i
MRIESEBER A AW TV a ZEEE VT INVIIEC LD 7 4 v T 4 VT ERATV, BEERE R L.
FHMIIRRTHRET S.

[1] N. Shibata et al., Acc. Chem. Res., 50 (2017) 1502. [2] T. Seki et al., Microscopy 70 (2021) 148.
[3]N. Shibata ef al., Nat. Commun., 10 (2019), 2308. [4] Y. O. Murakami et al., Microscopy, 69 (2020) 312.
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A Framework for Stereo Reconstruction in Scanning Electron Microscopy

Y. M. Ma 4 and S. Hata 4
A Interdisciplinary Graduate School of Engineering Sciences, Kyushu University

Stereo reconstruction of specimens using stereo images has become a popular research topic in the
field of computer vision due to its intuitive nature. The stereo reconstruction of SEM images can be
used to analyze the topographical features of small-sized specimen surfaces. Here, we improve the
existing stereo reconstruction methods and propose a fast and accurate framework for the stereo
reconstruction of SEM images and evaluation of the results. Our experiment uses classical algorithms,
such as SIFT, SGBM and Gold Standard Method [1] with optimized image correction algorithms [2]
which takes just seconds to complete. The evaluation of reconstruction results is achieved by
comparing the cross-sectional heights of reconstructed volumes and specimens. The height difference
between the reconstructed volume and the specimen (~ 40um) is less than 1um. Figures demonstrate
SEM images and resultant stereo reconstructions of (a) polystyrene microspheres, (b) a Cu-made
mesh for TEM.

O

[1] Hartley, R. and Zisserman, A., Multiple View Geometry =% (: C’O
in Computer Vision, (Cambridge University Press, West CUVU
Nyack) (2004). ——

[2] Kudryavtsev, A.V., Dembele, S. and Piat N., 2017
International Conference on Manipulation, Automation
and Robotics at Small Scales (MARSS), pp. 1-6 (2017).
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