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Observation of electronic states in rare—earth monopnictide
using angle-resolved photoemission spectroscopy

2@EEx2°

1,2,3

Kenta Kuroda

'Graduate School of Advanced Science and Engineering, Hiroshima University
AWPI-SKCM?, Hiroshima University
®Research Institute for Semiconductor Engineering, Hiroshima University

AEDHBNEFH I (ARPES) (X, MEICHZEFL. ABMSKRESIN-AEFDEE I
ILWE—LMHAEZRENTHILT. BRTOEF/N\IFEBETRET D20, MEYMEOHE
[CEWTEBICRALGEBRFETHS, -, TRIILF—AIELRENLZIRE T HME AL, B
BHE-ENILREIZENL——FHABEDOEDIET, MROCHILME CRBIGERGTE D
BEMEMBICBITAEMAEEFDIRAE LS ARPES TEERMIZAERT A EMNTTEEICAS [1] &

REETIE, FLEE/T=H54K CeX (X: P, As, Sb, Bi) M35, CeSb N R TERDMEER &
FEENSHHER R DHEEIZDULVT, ARPES AWV -RIADHAEEBENT 5. COHBEGHEOHF
WiE, RESORBEEKREINM/NGEEEICHEUTERMICERTSHIZHD [2] D
BHRIT 40 FULEREINTED [8], TORKMLGEADZ X LIERIZEBASN TG, $FIC
FEBLEZOIE, CeX AWTNHERTREBHEEMFEERTICEMDDLLT, AROT=IT
THRIZEIET S Sb 5L CeSb HEITATEBEDMREER IZHIBTHIRTHY, COEWVIEED
R IDEREIRIBELHIEEZ =,

ZIT, L—Y—%#FAL\ =55 fi#HE ARPES [Z&5 CeSb DEFIRAEEBICIZ T, RHMET
% CeAs 5&U CeBi LD LLEEF DT, TDHFER, CeSb IZBWLTIE, TNFETOHXRERTITIRZ
BNTWVEN =X v 7HERDFEERMEBEEFDEANLTNULBEE (4,5 ©, BFE
BFL Ce AfERIGMELD ZHREEERMNEBISN T [6]. —F CeAs ITELVTIL, CeSb &I
KRN KECERY, EEEFEAFEIH/ D EDEFRFEEMNEBEOTNDIEAHLMIZLS
fzo 0D CeSb & CeAs MEME, ZTILZSENDKES, THHEFYITHDEZEVICERTHEER
TWw3 [711 .

AFEETIE, ARPES TIToI-BARMBNICMA T, EEXRETHZIZIAL LIFfL—F—XEY
2 ARPES DS EDEEIZDWTHHNEFTETH S (8,

[1] H. Zhang et al, Nature Reviews Methods Primers 2, 54 (2022).
[2] T. Kasuya et al, Physica B 186, 9 (1993).

[3] J. Rossat-Mignod et al,J. Magn. Magn. Mater. 52, 111 (1985).
[4] K. Kuroda et al, Physical Review Letters 120, 086402 (2018).
[5] K. Kuroda et al, Nature Communications 11, 2888 (2020).

[6] Y. Arai et al, Nature Materials 21, 410 (2022).

[7] Y. Arai et al, in preparation.
[8] T. Iwata et al, Scientific Reports 14, 27 (2024).
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Development of novel radiation detectors consisting of novel scintillation materials with higher
mission efficiency
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Shunsuke Kurosawa'? Shohei Kodama®, Chihaya Fujiwara' and Akihiro Yamaji'
'"Tohoku University, Osaka University, 2Saitaiama University,

DUOFL—REBEHRDIRILTF—FH eV IEE DN FITEHMIE HEEEMR MBI ELT K
FHREFTAD N FHTEAHAINTHY. EEMHORNLRRITENME~ZEBE THD, T, ZLDE
B FL—RIINUR Xy TE5ES  BAEIIVCKONDERIZESTREDZN,. ZOSHID
FroyTERNEIIRLEBIDRERIZHS, thHF THREDL VD FL—EDELTEILPDEES Ce™
D 5d-4f BEHEEIL, —HDBINERE 2V BEIYIREVIRILF—ZEFH D20, /\UFA
TERADELDE=HIZIE—FEULEDNVRENBEIZESTLSD, TIT RIEFIDIZ 2eV BE
UTDEICHREOEFRNTEATEIMHHELADBNIE, BTy TLHTE BAEDERLE
#TES,

BEOKRE AFRNFELEEHETORILPDLELTIEH AL C ENEBTHRIZLD d-d:EFS.
HLLIE NS R EDF L EETLRICKD 4f-4f BELEIFONDID . IhoDBE N FGIEIRILTE
FIAIELIEZREVEHIB, FEXZOTAIZKYFEREITELS <1008 LEIZHS, — AT,
DUFL—AERNREHEEHRIIZAEWL TR EIZ 1 A 1 BORSBOIRILY—%5HAT55
BT IWITHN A T4 D) BRRASNTWS RS, RIEIHEXLFGDBE. BLDIE
OB S TLESIBR ML TYI) BELTLES,

ULEDZENMSEHLWELDDT, 10 us BEUTHDOEVWRENLEREZF ODLSLHFE-E
FHRARLEUOFL—2ORFBICMYBATLZ, ZDEVRELEST=DIX, 2015 FTAICEHFEINT-
Cs:HfCls #&&R (B IKE 400 nm BiI{%) THY. BMRE LGNS 54000 HF/MeV FHZLFENLE
BEV 5us UTOENLFGZEL T[], AME T LUZRIELYDIEREFIIRICEHRLTHK
BOEFRNRBEAEFEDIIITERETV. ERICTVYIOI VAT > THRREBT L TEDHE
Mz,

COREIZEWTIE. N\ FBEDRELCEEFEORAENVBETHY. TDT=HIZ UVSOR
BL3B Z#HUDIERAIE TV =EUV =, ZOHER CsoH A ED FE = 50,000 F£F/MeV LLE, &
HFMSus LTOFHFLWMRER BT ENTET[23], REETIX. Zb UVSOR DFER%E
HLEDT. INEFTOFRMHEDOFERIZOVWTLE 2—%F175,

MAT,. NSO FL—2EREFR N EHLORGHRRHERIZOWT, RAXOBNEED
[CLE2—%1TL)\, UVSOR TOEBRERNIHESET - HEFE LWLV RICEBWTEHIEFE(ICKEH
SREFONTVSRIZDOVNTHRET S,

[11 A. Burger et al, Appl. Phys. Lett. 107, 143505 (2015)
[2] S. Kodama, S. Kurosawa et a/, IEEE TNS 67(6) 1055 — 1062 (2020)
[3] S. Kodama, S. Kurosawa et a/, APEX 13 47002 (2020)
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The Structure Analysis of Soft Matter by Resonant Soft X—ray Scattering

=G — T RERAN 2 SILEL?
" RAMFE K. 2325 CEMS. 3 4 F#H UVSOR
Yoichi Takanishi', Fumito Araoka? and Hiroshi Iwayama®
"Kyoto Prefectual University of Medicine, 2RIKEN Center for Emergent Matter Science,

3UVSOR Synchrotron Facility, Institute for Molecular Science

BROEDFHEELEE2VINII—DEHEED 1 DITBRMMBHEHRICKIBEERECHY.
BRABLUVAIMLGSRATLRNAICHEEL., £FIHRLLGHBEEMBGLECRIASN TS,
ZORMEEFESICZEDEHELBBREEICSERL, AV RIEVIBEMAT—ILDEEPZTOFHE
BB BB CTENILINETITHRVVEREHRA MR- BEZRETELEEMLH D, BERENT
ELTIIXIREREL - B DA HEM . BEDXRHIE TEROEFEEICHBLELOD ., —fRIZXA
F—E2LLTHRSDT HIRAFRRIDLIGEBHEBEEZLDAAIFVIRRBOBEIL. BEREARAD
BFEZEICENGZVEORAN OGN, HEXREEIIBENDTENEFDHESIRILF—
[CASIXBIRILF—EEHhEZ2ET. ARDEBEEICEDEICBRICHYREEZRZRT VY
ILTRBRTEILELHY. ERROFMMEE RMLTARKEH THoI-EREL. EFAHEL. Z5
LIt EDEVWEREICBITT 52EMNTES,

CNETHERIIEXBOLBEHEZFTOTCEUIN. BEDRBRTREH DILAMICESNT
W ZCTHBRBEAZIVECDY T FIF—~BAIE L -8H. RERFEFDK-edgelR IR iR
T RILE—ITHHY T BB X HEEN D2021EN DEFE L, XBIX. RED—iE LT,
B2 & 5> BB KRB B RRBEET/HAMRL2ICETE. F/T14FAVMEE DTS
RO RICEELHEREHRE L. HBEHXBHRILDOSEDOAREMEIZER LY,

(a) (b) (c)

(a) On Resonance

(b) Off Resonance

Fig.2: Resonant Soft S-ray Scattering of in the B4
phase of bent-core liquid crystal. (a)284 eV (ON Res),
(b) 270 eV(OFF Res). (c)Nano-helical structure of B4.
Scattering corresponds to the half of the Helical pitch.

Fig. 1: Molecular Arrangement of (a)
ferroelectric SmC*, (b) ferrielectric
and (c) antiferroelectric SmCA*.

[1] Y. Takanishi et al., Phys. Rev. E(Rapid com.) 100 (2019) 010701.
[2] Y.Takanishi et al., RSC Adv. 12 (2022) 29346.
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Scanning Transmission Soft X-ray Spectro—Microscopy at

the PolLux Beamline of the Swiss Light Source

Benjamin Watts', Simone Finizio', and Joerg Raabe'

'Swiss Light Source, Paul Scherrer Institute, Switzerland

Scanning transmission X—ray microscopy (STXM) uses a focused X-ray beam to measure spectra
and images with a spatial resolution better than 50 nm (current record is 7 nm [1]). The application
of various spectroscopic effects allows STXM to achieve strong, natural contrast mechanisms based
on materials properties such as elemental composition, molecular structure, molecular orientation,
elemental oxidation state, and/or magnetisation [2]. Since X-ray absorption spectra combine linearly,
STXM can be used to quantitatively map a variety of chemical and physical properties in composite
materials at the nanoscale. Such information is very useful in a wide range of research fields,
including chemistry, physics, biology, geology, metalurgy, catalysis and environmental science.
Further, a set of projection images from a rotated sample can be used to reconstruct the 3D sample
volume [3].

After 2 decades of operation, the Swiss Light Source is currently undergoing its SLS2.0 upgrade
[4] that includes a complete rebuild of the storage ring and magnet lattice to a seven—bend achromat
design. While the electron beam energy will also be increased from 2.4 GeV to 2.7 GeV (400 mA),
the major improvement will be a 40 times decrease in the horizontal emittance of the electron beam,
which means that the X-rays will come from a smaller source volume and therefore be more brilliant.
At the PolLux beamline, which uses a bend—magnet source, this will translate directly to a similar
factor of improvement in performance.

This presentation will discuss the principles of STXM and the operation of the PolLux beamline
with some illustrative results.

Photomultiplier 1
® Tube + Phosphor

Zone Plate
Mount

Sample Y

Monochrénﬁétic
X-rays

-

&
s /*,\'b‘\
"0

~

Fig. 1: (left) The PolLux STXM, showing the sample plate (green), the supplied X—ray beam (blue)
and the interferometer laser beams (red). (right) A STXM dataset combines images and spectra.

[1] B. Rosner et al, Microelectronic Engineering, 191 91-96 (2018).
[2] H. Ade, H. Stoll, Nature Materials, 8 281-290 (2009).

[3] K. Witte et al, Nano Letters, 20(2) 1305-1314 (2020).
[4] H. Braun et al/, PSI Bericht, Report No. 21-02 (2021).
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In—situ analysis of pure iron tensile specimens under stress using
gamma-—ray—induced positron annihilation lifetime spectroscopy

A, RERSES. FIERINTE, FHE S, BEER’. KEKE &R
TIRKPFEXR [RFOEE. C ERBE.° 2 FHTUVSOR
Atsushi Yabuuchi', Ryo Awaji?, Honoka Abe? Tetsuya Hirade®,
Masanori Fujinami?, Nagayasu Oshima“, and Yoshitaka Taira®
'Kyoto Univ., 2Chiba Univ., *Japan Atomic Energy Agency, ‘National Institute of Advanced Industrial
Science and Technology, *UVSOR Synchrotron Facility, Institute for Molecular Science

BEFEHBRFINDINEPALS)ZANSE HERTPDRERFEAPCIEMEE DEFLANILDIEF
REEHEFARDENTED, ZD-H. ERMBDOBHERICHEWNEAINIEFRIEOHAZIC
HLPALSHAELALS N TNV, LHAL—EHPALSEIE TIERY AR I LGE DEETE S
SNE=MEHERGIA (Na-225) I EFRELTRHWS, ERDOEEHAHOBEFFastilc
ZTOIILEHGEFREFANSE, BEREHIELTLESIEBNALH S,

— 7. UVSORTELNBBIE/NILAAUIERE —LEAVNIEEHMRNESICIEEFEFERTE.
ZOEEFEIALTHAHDOGEEFFGZATIENAEETH D, AHEIFUVSORIEER Tt
SNTVSH U THRFEPALS (GIPALS) BIEEE[MIZRANT., fMk5RABRF DI RER D
GEFHFMECEZTDHERE Lz, SOICEMBRICSIRIS AFMNMLI-FEDIKETOBEEFF
e, EWRRICTIERIS HEMBBLTHSAIEL-IBEFHEmEFLEL-,

BLOTE —LSA VIR AREABRBEAHEL . ME99.99%D 7 =— /LU= #igk 5| 3RERER S & EX
Uft+1=(Fig. 1), BIRRAB OS5 —J O RS, 1B, BESIEZENZEN25 mm, 6 mm, 3 mmTH -
fzo REBRRDBEEFHFmE., MM EME. B, BRI TR HEMNT). BHBEETEUSAH
fRmE) DB TAEL:z, BEFOREBEFOEEFHFMETLEFHEMICE AT 520, 10KD
HERAZEMRIEHENASBEFEMEITBIL. 10AKSDARIMNLEELEHLE TRETICAL=,

F9 . A IEMATEHBIL-REBR R DOBEFFMIL108 psTHY .. CNITMBDOTLERTD
BEFHFMmIIHELTNS[2], Z0O%. HHOEMRZED THLAMOT AUETIEITEHGEFF
MOERIFIFEAEHFDNT . AV T AU STUD B TG EFFaIL109 pshHh 119 psFE
THERL =, TEEMTETEORERAIZ106 MPa® B 3RE HZENMU-EETREL-IBE L. Bl
RICHWEBBMLTAELLIGELZERTIE. REGHES (RMEKD) DIEEFFo L
165(15) psHh i5140(4) psIZHR AL, ZDERE (X241 BH67(N%IZIE R L=, CHIEFI5RE D&
R R B ED =D LI=CEEREBLTNS, ZOIENL, EEM B O RIMESHT TIEHE
NEEDOFERABRETCRITAREX M EL-RETOANEETHLIEEZLND,

"\\. s 4 " ' ﬁ \,_ i
Fig. 1: BLIUE —ASAVICKRELI-/NE B RS ERIg S 4tk 5 1 3REAER A,

[1] Y. Taira et al, Rev. Sci. Instrum., 93 113304 (2022).
[2] J. Cizek et al, Phys. Status Solidi A, 178 65 (2000).
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Dual-beamline photoelectron momentum microscopy for valence orbital analysis

PR AR A KBFL A B ' OEIE’
A E—E2 BR B aHF B
"9 FHF UVSOR, ? BlRREEHE. ° #8BFK

Kenta Haglwr Eiken Nakamura', Seiji Makita', Shigemasa Suga?,
Shin—ichiro Tanaka?, Satoshi Kera"? and Fumihiko Matsui"®
'"UVSOR Synchrotron Facility, Institute for Molecular Science, 2SANKEN, Osaka University,
*The Graduate University for Advanced Studies

HEFEEB=IEMBEPMM)IL, EFIHEMBEPEEM EAE N ENLEF 7 (ARPES)D#ERES
HEEL, EERLESEXHDOEFREEZR—EETARLELTIHLLFETHD, LI,
UVSOR TER X #1481 BL6U SE ZE4241V 4818 BLTU D2 DDE—LSAU MDD It 1B#EE I ZF) F
TE5 PMM REERT—avE#HEELT= (Fig 1a)[1, 2, 3], FHIRIZTT S FE L= BLIU [3ITIX. E
AFOERNHEERBRERET, AIERAEDOANFATES, BRTIHIEREEETHILT.EF
BEDRFNEDIFME. IR, p&p BEBERRERANTHIENTES, -, BL6U HMHDER
X %%mtt%#ﬁﬁéx;?@%%zl*w#—l HHELIHIENEFANMBIERNDSILT.EF
BEDRIREE (FREFH NI ZEREFIENTESD,

4 E. EAST PMM % Au 1 DD BE FH R FEEMBITE@E G LTz, Fig. 1b [ZIX. BLIU TS2F
NoDEEREZAVT. AHZEAIZ O, BEStE . A OAMEERBELADEEEZEAT
Au(111) D7 )LIEAFREL-ERERL, BRTIERBINEERTHE AUINDTIIL
SELTIE, p BUELSY =D HASHMAIZHEWNTLNS S EFBRL ML=,

H-pol = 1682 //
4 /__,/

BL7U BL6U™
branch

Fig. 1: (a) Experimental geometry of the dual-beamline photoelectron momentum microscope station.
The two insets show the measured photoelectron momentum patterns of the Au(111) surface with
various photon polarizations. (b) Linear polarization “Turntable” measurement of photoelectron
momentum maps of the Au(111) surface. Here, the data were rotated so that the in—plane sample
orientation is aligned in the same direction.

[1] F. Matsui et a/, Jpn. J. Appl. Phys. 59, 067001 (2020).
[2] F. Matsui et al, Rev. Sci. Instrum. 94, 083701(2023).

[3] K. Hagiwara et al, J. Synchrotron Rad. 31, 540 (2024).
[4] F. Matsui et al, J. Phys. Soc. Jpn., 90, 124710 (2021).
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Recent results of Photoelectron Momentum Microscopy
without and with Spin Resolution

Shigemasa Suga', Shin-ichiro Tanaka',
Takahiro Kobayashi, Emi Iwamoto?, Kazuyuki Sakamoto?
Kaori Niki®, Kenta Hagiwara®*, and Fumihiko Matsui*

'SANKEN, Osaka University,
2Graduate School of Engineering, Osaka University,
SGraduate School of Science, Chiba University,
*UVSOR Synchrotron Facility, Institute for Molecular Science

Revolution of photoelectron spectroscopy started recently by the photoelectron momentum
microscope (PMM) with the PEEM type objective lens and double hemispherical deflection
electron energy analyzers (DHDAs). The sample surface is set perpendicular to the PEEM axis
and the incident light onto the sample surface is at 68° from this surface normal direction.
Since high extraction voltage of around 10~25 kV is applied between the flat sample surface
and the head of the objective lens, all photoelectrons emitted into the 2x steradian can be
guided into the objective lens for the photoelectron kinetic energy Ex below ~70 eV in the
case of PMM. In the standard HDA measurement, however, the entrance slit may be often set
to ~30°x0.1°. Then photoelectron acceptance efficiency into the slit is only~10"* of the
detection of full 2r steradian photoelectrons. PMM is a revolution to realize extremely high
detection efficiency. By using synchrotron radiation with tunable hv, Es(kx,ky,kz) data over
wide 3D k region can be easily integrated within short measuring time [1].

As for the spin detection, the traditional single channel spin resolved ARPES by use of Au
Mott, W-SPLEED and FeO-VLEED spin sensitive deflectors could only realize the figure of
merit FoM for the spin detection of~10%, ~10™* and ~107 respectively, which are much smaller
than FoM~102 of Au monolayer covered Ir(001) spin sensitive 2D deflector with simultaneous
10* channel spin detection[1]. Therefore more than million times higher spin detection
efficiency is now realized by SP-3D-PMM with Au/Ir(001) spin sensitive deflector with lifetime
of a few months in UVSOR at BL6U.

Progress of the 3D-PMM & SP-3D-PMM in UVSOR on various materials will be presented[2].
[1] S.Suga, A.Sekiyama, C.Tusche, Photoelectron Spectroscopy, Springer Series in Surface Sciences,

72, p1-511(2021).

[2] F.Matsui, S.Suga et al., various publications in Jpn.J.Appl.Phys., J.Synchrotron Rad., and so on.
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Photoinduced processes such as photoionization and photoexcitation in the vacuum ultra violet
(VUV) energy range are considered important for the divertor region in nuclear fusion reactors and
in interstellar space because the cross sections (photoionization, photoexcitation) of these
processes in relevant species (hydrogen, helium, neon, argon, and biomolecules) become large in
that energy range. However, this energy range has not been investigated in detail experimentally,
particularly in terms of plasma, as collective phenomena exhibited by charged particles. Herein, a
photoionization experiment was conducted for the first time in the synchrotron light source UVSOR-
Il with VUV photon energies [1]. The synchrotron light source has the advantage of capability to
change photon energy continuously over a wide range and high beam repetition rates. These features
allow the simulation of the divertor region and interstellar radiation field to systematically investigate
photoinduced processes. The development of gas cell reactor to study the photo—induced process
with the synchrotron light source will, therefore, expand the research capability in this field
significantly. In this presentation, upgrade of the experiments in BL1U is reported, where the photon
flux and gas pressure were increased by two orders and one order of magnitudes, respectively, to
enhance the plasma density . Using argon as the sample gas, steady state plasma production was
evidenced by the detection of electron current in Langmuir probe measurements. The plasma density
and temperature were estimated at about 10" m™ at the beam and 0.7 eV as shown in Fig.1 (a). It
is found that the plasma density decays rapidly as moving away from the beam, while the temperature
remains almost constant in space. Emission spectra of argon gas/plasma were also recorded as
shown in Fig.1(b). Various line emissions from neutral(black labels) and argon ions (blue labels) were
identified. The spectra change with changing beam energy.

Intensity
Intensity

700 :

(b)

52 3p5 5p

25eV_Ar_1.00e1Pa_exp8sec

—~
()
-~

Y

<
8 <
o &
8 o
&

25eV
35.6eV

4s- 35234

o
<
<

5
&

12 600 |

o
fec]
T

500 |

[
)
T

400 [

Intensity

o
S
T
]
@
S
=
o_\
S

300 F

200 |

o
[N}
T
7
L,
i
N
-
o_‘
N

Electron temperature, Te [eV]
[¢-w] au Aysuep uonos|g

100

S !
0 2 4 3 8 10° 0 \ i ‘ J
400 440 480 520

Wavelength [nm]
Fig. 1: (a) Spatial profiles of plasma density and temperature with beam energy of 35.6 eV. (b) Ar

spectra for beam energy 25 eV (black line) and 35.6 eV (red line).

Distance from the beam axis [mm)]

[1] M. Kobayashi et al., Plasma and Fusion Research, vol.19 1301028 (2024).
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Initial results of the world’ s first solar flare X-ray focusing imaging—spectroscopic observation
performed by the sounding rocket experiment FOXSI-4
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Nanoscale surface and interface magnetism investigated at BL4B in UVSOR
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X S AZBEXMCD)IETHRERMICHH OB (BMRE—AVMOHEKEAME) D
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BWTIERICRAERTEFETHD, UVSOR (2815 XMCD =AWV -HUEAEIXREAEEA
B X f8E—LSA> BLAB [CTEMREINTE =, BLIB O XMCD EEITHBEHEZEHLHRD XMCD
BIEREEARERBEISERIN TS, XMCD BIEEIZIXRIEAN) D LINRISAAREYRE
TTRT) YN BIGEHM AN RESN . T=TKEE. B=0-=5 T OBIEE - SHBERETTH
20 BREOEGREMNATEETH D, B EFETIIEERERETRLITRER AFrR/\vR)2T
BEUMBSBELARNRAOBELABTMEDO-ODBEREFRFT. A —CEF N AELEE
ZHL,. EFE—LEZBROEEREBEIICE O THMEELT/BE. SSICITAHEERD
EREBHITADEINTHEOTINS, XMCD BIERELHAPEREIESETRETERSINTEY.
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THLHATE XMCD £EELTEZLOHERFIAICTERHSNTE -,

NFETITEAERHOXREABELEF A KEDRFHEEBEEINATRELREVRIB
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TUO FRREBEBEDRIRHEZS/OICAEBAL TE01,2], ZL T, A FE TIL BL4AB TD XMCD
BIEE STM BRREZHEMICHAEHE. 2/0ETYOEDLCRE - REMEMEICERYBEA T
W5, REEETIIEEEEZEHESERORFENEEF - WS IKEEEBI[R]. Mn/Fe EEATO
BEDRAE BEIERAEFEHESESKEOHBANM]. ERY—J774 0 IEAX—%FA
L7= L1, & FeNi/FeCo RAIAEEEDNDRFLAILRE S REIL[5,6]. HoPc/y'-FeN FHE—
TR EEORBERESESRENE. IFOMERREHREL THEREMHRIE D=0
M BL4B XMCD EENHAMETRT LELIT. MHEBELHOREV AR HE~ADILH
BEZREA-SROMARLICOVTERT S,

[1] T. Mivamachi et a/, Nat. Commun. 3, 938 (2012).

[2] T. Mivamachi et al., Nature 503, 242-246 (2013).

[3] Y. Takahashi et a/, Phys. Rev. Lett. 116, 056802 (2016)., Phys. Rev. B 95, 224417 (2017).

[4] S. Nakashiama et a/, Adv. Funct. Mater. 29, 1804594 (2019).

[5] K. Kawaguchi et al, Phys. Rev. Mater. 4, 054403 (2020)., Jpn. J, Appl. Phys. 61, SL1002 (2022).
[6] Y. Umeda et a/, Jpn. J, Appl. Phys. 63, 04SP80 (2024).

[7] H. Ono et al, J. Phys. Chem. C 127, 23935 (2023).
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Photoinduced processes such as photoionization and photoexcitation in the vacuum ultra violet
(VUV) energy range are considered important for the divertor region in nuclear fusion reactors and
in interstellar space because the cross sections (photoionization, photoexcitation) of these
processes in relevant species (hydrogen, helium, neon, argon, and biomolecules) become large in
that energy range. However, this energy range has not been investigated in detail experimentally,
particularly in terms of plasma, as collective phenomena exhibited by charged particles. Herein, a
photoionization experiment was conducted for the first time in the synchrotron light source UVSOR-
Il with VUV photon energies [1]. The synchrotron light source has the advantage of capability to
change photon energy continuously over a wide range and high beam repetition rates. These features
allow the simulation of the divertor region and interstellar radiation field to systematically investigate
photoinduced processes. The development of gas cell reactor to study the photo—induced process
with the synchrotron light source will, therefore, expand the research capability in this field
significantly. In this presentation, upgrade of the experiments in BL1U is reported, where the photon
flux and gas pressure were increased by two orders and one order of magnitudes, respectively, to
enhance the plasma density . Using argon as the sample gas, steady state plasma production was
evidenced by the detection of electron current in Langmuir probe measurements. The plasma density
and temperature were estimated at about 10" m™ at the beam and 0.7 eV as shown in Fig.1 (a). It
is found that the plasma density decays rapidly as moving away from the beam, while the temperature
remains almost constant in space. Emission spectra of argon gas/plasma were also recorded as
shown in Fig.1(b). Various line emissions from neutral(black labels) and argon ions (blue labels) were
identified. The spectra change with changing beam energy.
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Fig. 1: (a) Spatial profiles of plasma density and temperature with beam energy of 35.6 eV. (b) Ar
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[1] M. Kobayashi et al., Plasma and Fusion Research, vol.19 1301028 (2024).
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Status of Single Electron Storage Experiment at UVSOR-1II in 2024
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[1] A. Romanov et a/, JINST 16 P1 (2009)

[2] R. Klein et al, Metrologia 47 R33 (2010)

[3] R. Shinomiya et a/, UVSOR Activity Report 2021, UVSOR-49, 40 (2022)
[4] Y. Asai et al, UVSOR Activity Report 2022, UVSOR-50, 42 (2023)

[5] K. J. Kim, AIP Conf. Proc. 184, 567 (1989)
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Unraveling A site order in Bi-modified SrTiOs based relaxor feroelectrics
by probing atomic vacancy
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Experimental and theoretical approaches for observing the interaction between biomolecules and
optical vortex in ultraviolet region
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Effect of Sb Doping on Mg.Sn Crystals Studied by Gamma-induced-Positron
Annihilation Lifetime Spectroscopy and Photoelectron Holography Experiments
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B EZ I+ TERL-,

[1] K. Hayashi, JSAP Rev. 2022 (2022) 220403.
[2] W. Saito et al., ACS Appl. Mater. Interfaces 12 (2020) 57888.
[3] T. Matsushita et al., J. Phys. Soc. Jpn., 87 (2018) 061002.
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Measurement of XUV Polarization by Zeeman Quantum Beat of Helium Atom
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METHRDFED—DIREAFENZE TSNS ARENSOMFALKTEFERNTERFELL
TWAIEITA, AIERARDT DAL —2HAEHoDHFEAREDRERETESD. =12
LIS RE —LSAUEBR T HAAZRFORFFEICSCTRAKEEEILT 518, RED

ERTRAZERTH-OIFHAMME TORMAREDFTMARNEEL. ECHNEZLESN &
VRWRRE TEIEMGTEREDRARFEIEZT, —RIITKRST L ORILIKRE DI LR
REIZISCE-EEGREFRRENDELSIND.

H 2 ILUVSORIZER B SN AV T LR T DL —4%F>T, o/0MOV KRS O K EDEZE
FBERIHEZ DR FAEDFREEHTERN1-8]. =
BOT7ooAL—SEAEREETHY, EEENND "
BXBRORRETKE-ZEOERRFL EAARL AT
DOHXEERTED. COBNIZRRBEREFSILEF 1
DAEFA-—BHRAEMICRALREDELZLFTTIL c
WV RZFE SR FDEFHIEG6]GEITERSINT
Ef=A, B E TO RS IRE D E G ETE XAT
oY (NERYAV: oyl
ARRTIEE—LTAU RGO EIE THEESN
KDRAEKREEANDLELOE—TVEFE—IE
AWTEHEL-. COFEEE—TUEFE—IDE
HEIVISAMA XD RIIKEEZRRT H1EEZE
FALTEY6 7], BELGEE THRENEDORALRIE
AERETHSD. RERTIEAY D LRF D 1s6piEEik i
(241 eVID\SDEF(6p—2s; 345 nm)E I D HEITHH
[CEELAMTHREL, €— 0 RU-BKEBIZER
DFHIZE>TEL-BEFE—MEREABRMBRELT
BRIL:. FiglICHERRZEZTT. AERRETUD ——
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O] RGN, EREFX, MBERE, BARKGLERE 31, 84 (2018).
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Electronic Chirality investigated by Photoelectron Circular Dichroism Measurements

=2AEE £ZEX’ ERRIE®, MHE—', MEBE
KBS, fRE—’
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KEFA-EM (PECD) &, ARHXAFMEICKIABFAESTDIERFRIELLTERISA.,
I FEROEERUFS)TAIZMAT, EFKRENLDBEFHFZ)TAZHLMNZT ST
EMTEREN G, SEIFLHARABREESI-PECDHITEA ., BHREXFIILHDFRICHLTHESD
BNTWS, AMET IL—TL, ERAE—HXFAA U EARBETEIARABSTAEFE->T. 2
FIREKRFEHEAEFEFHIRIL T —IKFEESOH-PECORTRREDAERIZERY 4. PECD
NZTDHEEEOTAA U ERKBIS LITEUKRFL, FABFOEFIRIILTF—IEHDBIC
DN TPECDAHARL TLWHRFEEAIL TEfzo RIAEIE, IKEEER| - THRI)LF—HIEIL F-BLELE
ERCEELIERATEICLEDE . R F BRI OFHM IS T4 BIMNMEEHE DBEFFI)T/D
BREBALMNCTBHEFBRIELTINVS,

UVSOR BLIUIX, /A MELELME(~10 eV)H o, VAR EXZREFLE-FFERENICHET
PINXF—FEZONIEHREE D, AEFHREL S AEVMIAEFRRELEGEAEEICK>TAIE
LT. B EARKIZKDEN DTN D, /AL RAGE AR T SHI#% I FFEELTPECD/NS
A—B—%131-, PECDOEEYBELINTWSEIETREL VISR T HRETIX. 7o¥al—4—
FHEBIUVBEBBAATLOBERIZE ST BT —2% LEISEELEFIREDBRELZED
EAFONI=(Fig 1), BIETOELVIEA XL SUBRICABTRREF DHEMNLXIILSF
THD, A—DFIILBPLEFIOAFIIUFBARITKHLUTPECDAIEEZITL . EFIREBIKFNEL
HEFIRILF—IREFEEOERER-. ChoA ¥
VHIZHLT, FYBWIRIILF—EREEZELDORIR e X
(BL7B) ZE - EF WA TOVMIAIEZ TN XEF Ea | -
ARGV ERz, CHITHEDEPECDARN TS E * -

FIREE (A A MERKEE) DIREEREE L=, R
TXOSUFERDOABEFARIMVIZIERED TS

NBAVEHBASNELDIRIME—SEEH T

VUV light Propagation Direction

: (11.0eV) (12.0 eV)
BERBIEH . FREEBRELETILFIVEHEBRRE LI
EONUENBENEENS-, FEFRDAEFARIE
JWELTHYLGHERERL -, £, ThORIGLI=AE # .
FIAURTOPECDIE. REFEB TR ILX—IRHFEE # ™
EHTRIEBEDKREITH 1=, LOLELNL, FF)LH
DASHNIEISHEAL TS ERAERDLET e ag3nr
INURTIE, PECDO RIS M=, COFRERIFT. ¥ (12.7 eV) (13.3eV)
FILHRIDERBEFERETE50 FHEDHELED
PECDZXEELTHY. EFHFIVTAEERTHFS -100 0 +100
IWRTUOv LEABDOFEEZRELTLNS,

Fig.1 S-AFILAFIIUDHREFH
5= ik “EEOIRIILE—IRESE

[1] Beaulieu et al. Faraday Discuss. 194, 325 (2016).
[2] B AEE, #h, EI7TE B AR HFEREFSR, 11C1-2 (2024).



P08

BL3U

HBBXRAEIEICEBVYIITE—D
A ZAaEVVBERITORRE

Development of Resonant Soft x—ray scattering method for soft matter
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ENF. RS AAMRBEDYINTE—IE, AV ROAE YA MM EETEL . 2<0OMHEIEE
DEEICHKT D, RATEMRLE THRETELE nm HHE 100nm FBEDAY ROEYYHEEOEE
FLoRLHFEELT X BIARELENAVGA., ZLOMENEIFLNA TS, LMLELAS, X /N E
BELIIEHDEFEZEDERIHLTHREATHIN. EFEEDAVNSZEARICEITAEEDRIDIE
EO RCNEELZEDEBIFHLL, X BHBBEEZAVNSILETRTER 2 FE -2 FERIERZS
THORENEZDIENTES, LHLYINIA—DERL THEIETE(RKR. BR. BELE)D X i
IBIRILE—IL, 0.1eV~1keV DX X #RFBE THY . X SR/NABELETHEET S 10keV IZED X fREIT—
BMLAWL, Z071=8., B L TE X REHOESHELAZEH B TES-ODOF A (KB X REELE) &1T
2TULV%, FHAIXUVSOR DE—LSA2 BL3U [THLNT, HIEH X FHELEEDRHEHEL. BN FREE
DIEEBRTEIT>TLS,

AEEIL, RF.ZBFR.BEOKFRRIIHGORNBZERICHYTIHXBERANT, FIILRERIDEILD
AOC—DERFTOTIOANNEHEDO R LIEED BT E 1T o=, -, ST HEER Photon Factory &M [A]
MERKBEICLSEL. KUSHEEGRBR X RBELEEDORKEED . EXZEOHA LITE LUK
HERDEERBRZIT oD T, TOREERIZOVTEHIHRELT=LY,

Scattering experiments oo caf“e(a
soft x-ray
from UVSOR
Sample
(soft matter) 1/10

Fig. 1: Schematic drawing of RSoXS equipment.
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Electronic Structure Measurement of Thin Films of a Rubrene Derivative on Rubrene Single
Crystals

IR, A EH’, KIFRE, RIUER® FRIR® IRBEZ', FPILRE"
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AHEEARTNAREEHECEIRNMIEDF REFEOD— AT, ERFERT NI REVERBEE
MEWEWNSEBNEET D, ARERDRINSUCARZENWT. R FFAIADE LIZKYERBEE
NEEBHEVSBRENEHY . REOHEREETNAREHIZBEWNWTEELGRERELO>TLS, ERMHED

SWREFERTIEM T AV FREEZE DN FEMHAEHLEDLLSHELITHONATLNSA[2], K
METIE. COLEDFOHEAEHLETELT, BB A EARTHYEVLVERBEEEZE TS
5,6,11,12—tetraphenyltetracene (JLT L >) [3]1&. FDFEARTHEIBENDELBEEZED5,12-bis(4-
methylphenyl)-6,11-bis[4—(trifluoromethyl)phenyl]tetracene (fm-)LTL ) [ ZDD#MFHZFEB LT, %
THARICKY IWITLUBEHER LIS LI LU IR AMEZESSE TEEHEERFHAL. R EDS
WRENBONDZENASNZIE>TLNS[E], AMETIE, WITLUBEER TS izim-LTLY
HRBEFEROMEF/ \UFEZERETHEBMELTINS,

IWILUBEEHEREICIm- LI L RS EE003 A/sTHRBL. Im-ILILU/IWI LU BEREHEE

BILf-, EERTIX LT LUVEERERZFOLDEM-ILT LU/ VI LU BEREBICH LAESBRNE
F 5 H(ARPES)BIEF T2 o1=, ARPESHITE &, 2 FREHMEMUVSORMDBLABIZTHRIFE TR )L ¥ —25eV
TITHo1=. BIERIZE. BB DOFELEHILT 501K K405 nm, 354 MWD L —F —JtZ& R HHZBET
L=,
IWILU B RBERDARPESHIEHR R TIXEEIRILT—06 - 1.4 eVOREEIZILTLUDIEEF /UK
DEDERI SN T=(Fig. 1), W T LV B#ER LICIRES nmDfm-)LILoEBEBLEEBIZENTH LT
LYBHEBEDMEFHNEELELTEBSN TS M (Fig. 1b), Fig. 1cIZRT LI, FEEIRILF—16
- 2.0 eVOFEEIZIm-IL T LU HEERHON SNBSSz, fm-JLTLUBEED/NVRIEIL
7&/0)/\/#&“1‘%( BEAT AICHAHENERINT-, BETE., KUYBREDM-ILILUDIEE

[CKYIT LU BERERANEEICHBINHBHIHLU T, S A% o-ARPESAIEZITo1-#ER
[ZDWTHIRET S,

[V
~
-
l
O
<
=
o
<

Binding energy / eV
Binding energy / eV
Binding energy / eV

i S B
06 A4 02 0 02 04 06 46 04 02 0 0 y Wave number / A

Wave number / A™ Wave number / A
Fig. 1: BLABTHBIE S f=a) LT LU EFEFLD) RE3 nmDfm-ILT LU/ ILT LU BEERDE-KIY
EYS ¢) b)DAVRSARE LIFI-E-kVELY fm-ILTLUDINURRED T miHEIzxtLI 1y
TAVT EiTli>t= (FEX—hH—)
(5% k]
[1] K. Itaka et a/, Adv. Mater, 18 13 1713-1716 (2006).
[2] Y. Nakayama et al, J. Phys. Chem. Lett, 10 6 1312-1318 (2009)
[3] J. Takeya et al, Appl. Phys. Lett, 90 10 102120 (2007)
[4] Kathryn A. McGarry et al/, Chem. Mater, 25 10 2254—2263 (2013)
[5] K. Takahashi et al, J. Phys. Chem. Lett, 12 46 11430 (2021)
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Hybridization of HOMO and HOMO-1 in One—Dimensional Monolayer of DPh—-BTBT
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(#E]

R BTBT RAFLHESVBEELZE T OAKFEARMBINARIN TSN, ZOEERK
BICITRBRALGHS N ZV, BRAECTEI—HOSBHEERIERICEVT. REHEDF
@ HOMO LEICEVEES FHENERLI-IFENTEEHE . “Mixed—Orbital Charge
Transport (MOCT)” DFEMNREEINTLVS[1]1[2], ABARK TIL BTBT FEMAD—DTHS DPh-
BTBT(Figure.1a)D BN FEZHHL. S AT ENDEFREXERBLUVHEOAMEmMNSRIILT-,
(#ER-ER]

Figure.1b IZRUIZEE M R ILIBMEE(STMETBIIZ &Y. Ag(111) EIZ/ESLLT- DPh-BTBT E[E
JRIZZRBEEIZCE>TIEEMNEZEH(L-phase) N> 5% EHH(D-phase)[ZZEL T B EN DM oT=,
EEREMETE 2EBHEOEIDOFAXREIZHATEY . FNFN Face-on EE[A & Edge—on BE[@ %
ToTWBEEZBLND, Figure.lc ITEHZEMDMEFHFDNLEFARIMNLERYT  BFEMIC
HLESEEHETESFREDTO—R=VTBRREN., TavTa2 T ST HS HOMO, HOMO-1 A%
02 - 03 eV BEASHLTNEAIENA Doz MENHDEREFHASMNCT 516, BiEREE
FRICEEEHOS FIEELEBEEZREL. #ERTUOVYILE LU FHEDEZIT
f=o Edge—on 73 FIZIXIE. Face-on DFICITEDRTUIVYILABELTEY. o FERIZE->T
RTUIURILDRICENHDIEN DIz, FTETRO=HFERED I RILF—(X Edge-on 73
F & Face—on B FTH 03 eV BLHY  ABEFARIMNEHRBEL . 2 BEOS FHREDIR
WX —ZEE.BHERTUVYILOENEBETES, ZDEE Edge—on 53 FD HOMO & Face—on
2FD HOMO-1 AIRILF—MICERELTEY . 1 RacBAPBEEZRAWN-/\URFHE TIEERIC
CNSDREMNEZRESN . MOCT DEBETHZEEZLNT=,

a Cc \&m L-phase

Intensity (arb. u.)

Binding Enel;gy (eV)
Figure 1. (a) Chemical structure of DPh—-BTBT. (b) STM image and (c) UPS spectra of DPh-
BTBT/Ag(111).
[1] Kuroda, Y. et al., J. J. Appl. Phys. 2019, 58, SIIB27. [2] Yu, C. et al., J. Am. Chem. Soc. 2022, 144, 11159.
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XeDAd—EZEFHIREED L DCollective Auger decay

Collective Auger decay of Xe 4d double core—hole states

EiR RIE
=X

Yasumasa Hikosaka
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FEFORFORARNEI2ODDEAEZHE ODOZELTAREDRETIE,. ENTNLOAFZREAN
BRNA—DIHREEZEIL, 2004 -V BFABMEESNSIBENEETH D, TNITHART
ENMNIINSEEBHEERTHLIEOD . 2DOORAREAN—EICEBEDHON, ZOEEMNIRILF—H
1D2DA =B FITE>THEELNSIBEFA — xiBFE (Collective Auger decayEFFEIXALTLY
B)BEYFED, COXIGEBRHERD/NSEBIEZHAN T LHICE. MEESNELEIETOETFDIEE)
IRLF—Z0HL. TNOoDBDOIRIILF—HEZHATLIIENETMNTHDS BSRARMNLEEF
IRIILX—RHE. EFREDELIBOTCEVEFAIAFETHY. ZOFRAICE > TEHED
ZEFRIFERZITISENARETHD. TOMR RN BEEFONBICAA U BREEEATSE
LIZkY ., BEFEAAVDBENELGRGFEHAZRETES,2], ShiIZkY . BEAF LR
PEMAFAAUEAZICODVNTOFHMLM R DEFAAEELEoT=[3-6],

H1ICHERARMNLBEEFLSBROMEEERLz, AMETIE. COMRRMNLEEFORIE
BW-2EF - 4AUREFETAIZE>T, XeddZEZFLIKBEHA S D Collective Auger decayZx R HL
T=o Xe 3dA4A 1L EMsNsNys A — D T BB IC K> THEHEIN D2 0D EFDORIFETAICEST
Xe”4dRREDEREIREL. 1 DDA —D B FERERT X 1A EDSLIEHREIFFETHAIZK
2 TCollective Auger decayZiiiL71=,
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W Soft X-ray
o Electron RS
e - ' Permanent
magnet
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‘W

©1 AAUBHEBALEBARN L EEI AR EOBEE.

[1] Y. Hikosaka and E. Shigemasa, Int. J. Mass Spectrom. 439, 13 (2019).

[2] Y. Hikosaka, J Electron Spectrosc. Rel. Phenom. 255, 147158 (2022).

[3] Y. Hikosaka, Phys. Rev. A, 106, 062814 (2022).

[4] Y. Hikosaka and S. Fritzsche, Phys. Chem. Chem. Phys., 24, 17535 (2022).
[5] Y. Hikosaka, J. Chem. Phys., 158, 214306 (2023).

[6] Y. Hikosaka, J. Chem. Phys., 160, 024304 (2024).
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Organic—inorganic interfacial magnetic coupling

between phenanthroline derivatives and Co nano—islands
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AEVROAZJRFBEBFDEODERMERE BHELFIE-RET HILIZKYFHRREY
KECERZOFRRZBEI ARSI HFTHL, AEVMAZIZAMBELTHER D F LM
ERNOBHENIER-BEN(TVINBEIFERD FO/NESVWREVEEREEAIC
ERALTRVWREV I ENFSINIENSEE., BAMICHEL EHON TS H
BN T)IFBEDRE HEEM IR, FOREREE. BERAICHTH3Y
ALGBEISEUKRET 50 BV ER SR CTREBEZHOMNCLE- L TEF-#SIK
BOEERBRTIEDNDETHD,

AMETIE., 7zF2bOUVEEBARTH S tdap0, B F& Co F/BNDERSN DB
EWNAT)IREBEZFEL. TORBELEF-HSIKEBOEBICTOVTHANTZ 9. A
RO T BEIVZDEOMEBNE(IZKY CulT)FRREEFRL. TORESEE
HFTCoZxERABTAILITEY CoF/EZERLT=, EBIT tdapO, D FEH N FE=ER
THETHILITELY tdap0, 53 F/Co T/ BB ERNAT)IRBELTER L, A8
BAREAEIZEDS Co F/BENBF-HMRKBOELEZTHRERMICHSH,IZT S0,
UVSOR BL4B [ZT X #RIRUR S ik /X #REE S A Z B 14 (XAS/XMCD)BIEZTL ). tdapO, 7
FO CulT)RAH KLY Co 7/ E~NDRERELTEE M RIVEEMIFESTMIZEY AT,

XAS/XMCD BIEDHFER. OB ZHALERT Co 7/ BIC tdap0, N FEFREELI-ZLIC
FOTHEMSKEAMNFEEIN, REVBEFIERFZ(SRTZEIT e b o1z, tdapO;
SF/Co F/BREAICEITAEFERICEDT Co BEFRENAKREETL. AEHMIES
HEMNBMLI-CENTREENS, STM BREDFER. Co 7/ 5 LI tdap0, 7 FIEFRAIE ST
BIENFER SN, RFEETIE tdap0, N FDWFEEEL Co 7/ED SRT DOFEREHIZDLY
TiEim T Do
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Contribution of a Co ion in CoPc to the Magnetic Properties of
Pcs/ v’ -FesN Organic—Inorganic Hybrid Thin Films
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FICBRTEISCHEBEINIEHY FHEIFREVBEHBEERNNSCREVE®RARIYD
BWIEMBREVMAZIRTINAZAADGANFIN TS, SHIZ, BRD FLHEEREH
SRS EH-BHN\IJUYFREIIXRAOEFHREEROAELT . REORBAMAEEICK
UREEF/ HMESRENEILT S, o T REDI/OLGEELREHM SIS EOREESFERT
SALEOBERARDIELGARTHABARNREREEICEDIIICEHHL>TLANBHLNIZT S
CEMBELLGDN. TNODFHEMIKIFTIZASAI A>TV,

NFETIZEKRIILT AL =K ABBELTOICAMNHFINTNDIEL#HDEREIEIZE
YA, v -FeN DBEF OBEHEFENKKRAN DIERFRAT—ILTH—IZHETHILE
BASMZLT=[1], ZCT. AMBTIEEILEK 2 FRFBIC 2 R TEBEENDEBAREEFLHL
JROV T ZU(HPc)e Co A AV E—DHT BN IAAY 7= (CoPe)aFNFNEBERES
HTHB-BE N\ EREEZER L, EREFREFLEED)R U X $RIRINS HiE/X #Ri%
SAZBMEXAS/XMCD)EFAVWTENLDRBOREDEELE F- MK IKELEFH 1=, Cu(001)
REIZ NAFURUN—RAVMLEZ 7o SKEERZABLTH 350°CTMNEE T HIEICE
Y, Bk 2 RFBEERL-, TD& . ELKREIC HPc/ CoPc #F 1~3 - FRBEERTHE
BL. ZhZFhORHOREEEDREKEMSEZ LEED FEIZKYFH~ 1=, UVSORBL4B [T Fe
& Co D L RIREHER U N D K IRUNIHED XAS/XMCD BIEZTL, REMSESRED S FEE
ERFHETFETILICKY., EF-HRKEERART,

Fe M XAS @ Loifi& L ifiDE—V B ELENSBONI B 2 RFEBOHILHRDIERM S,
H,Pc & CoPc & 1 R FBRINFNRETIEELLDNFLELRK 2 RFEODEEMIEA
HEEESE LOLEAD, 2 R FREEEERETHE HPc DRMITELHK 2 FFROMSE
FHENDFRBRNCR-T=HY. CoPc DB IFMSREAMDOM LEHFEL Iz, ZOELIIDNT,
BERSTFHDONOD KRG XAS TRV CTRAEFIREBEZBTTSHIET. HPc DEMIT 2 5F
BEOAZETREBISEANTIN TV, CoPe [FRAMIEATHRELTNEIEA DM
1z[2], E5IZ, CoPc MEXFI TIL CoPc ZEBENDHSAESRENEEAMEAMANF R TRLELIL
N otz CNHDHFERIZTDVT LEED BENL/{oN-REFEELEFHEDHRIKFOE

RINGEREITI.
[1] Y. Takahashi et al, Phys. Rev. B 95, 224417 (2017). [2] H. Ono, et. al, J. Phys. Chem. C 127, 23935-2304 (2023).
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Structural, electronic and magnetic properties of monatomic layer

cobalt nitride grown on Cu(001)
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Lo B D REEFF D FeCo RAIAE(L1rFeCoOlIBVLWEEMAEAMEETHEN
BRMICFRINTEY. L7T7—RI—HFREEMBELTEEZEH T S, LHL.
L1o-FeCo [EIEFEHEEL-0. EARAICETDIRFRT—IL TOEEINICERL TR
BIEAMES. AEMEIECNETICREREINTOAEWN, RAEETOMEERRT B0,
BRIIBEYEBEFEOERY—I7I3MIRIZEBL. BFLARLTERER L1, B
FASEFROERICRYBATE . AFEDERMIL FeCo FRAIERFEELREKRICH
AR —HOREZIRZ TV FeNi RAIGEFBRICEVWTRERFLARILTEREL Fe/Ni
REOERICHIL. HATHO TEEHILEZERT L%, EILFTHD],

INFTICERAFIBERY—T7V3MNRZRAVNV-EREN FeCo SEZRER DL
BB &L T Cu(001) L DELEKE R FE(Fe:N)IZ Co 1 [RFBEFRELTIERLTz Co/Fe i
ADHEEZEE L RIILEMBCTME L MEIRIILX—EFEIHT(LEED)IZKY . BF-#
SUREEZE X fRIRIN S &/ X BB S A Z B HEXAS/XMCD)E AW TR TE -, R, 2%
Y—07 03 bPNRICE S TREHEEILZINAGAS Fe/Co RENDERE LA RESN.
BEEMSEAEMNMEXRTHIEA LM T[2], ZD—F T, Fe-N EFRIDENESICLS
TEBZRY—TI7I3 M HEMITEEFLRWCELBALHICHE STz, I T, AR TIE
Cu(001) EDZE LA/ NLRERFE(CoN)IZ Fe 1 [RFRBEEBLTHESILT- Fe/Co RED
BELET-HMIKEBLTHOHCTLIILZEMIC. RFLRILTEREL CoN DRIESE
HHIVZFDEF - WSINAES LEED, STM £128& XAS/XMCD BIEIZK YRS =,

[1] K. Kawaguchi et a/, Phys. Rev. Mater. 4, 1054403 (2020).
[2] Y. Umeda et a/, Jpn. J. Appl. Phys. 63, 04SP80 (2024).
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Thickness dependent structural, electric and magnetic properties
of Ni thin films on Cu(001)
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Pd IEEBEEETEEITKRERE -METIENTELOHELEBRERTHY. TDK
FWMEHEER LIE S0 Pd DFEEEFEKFREHFEOHBIZOVLVTORELIRE
ThNTEL LHOL. KERBEDAREFKRIRFE Pd EDILERIETHAS-O. BEFK
BB HICKREDIEEZEICTIES Pd O d EFREOE AN SKZREHFELERT 00
ENHEM. TOFFMITBASMITHES> TGN, S5(2, d BEFIIHEMEZEEST LN G Pd [TH
MEMETHIENTENIEZDOKZRBIFEIERECEILTEIEZEZAONDD ., TD K%K
HAIIINFETITONTULEL, 22T, F 41X Cu(001) EDs&ETE Ni BIE(IC Pd BIEEHE
BLT Pd/Ni SEEATOEEZERL, Pd/Ni REICETAERMESICELT Pd [CHEEE
FESETIEFRELZFHT HLICWMYMATING, CRETIC PA/Ni EEATOEED
ST X $5IRINS S /X $EHESR A = & 1% (XAS/XMCD) BIFE% UVSOR BL4B [ZT{TLN. #
DBEF-HMKIKBERARTLD, HBR. STHRRIRIC Pd BEFEBRIO Ni EEITEREEMN
6 FRFBDESIANEZHILERIN, 12BFBIZEENEXRTIEESHEARAN
HEAMICECTIRAEBERIEMARISIEFMHEELI1], ZLT. NI BEDERED
EWI&>T Pd/Ni REMSESIKENELGDIILEHLSMIIL, BRAlSN Tz Pd/Ni RE
BMEEERED N REERFEIXEFRAT—ILTOMMOEREAERAICHTSHI/04
BEICERTIEEZONDH[2]. ZDFEMIETHINA>TLGEL, Z2T, AR E TIXEED
BRIZHES Ni REBEDELLEZEEL S RILEMBESTMIZKYRFAT—ILTHEL.
Pd/Ni REICHITHBELHSESKEDOHEBEZAREMICAERT HILICIY AT,

[1]1 W. L. O’ Brien, et. al., Phys. Rev. B 49, 15370 (1994).
[2] S. Nakashima et.al., Adv. Funct. Mater 429, 1804594 (2019).
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Two-dimensional heavy fermion in a monoatomic layer

surface alloy CeCu,/Cu(111)-(2x2)
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FIERFRZECLEMLEYTE. GEEF(C)L f LEDREEFHDER(C-HRER)D
RESITREFEL THRALYMEERT, ciBBBR GABRMRNXEMTIGESTENEENKE
BITILIFEREVNEF)ERY . HZc-HERH T < RKYHEEERANXEM TGS LA
FIKREL 5, BMENENT AHEAICEEFERARQCP)IFEL., COEFETIFIETI TILS
BAIRDEVOERREBEELEOEFHRARKIRET S (1, K. COKL5HEN
BEFROMREERTNILIMETELLTONATERLD, HE, BRTRICEFIEVEF
KEANEFESIATWLS [2], TOEHIF. REMETICHSHKES ELEFHEAMEXIZE
STHIGICH L THRICIEE T 5=, QCPADT IV EANRSZ EHL D EEFINDT=HT
55 [8le SNETITHAIE, YbCu/CULI)ERFENEICE T2 RTEVEFREZRE
L1z [4]e AMIETIX, YbEBEFR—ILHAHDCeEEL CeCulCu(l11)-2x2)ERFEYE
ZEE L. ARPESICK A EFREHAUZT DT, TOHRIZOVLTHRET %,

BETEREASCeC,/Cu(111)TlE, Cu(l11)ERDETFH s ) .
LI RARN AL RERS RALY

EEO2ERAZHEOHBELGER/NZ — U MEREFREHT 0.0 F i
(LEED)IC& Y RIS htz. —FT. CeCulCu(111)-(2x2)DTR <
EEDARPESHIE (hv = 33 eV) TIk., 7 z/LIEAFHEIC S04 7
CULLL)EAREED S 3 v 5 L— (B TMZ T, T4 5 v gos I |
5aA—2D &S HEXBOF - HEENAY FGFRRFBEISNz, o |

RETIE. HMARPESH & U, MR TRIL¥—LBEHKE 12| -
HAIEOHELRL. RYEICHSTERTEVEFRECD ] %
WTHRT S, B

1 CeCux/Cu(111)-(2x2)FR @
&% 0T - MIZifa 1= ARPES
[2] S. Chatterjee, Electron. Struct. 3, 043001 (2021). A4 A—=T(hv=33eV, T =8K),

[1] P. Coleman, JPCM 13, R723 (2001).

[3] S. Sachdev, Science 288, 475 (2000).
[4] T. Nakamura et al., Nat. Commun. 14, 7850 (2023).
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Recently topological semimetals have attracted much interest for their non—trivial band structures
[1-3] that can be categorized into Dirac semimetals (DSMs), Weyl semimetals (WSMs), and topological nodal-
line semimetals based on their band crossing characteristics near the Fermi level [4]. Layered transition metal
chalcogenides, found among DSMs and WSMs, are notable for their diverse physical properties like
superconductivity and charge density wave (CDW), with promising applications [5].

In this study, we synthesized high—quality single crystals of PdSeTe, a candidate for Dirac semimetals
(DSMs), using a two—step melting method. We have characterized the crystal quality using XRD, EPMA and
cross—sectional imaging using S—-TEM with EDX. We investigated its electronic band structure and
superconducting properties. Angle—resolved photoemission spectroscopy (ARPES) of PdSeTe was conducted
at the HiSOR BL-1 beamline, with additional photon energy—dependent measurements carried out at the
UVSOR BL5U beamline. We have Identified the existence of topological surface states (TSS), surface Dirac
cone as well as type—Il bulk Dirac like crossingin I’ — A direction. We have also carried out DFT calculations
using supercell (ordered & disordered) and slab models from one to five layers that allow us to identify the
observed ARPES spectral features.

(b) T T T T T (C) } T30 T T
0 40 w0 =-0.93%0.03 eV i
N =] i
| TSss TSS .(k\:o,li)\ Yy [ &

ol Q R | a4 |

Type-11 _I.’\

Sk . BDP 1<
i < 3.5 1

TSS
o
i o B {j 3.0t -
1 1 1 i

-0.4 0 04  Intensity(au) 230 05 00 05 10
-1 .
ko (A7) k(AT
Fig.1:(a) and (b) represent the simulated bands for slab (5 atomic layers) and measured ARPES spectrum along M — T — M direction
with 25eV photon energy at 20K, respectively. (c) Experimental k,~dispersionalong ' — A direction at the energy of ~0.93 eV deduced

M r M

from the hv-dependent data measured along the M — ' — M direction.
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ARPES investigation of thermoelectric properties in heavy fermions systems
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BELWVEBFRIEIBRVEETHIICEM I HLT | LBHNENE—RYIRESETRT LMD R
ROBHEAEMHOBEMELTREINATELY, ZCOBVWSITEEEBE—YICHEITST)L
SEMDEDEBNEEFBEICERTIEEIOND, LOLELAL, —RNEREMBE DL
REZEEEZEETDALEITTR. EVWEFRIZEFSSIZTOVWTIXZOFET EHHBATELLEL
SEBEATEET S, COBRRELT. FLERTEDA EFICLIBVEEICK>TIEEEFDEM
BB CKELIRILF—KFEENELDHENEZONDH ., RERMLRIEXITHN TV,

ULDESREHFAT. HRIEIEVEFROMNREZE IUNSIZHEEXEZSRAFELTE
EIXERINAEHEE | LTENBE IO IRV —RKEEEREBNISRET 2012, AESE
KEFHIARPES)Z FALV-TEZEHEDH TS, ARPESTEAISN /1RO EIZE N TIE., #HL
FOEFBFREDZDRIEBLLTRMEINS-O. BFFRO IR IILF—IKFEZEERMIZFEMES
HIEMNTHETH D,

AMETIEHABELT. HBHNEWSEE T HBEMNLENEFRTHAYbCU,Si,ZEIRL. Sn-
Flux;EZ LW TEEERZ/EE LTz, ARPESH|TE [XFUVSORMBLSUIZFHLVTA0 eVE121 eVDIEF
WT.6 KDIERT CITotfz. B DERREIIESEZD TOERMICK>TH=,

Figure 1[1Chz =121 eVTRIFELTz T - X ARIDARPESA A—T %R . BIEMDHLYD 4FE
FIZKDFEG/NURE, FIZCu 3dEFICHX T HCEEFOMMIRIRD /N D EIH ERERIZE]
BIENTUWD, £fz. SNODNURD T LZEGFHETRB/ANVRERBELTEY .. COZEMN SIS
EEAXBEZTWNSEEZLND,

EETIX ARPEST—HZH LT THILICKYBONTREFE, HEE, BNBMOIR
IWE—REEICEODVWTEVEFRDE—RYIFRHMOERICOVNTERTS.

E-Ey/ eV

-1.0 0.0 l._
Momentum , k/ A

Figure 1: YbCu,Si, DARPESA A—

[1] G. D. Mahan and J. O. Sofo, PNAS 93, 7436 (1996).
[2] N. D. Dung et al, JPSJ 78, 084711 (2009).
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Polarization—dependent angle-resolved photoemission spectroscopy of MoAIB
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MABMHULAWITER S EM, 1-A (IV-A) ETHE AL BILEOMAEDEIZ LY K
EnsBERIEEmTHY ., FEEZMBE & 2 B OARE )bl 7 A FEE L7z Ik ok
&z H o, T THMOAIBIIDFTRE[DOFERNST 4 7 v 7 LB EFIRES
HEOZENTHENTEBY, AR VWEEROBENL LRV RTH D,
B2 IINETIZZORICBWT, I'XT7A > ECRREZE KT 7 =)V I EHh
LI SNDEFIRENENINDZEEZH NI LTER [2], & 2 TRUFE TIE.
MOAIBIZEITHEFIREBEZ I HICFELSHARD Z L2 HE LT, MEEERR (H/2M)
R AR 4 FE 7 i e 8 753 6 (ARPES) JIE 21T 5 72,

X 1 (a) L ONb)IZ hv =61 eV Z H W72 HNARPESHIEIZ L ¥ 15 5 417 MoAIBD N
TV A A=V BIORTLYTA v EONRY RGEA A= F Rt g
DDAV 7Tk HDFTERREOR R EZERTHK L TR L TH D, YARBIUSHIT
PEZRB W T/ L DFTRHFRE TIEHH S N e WERIIZIFE SN2 EFmABH S D 2
EMABLMNT 5T, EHIT, WK FARPESIZ L V5= DY T DN R
2B B EAMREE (LD) (K1(c,d) 3 XL OHWIEE (CD) (e, ) 206, TAROEFE FIZ
TEAET 5 A — VA B MR YEEE DS TRV O 5t LT D 2 BU IR IR EEE 2SRV 2 & & B
HLl7, &6, BHSNALDIEZTXIZX L TRFRITH A DIZX LT, CDIZTXZ
A NIKE U TRRFRE 22D Z E RO NI o7z, T ORI, BuEFRE (XU 7
1) DXIFEZ LR - 7ORRE TG A EE & (OAM) XERT 5 Z L IZERTL2 B0 &
EBZTW5D, FREOMEMIIE, MARa Y AVWEICBIT A REKREICBONTHLHRE IR
HZ b, BRI SNTZCDIZE T % K F P OIILIE MoAIB (23 TR 72K
A ARIIRIENFIET D Z LA RIB LTS EHIF LTV D,

Y r Y r
[1] Yanan Huang ef al., Small 2021, 18, 2104460. e & o "D
DI ABRAM, BAMESR 2004 FEEAR. | |/ T
r g 01ev . o
Er I'YTI["'I"T ['Y-Jll\l llT]‘il\ I\III ||| Illllll)‘
(& ) # ©
TN T N
x:g :ZE_ /;j- A 3 ‘:1‘,(‘ g
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LVim . LH CRIN CL

1 (@MABDIZTILIEAA—T, (b) [ YARMD/NUR 38 E/NLIDFTEHE, (c-f) E#R (F) {mALK
FARPESIZKYB/ONT=/N\UFIEBEDER (M) BILEA A= (c (e) KLU EB=0.1eVIZHITHMDCR
ROMLVDOERH (M) RHLE d @),

-0.5 0
Wave Vector ky (A 1)
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Comprehensive Study of Electronic States Induced by Quantum Charge Fluctuations in Electron—Doped
High— 7, Cuprate Superconductors
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RIS RBIEEDORRIL. EFLRVUNEEERATHLIZIYERT M. EORYY
N EICEGEEOYHEICESLTOAOMNBHLNTIELGL, ZOHEEEHADERTHAENSI D
BAEE LT, 74/ T /U ETHYBRERLZ LV 1-3], ED—AT. EFEHED1DT
HAHERIL. RIS RBGEERDEFREBIZEDLIICHEET EMHALMNILE-TELT . ]
EHHDENEFEDEBAERTIE, BK t-J-VETILIZKDECIRIILE—FENTHA. E
FEMESENRIEFHEEICEZRSZEITOVNTHREL TS, 5], ARETIE. EFF—T
%ﬁﬂﬁﬁ'ft%%/mﬁ{ﬁ%ﬁ:Nm85060150UO4(NCCO 7.=20-26 KIZ 20L\T, EE?'U( @/mf;£1téﬁ
ERBRAEBFHHICEYREL=(Fig. 1), COBRENVFHIEORRRUVEITHRICE 1T 5HE R
FRELLEKTEHIET, EFEMBOETNEFREICRIETHEITOVWTHN =, AREKRTIH.E
BREROFEMZRL. BRI ELLETHILT. EFF—TRARILMES RBEERIZETHE
FRREEFREOHEEERIZOVTERT 5.

Energy(eV)

Momentum

Fig. 1: AREPS-intensity plots of the optimally doped NCCO
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Enantio—differentiation of chiral crystals by angle—resolved photoemission circular dichroism
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HFEERIFDIRDBVALSBEAOYMMEIZESE T, SHEYELTRELOORLE
BULBEROD—DOTHD, PTEHAZ ) T« (chirality) (&, ZRIRER & HRE REXTFROBE
NEZORMHEPETHY ., DA SIVPEICEVTIEIZORBEICKY ZBEOMER (BF
REFR) NFET D, EECOXMERBBREIERBEDAHE L TYEDE L DERF
FTHAIAEFHELUVREY, BFERFBRICEVWTHLEELREFIES CENRKEESHh, Ha
SWLITILZFAUOERNIOCT+/ VICET2BAEHEDHRE(2]. hA4 SLFERERAEY
BIRMENER CISS) [TRREINDZ DA T T4 LEFAEVDHEEERRBIE W=, AT
T4 ICEE L E=#LAHTtoREAERINTHRESA TS,

CDEIBHASILYHEDEEN - REMICEANIL., TOXEXRODBEFECHENFE
DENEILIBOTEELGREETH D, EF. WM IULDFOBANEWTIEIAEFH-E
ENREEDRIRNAHIZHE L TEWNVREZ T
FTENRE I BAMICFIRAIATLS
MN4]. AEFHA-EBMOERBEARERRIC
BT 5 ZEEREF B LTI, REZHREHFIE
3l AV

AHARTIE. AEDFEINLEF 55t (ARPES)
FAWVWT, 0.1 AREOBO TH/NERFE

b) Rignt-handed

a) Left-handed

MISEBELTHA S YT 1 AERT 245 a
EMENOL DEF N> FEEEH AT .

BLEbic, AEAMABTA-GEC- - = Y
ARPES) 1 & & MEEAMBIMEE T of 1 SO00M 4 Soo- -
IRT &5 CE—ORBIZHNT D-ARPES 051 05 L]
Ty TIEEIZ R B S HED AR avyanrmansnot B e 4
ERT S ENRALNE T ARRRERT ky & ky (&)

(&, CD-ARPES 2 & 5 EXRBAE L V. £D

EELDRAIZDODVNTHET 5. Figure 1:(a), (b) Crystal structures of the

opposite enantiomers of NbOI,.The blue

[1] Z. Rao et a/, Nature 567, 496 (2019). [2] H. Zhu
et al, Science 359, 579 (2018); K. Ishito et a/, Nat.
Phys. 19, 35 (2022); H. Ueda et al, Nature 618, 946
(2023). [3] K. Ray et al, Science 283, 814 (1999). [4]
M. H. M. Janssen et al, Phys. Chem. Chem. Phys.
16, 856 (2014). [5] S. S. Brinkman et a/, Phys. Rev.
Lett. 132, 196402 (2024).

arrows indicate the atomic displacements of
Nb atoms in the ferroelectric phase. (c), (d)
The measured angle—resolved photoemission
circular dichroisms for the two different

positions of NbOI, crystal.



P22*

BL5U

NILIBEIUVHESE TiSe, DEFIREE : |5 fifBE ARPES

Electronic state of bulk and monolayer TiSe, studied by high-resolution ARPES
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BBREBTAMNILIATFARD—TETHD/VILY TiSe, [F(2x2x2)DFEE %+ D CDW 4
BRSERT CEAHMONTEY., ZTIASEDRRTAVT Yo T5— R - F e
¥k 275 COW HHEFZ DRRICEAL TIREST . TAoDREENTTHNTLS[1], BHRIZ/N
IWOD2RTABIRTHDHEE TiSe, LET-EAIZHULNT/NILY EFERILT=(2x2)D CDW 18ER
BETRIILhmMon, EFREQHSNSZDRRICOVNTERIGINTIND[23], £
CTARMETIE. WNILIBKLUEE TiSe, 25175 COW HHERFS DERIRIC OV TEIFAE
REJBHEEBRELT. NILIEBKUVEE TiSe, DEFIREE, SSIZIETILAEBRE
[CKDHEBEFREBDERICELS COW FBERFEHIHIZDLVT UVSOR BLSU ITEEEESNT-< (Y
A ARPES #HLNTHEF1To7=,

1(@)IZ. 78)LY TiSe, DTM AR THIFE LT - ARPES B8E JOvrE TR, JWBITIKFELT
RELDEZETRT TiSe, HED /R E L. COW EEREIZ{ESHTYRL/AV R(E B KENEM

,'.E“Jﬁ iﬂ’@ﬁﬁ.iﬂ“ L/T:o 351': TiSe, iﬁ[:jj U @A(K)ﬁ% (@) pristinse (b) K-depossited
. ° bulk TiSe; bulk TiSe,
ZRELEBRIE IO KREFNDEFF—EY £, — — = — — :

THBRICKBIEZRTUIYILITNMIE-TL AIC
FETIEF/N\UREEHRATLHEEEIZ HYIRL/AY
FAVHR T HIRDGTFBVLEERAIL =, LLDFERIS.
CDW M BFF YT E AL THIHISN -2 &
HRIBEIND,

R B K BRRRErERTestis IR
HJZ TiSe, DERRFER LD LLE AL, CDW HHERFE D low N high Wave Vector

Binding Energy (eV)

ERITDOVWTERT Do 1:(a)7\)L% TiSe, ® ARPES 3%
E7Ovk. &KX CDW &x
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Imaging the domain structure of single— crystal Ir(111) thin films
by photoelectron momentum microscopy

BABRE ' BRFENBEEX ',
TEA 2, (i - X 2 BB
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Eri Hashimoto', Hiroto Kurosaka', Yudai Nishio',

Kenta Hagiwara®, Yusuke Sato? Fumihiko Matsui?, and Shinji Koh'
' Aoyama Gakuin University, 2 UVSOR Synchrotron Facility, Institute for Molecular Science

CVD (chemical vapor deposition) j&IERT—5T L DERELERMBEFZIONDIEHLEF
;ﬁr'&;é . BLEA. EZMEENE. BLRZBEBZEEZFHEOIEMNDL, 5T OTMDREE
ZREMEOCVDRAEERELTRIAEINS, CVDEIT T ERDERENEROLE REIZ
Jiﬂkéhétt\o##ﬁ%ﬁof—&b EROFERERLNEEORERLICENS, KK TIES
FHRIEZTL— (MBE) iEZHVWTHERL, KUBWMERMEERE FIEMEE T 5Ir(111)EIR(IC
FMLT. AEFEEFNETEWE PMM) ZANTR AN EEDRIfRIEF1ToT=,

MBE;% % R ULV T a -ALOs000N)E MR EICTEAF O v LI BERERIEL-, BRIEEE%
500°CELT180 minfE;B/\w o7 BEHIESE =122, 950°CIZFEBL120 mintFE S IEE 960 nm
DI 11)BEEHREL-, FDO%H,BZBE R T T1000°C, 360 minDRARZ =—ILE{ToT-, ot
f=IREREIC L, XEEEITAIEZ1Tof=&CA, OvF U T h—DT D H{ENRIL0.06° &4E&H TINS/E
ThY. BWMEREZEE OIEN RSN, — A, [GL\EEZETO—T 9 548 mUA E TlE AR E >t
MONF—o N FEon, DI ABEZRAMIDIIHNENFET HIEMNTEINT,

Fig. 1@@). WIZEFHILEFHILAIE (hy =100 eV) IZE>TEHELNIF(11)DO T T)LIHE(T
SEDNURIEBEETT BIEMRIGIE TlEFig 1@)D LS D/Aa—o N ELN  BIEME
#9100 pmFBEENSE &, 180° EIERLT=/2—(Fig. 10)DFDNT=. BA DR AL 28R
EHEZTM Fig 1@), E=Er-1eV, k=0 A7 k=1 AN [ZF7/IR—Fr—%BALTHLEFBEMW
BIEZEITLN, 5N T=PEEM{&%Fig. 2(27RT , AL OV S AMDFEELEFig. 1(2)IZFHL. BEL\T
URSRMDEEIEFig 10)IZHEHT 5, RIHEOPEEMAIEZIEYVIRL-FER . BE—ARIDRK AL H
#0100 um X 100 pmEWSELMBEITHEE T HENBLMIZEY, ChETHRAHAL =R /Y
)T ETRHIELEI(N)BEIYR A A XHBBOH TRENTEN TSN =[1][2], LLED
E52, A ETIEIMBERZFZRAWLWTHEERIL:-. BWVERMEEE T A(1)EREOR A/ BED T
PRIl =,

y [um]

4 -50-40-30-20-10 0 10 20 30 40 50
KA x [um]

Fig. 1 I(111)D/\URHEE Fig. 2 Ir(111)(DPEEM{&
(a) EIEEDE VR ALY (b) 180° [EIEELI=K ALY

[1] E. Hashimoto et a/, Jpn. J. Appl. Phys. 61, SD1015 (2022).
[2] F. Matsui et al, Rev. Sci. Instrum. 94, 083701 (2023).
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Observation of Rashba splitting and Weyl cones in inversion symmetry broken material PtBi,
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TEKRES MELES S8 B, Tk —814° kikFsp 1230M
TH b KR, 2E kK WPI-AIMR, 3E 4t K CSIS, R K,
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PR K OTRI, "°F 4t K SRIS, " FEiL K MathCCS

Yusei Morita', Kosuke Nakayama?, Takemi Kato? Seigo Souma??, Sebun Masaki®,
Takumi Ikushima®, Yuto Moriyasu®, Kenta Hagiwara®, Fumihiko Matsui®®,
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TERRE A MEDOHEN - RIEEEFDOTAILEEE PtBi, (X, #5 06 K 2BV THBIEEETR
FTIEMNHLBN TS, SHITHRIATIE. 10 K BT SOGLBMS R TREBEENELCHATHE
HEARBIN TS, 2, KRR TIE. COLIGHFELGBEERZDERCTAILEEILLHE
FTHMROCHILEEFIREDARRZE HMIZ., PtBi, DE 7 f2HE ARPES REF1To1=,

1128745 2 7850 Bi #iHE (A, B)TRIELT: kek, IR D ARPES 38 EJOvrETRT , #&
i@ A.B ICEELT. A AFDORARCHIKOZILEEANHBASh TN, ShibD @
L=\ RIENILODEFHE

EERBLTWNSEEZLN (a) #E5HE A
%, —7. RIKE B TILARH 1!’
A ISR TERGRIREL : |

2z ELRoNS. CD
FOLRIFEICIKEFELI-EF
BEIEREIKREDTREHED
EZAbhd, BETIE. =Rt
HEN\VRBEDBRIERERIC
DWNWTHREL. ZRIREX
OB -RITEHEI/ L
VIANVAN O S = WAN: S 1A A
RUTANHFERDIEMEDT ®1: BEEIRE(T = 40 KB T, BHSEIHE CHIE
B374)LaA—2DFEEIZDOL L= PtBioMD2x/LZME.

TiEimd Do

[1]A. Kuibarov et al., Nature 626, 294-299 (2024).
[2] S. Schimmel et al., arXiv:2302.08968 (2023).
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Band structure of electron doped MoS;

EARIIKRE' Dooyong Lee?, HHEN—? #HEZ? B2 MHXE?
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Yuri Hasegawa', Dooyong Lee?, Seiji Makita?, Hiroyuki Matsuda®?, Satoshi Kera?, Fumihiko Matsui?
'Institute of Pure and Applied Sciences, University of Tsukuba, 2UVSOR Synchrotron Facility,
Institute for Molecular Science

BREBINATFARIIZSELYHEERTE
RHBLLTIEEEOTHY, BT -wokos ()
XN BEOEBAEELLS. AHET 00
[EMoS.IZFE B L, AE N AT F 5 ik (ARPES)
ZRHWTEFF—T SN/ REEFRAART-.

E B (L UVSOR-BL6U TfTot=. XPSE & U
ARPESETAIZ(XACTES 2 #T88Z AL = [1]. MoS,
[TRAZEDRB EUHVF I /N—RATAZHLT
SHHE, 450 CHEU410 CETENEFNMEALT= a0l ol ol v "
#BIZEBTEHAILT=. XPSEHAITIE, RAZREH -20-1.0 0.0 10 2.0 -20-10,00 10 20
[ZHEVNTMEEE40 $EEOREABELTNS Wave number (A ')
CENFERENTN, ~AZELEHBTIIAE A ) HK HK H K H K
BBt L TULV=. S/Motb (T BIZH L THEE "
[ZKRELZEIITALNLEMNOT-.

X 1(a)ICARPESDIERZETRT. KAZTHHDMoS,
TlE, ASHIRILEF—50 - 70 eV{HEIZHLITK
BNEICEER TiF (CBM) AEERINF=M, ~AEF
BAL7=MoS, TITER NG oT=. CDI &G, _ o ol
FR—THREEINS. Photon energy (eV)

B1OIZK/HRDAF I RILF—IKEEZTT.
MoS0> CBMIZ I 38 5 B (= d [EK-H5 1812 50 B
[TELNEESNTULVS A 2], ARPESETHBITIXIFREET
9 £IIZCBMICk. A EAMERERINT=. BT
/ABDAFTHEIRILF—IKFEZTRT. REIRIL
F—15-25 eVFHEIZH T, lEFH LK (VBM)
DkzNBNRELNT=. EIHD/NURETIHRD /AR
DEENEFRBHOBEHRETELRLTEY, £E
FHEERF (PSF) DEENTREINS[Z]. XRT ]
%, PSFEEEIZANMS,D/INUREEIZDNT 50 60 70 80 90 100 110 120

—_

Binding energy (eV)

—
O

Binding energy (eV)

_—
£

Binding energy (eV)

BRI .
([;g:—lé)Yamane et. al, Rev. Sci. Instrum. 90, 093102 Fig. 1: R@AZEIHY (£), SLUKRA~AZEE(H)
[21 L A H. Jones ot al, J. Phys.Chem. G 126, 21022 2MOS:DARPES (hw = 55 eV, &L¥4(<-300 VED

. LTEAD. FAZBIMoS. DK/ MHEAS L)
[3] F. Matsui et al, Phys. Rev. B 97, 045430 (2018) [/ARDAFHHAIRILE—IKE
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Electronic and magnetic properties of altermagnetic MnTe films and its termination dependence

FULZESY ' £ R K3 %, M. Valvidares °, RS *. R4 ¢
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"HIREIZFE K, °NIMS, *ALBA. *KR4A LK. °"UVSOR
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K. Tanaka °, S. Ichinokura ' and T. Hirahara'
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EE, Q) ZT7HERISEELERAE RO S MEICEDOE | R EBEEOmADHE
FHEHEORBHUMENERMICIRIBIN[], REETHLRIISN TS, HFITMnTeld K<HEINT
WARBHEMBDO—DTHY . AENBIEEFHHARPES)EAWL-REV SR/ RO #BI[2]
PEOHIS T TOXRESAZBEXMCD)YY T FILOERIBIIZKY ., REBHMMEATHDZENTE
NOEN TS, XHk[2]TIESIHTDEMR EIZROSHILIEZABL,Te,BNZ1QLE RS E. #D L
[CMnéTeZ HRBETHETIEFIXT L vILMnTeZEE L TULVSH, CORFHMER AL TIL, MnTe
[IBTORFIZEYAHA . ZEEASLUSIEREDREIIBIETe TRITIN D ENK L DEITHE
[C&OTRENTLD 4], LHAL. SO LI LG RIGEEN KB EARMNTSERDEFIREE LA
HIZEDESITEETEIMEIRIEEBAISN TV,

Z_T. AMETIIRIGEDELZEL>TMnTe
BIEOYENEDESICERINEINERARS=5H.
XER2]DEHTHERELI-FHHAL., ST LEICERE
MnTeZB RS E-HBBEERL . EFIKELHIE
FHEOEBWEFHELz, FRMEIDFRIEZXS
—IZkH>THEEL., RERED-HIZTexvvT%
LR L TITo =R F o R ER S AR
BFIEMER(STEMAIE T, ME DR FEEI IR
LN DENIBOONG N EEFER LI, F=.
AT HEERALBAIC K Sk EL = ET X vy T
LXMCDRIEZFT H&. matF &b H 2] E 4

Energy (eV)

HISERT LUK BMIEIHEORDSELH o e T
BN, BRI EEOLEICEDE, HHBTH K. BL7U TRIES I~/ RS
WINI=S U FILEAESADF v T DE (WA Bi TeiiMnTe

BEZFTHEY. ZOF YU ROAEZ(EINETO (B)a#4B: MnTe/Si(111)
|EBIBIEY —HREVNZEABALMIZE ST, F

F=EBRENCEIC, BREATIERZ B FILITINA Tl,-edgel 28 1T HBABEEXMCDL F LAY
RSN THY . XBEMOMICEEREEOBFENEFLTWDIEN I ol COFERMN S,
FTEHPLUSIEREDFEE TIIMNTeD KB DEIR THAHE N R MEHALERSIA, BikTeh
HIEARIFEICE > T—EESIN . MnTeABTHIZHBIEOAENT-HE D EEBREIEM4INFRS
NTWAEFEEING, DXL TBLIUTin-situ ARPESEIEZ{To1=&Z 5. SRBATIE
XH2IEBERTIAEVDHELTWRERDONENAUEAERIESN -, COESILEHBEILEY
2TWWAIEND D O1=(R), SHICHBANDE FEBEZFMIHARNL L. [ RIZBITHKRENEE
ETEEBITHRLTUVKEFILEREINT, CORRIX. XMCDTRIESN-HBAIZB ITIEE
SRS KM EERELTEFIREICEELTWAILEZRTETELDTHS,

[1] L. Smejkal et al, PRX 12, 031042 (2022).

[2] S. Li et a/, PRL 132, 036702 (2024).

[3] A. Hariki et a/, PRL 132, 176701(2024).

[4] T. Hirahara et al, Nat Commun. 11, 4821 (2020).
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Angle-resolved photoemission spectroscopy of garnet—type solid electrolytes
LissLasZrisTaos012 bulk single crystal
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EEEAREREZANV-2ER)FOLIZRE I, BREMEEIRILF—FEFERBEA-RHR
IRINF—EFBTNNARELTERINTWS VFILZREMIZEITAEEMREDR LIZIE., ZEAH
“ALDOEBNEETHD, LOLENS, BEEAREREIZE TV F VLA A NcEHEEFEEN
DEREEMTIETCEELLAMEFFEFREIZOVTIX, REFEAEREFILLZNIRRKIZHD
[1,2], CNETITH R T, BEREAREREICE TS5 CEFXESEFREZHLMNITIIEEZENELT,
HBHUEWNAANCEEEZRTATAIRIE (BXURZ)EROTRAAMEEZEZH T BLiLaggsNbOsx=00s)
(LLNbO)$ & WLislaz3-0TiOsz 60 (LLTO) [CEB LT, AESBIEF 7 I (ARPES) AW -EFIKERH
FE1ToTE Bl TOHR. HEFFD/N\UFEEDEEEBICKUIL, MEFHICHTHLEESIKRE
[CHETIARINMNEFDHREAA NMAEREOHBICOWTERL TE=, TS TAME T, EH
EAREREICHSTIEFIREDRMMLEILZHAONCTILEEBMELT.LEFENEZETHY. &
BMULMGE/NNZADNFREINTNAH —R YR EREAEE LissLasZrisTaos012 (LLZTO) /NLOBEES [4] [
BV TARPESHIEZ1To1=,

ARPESITE (X, LLTO/ N LY E#ERIZ DLV T, UVSOR-TI BLIUB LU HULVESR BLIUIZB LN TEETIT
ot EERHREIZ. BEEE T THEZOINAICDOVWTERTAIEICEY B, TRTORIEILRL
BHEHICKIRARIMNEANECHVEEFTRAISYIREZ+RIZHFILEEHET TITo =
(<3E+10photons/s) .

H1(a) $&U (b) [CLLZTOEKE RERAMEICHELT I RiEEEZEETIMEIRILFT— hv = 31leVERAL
f=EMNARPESEIEIZ&YFZSNTIZARPESARIMNLE LU NURIEEE RS, LLZTODME FHEFIKEE
(F#93.5eVD NV R Xy Tla~8 eVIZHITHTA—RHEE—IBEICIYEHBIToNEZEERH LT,
Flr . BBSNE—VBEX. T ROOMEANEAEZEERETHILET. TO—FLEHRMIRILF—SE
ERIHEFNERESNDZIENALHIIZEST=. &5
[Z.ARPESER1(C)B L DDFTEHE4IEDLEE [
Mo, MEFHFD/N\UFIES U2 EHZIKIXARPES
LEHEDBITEMEMIZFELT A EERHLT-,

EETIEH. §REXLTTVIRX (~1E+12photons/s)
ERHELIBICELDIRARINMVERADHELS LU
LLNbO, LLTOIZH TR HEREDLEBREEHE TER
TEHFETHD

Intensity(arb.units)

PDOS (arb.units)

[1] K. Hikima et a/, Commun. Chem. 5, 52 (2022).
[2] K. N. Wood et a/, Nature Commun. 9, 2490 (2018).

[3] T.Ito et al, Chap. 23 In: Interface lonics 261-272 (2024).

Binding Energy (eV)

1(@ab)LLZTO @ M AMIZH TS ARPES AN

[4] K. Kataoka and J. Akimoto, ChemElectroChem 5 2551— HRIL QB LU/NURIEE b), REEZIIN
2557 (2018). URABDAARZA,
[5] The Materials Project. Materials Data on Li7La32r2012 (c.d) LisLasZr,01 DERIREEZE()ETM 43

by Materials Project (2020) doi:10.17188/1313215. (23 F=/ U REEE(d)[5]
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Experimental measurement of valence band dispersion in high—mobility organic semiconductor
crystals fabricated by solution process
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AHFEERTNAADMERER LIZIX, BRIFYUT OEENEEZZOHLIENEETHY . TD=OHIZIE
RVEVTRETIEHL NURGEDERARDONS, NUREENRRTI-HODLEEHIE. +59
[CIEKIRILF—DBLE=D FRIBFNROEETH D, ERIZ, WITLUNTOR A [205E DB
mTlE. AE D EINLEF 5 F (angle-resolved photoelectron spectroscopy, ARPES) [Z&> Tl EF/\F
PEMNEREIN TS, — AT, APy RIRIBIARE DB RT O AAND BRI A REL ALB L A1
ERMPOBEERHABIZBTIX, CNETARPESIZKDEF/\U RS EGEHRIO BT I EHE SN TLY
BV, SIS, O DERNEZOND, F—IZ, ARPESHEIEIEL-EHEMEDHBEERED LS54
BEMERLICERTIENHLO AL EITOND, X T, 20 eVULLDOBIEIRIILF—ALGNDS
— &R DARPESHIE CIXEEFHICHNEX T HAEF D IEHEEELFHEBHITEL nmU T ELRDH[4].
AR EERFERDOHERAHTIE mULEOESZELED7IILFILAIBESRERINEZER 520, TORH
BIDO £ EFBEBPBETIMEFHLERAETHIENRBETHLI LB EITOND, KAETIE.
10 cm?V 's A BABIEABENELZ I AMFERATH H2-moctyl-[1]benzothieno[3,2-blnaphtho[2,3-
blthiophene (2-C8-BTNT)[5]1M EifEREAu/SIERLIZI mmPEBZ 50 A XA TRETHILITHIIL, &
SIZEMEIRILF—ZRAVTAEFOREREEZMIRSE S ETARPESIZEAEEF/ AV RAEBDE
BIZRIhLT=,

ARPESIZE (. UVSOR-TIMBLTUIZH T, AT RILF—8 eVELTEMLT=, YT ILIREIF300 K
Mo41 KETEILSE TRIEZITo =, RAFHFEDINH DT . ARPESHITE FILHAFIANKEIT5 nmD L
—H—FRBEFRHFLTND, NUREEIE, SESNTUVSFEREEE T —2[5]ZHL T, Quantum
Espresso CPBENBE & T m R E — [ -X
J& (ecutwfc = 50 Ry. ecutrho = 400
Ry) Z{# AL TSelf-Consistent
Field SCRETEZITLY, ZD&. [
BOFEHETERL:,

Figure 112, BEWMIERT A2
DEAALIZHLTHELNT-
ARPESBIE D#ERETRT . VT h ik R
DAHFIZHENTH, DEREENE/N 040 04 08

300 K 250 K
0“ |1!€! ]m”[ !'i’”‘”l”“?.'{ : OMM‘(:M ,;[H";l l}‘f;'“‘I f 7

Binding Energy/eV
Binding Energy/eV
Binding Energy/eV

0.4 0.4
UREHEEEELTWNS, AEKEKT Wave Number/A Wave Number/A Wave Number/A "
EN 26(:1&5‘11-60)’6":{':)5?5&']%% Fig. 1: ARPES d’//dE (where I is photoelectron intensity) map of
== N & N=
RLE9H. ‘mﬁﬁﬁ'?/\;}:f A2 the 2-C8-BTNT crystal plotted on the E—k plane (red: negative
BERFEISOVTIERT Do d’//dF? blue: positive d*//dE?). The green plots indicate the
calculated band structures.

[1] S. Machida et a/, Phys. Rev. Lett., 104 (2010) 156401. [2] Y. Nakayama et a/, J. Phys. Chem. Lett., 8
(2017) 1259-1264. [3] H. Minemawari et al/, Nature, 475 (2011) 364-367. [4] M. P. Seah et al, Surf. Interface
Anal., 1 (1979) 1. [5] S. Inoue et al, Chem. Sci., 11 (2020), 12493-12505.
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Fabrication and electronic structure observation of a monoatomic-layer material Yb/Si(111)
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ZRTEEVEFRTIE. ROUMOETICHESEFHALAHOOHEW S ELRLEICLY . 2ELEY
MERBRT LM EHH TS, ELEINETIC, EBEMER CuNM)LOBEFEFREBAEEF
YbCu IZTHEWT, BEZRTDEVWEFRENHERT S LERE L[], XAV ERIESE
BOCuThHY. EIEHKRDELRGEENE O, BEZOLONDT Y ALESCEERTEDE
Bl d, TITERZGEEROLVFERDERKRICTEHI LN/ KROONS, FERERLEIC
BIT5FLELEMIEEMOEDZOMERFI & LTIE, YOSIMN)AZEIF 5D, T TARET
(. FEREREOFTIHELEMEFERT HRIRME LT, FLFETR Yb £ FEK Si(111)122%
EIE., BEREFREF(LEED)S L UAESEABEFAHARPES)Z AT, REHEE. EFK
BOEREHICKILIELZHBL-OTHRET 5,

REBEIL YD BEPRUERBROERMBEEELEZ D LITE > T, BICHENH -1
Yb/Si(111)-(3x1)(B 1 (a)). (2x2)(H 1(b))XEBEERIBHRT S LR L2, &5l BR
T Yb #&&E®%. EMEE 400°CITMEALIzEZ A, ThETHREN L 2 F2(V3xV/3)R30°(K 1(c))
NE#BRE L5, TEREBFREL, 3x1 KRETZMEZMDESRFM. 2x2 REF=
EMNZENZ ENS M oIz, —AT. (V3xV/3)RI0°KRETIZZMAA L LA, 4 DFES T RILT—
(£01eV T, ZzIIEMICBOTHEEL, EVEFHLEEFREBIZE TSI EAAI -
fzo L EDFERIE. YO/SIIM)DREFERIZIE L T, A EFMOIRIILF—HIE. THHEYMHED
FIHNRIBETHES L ERET b, RRTIIAEEIAEF NI LM ARPES OFER LN
L. YO/Si(111)DEFIREIZDOWTER/T 5.
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P31*
Si EMRIHRTET B Si(111)(V3xV3)-Sn RE D EFIKKE

RIKE, 5+ UVSOR?
mELE, ARME, BRFER A, E#E —/ 8E, FRHE
Si(111)(V3 X V3)-Sn surface electronic structure depending on Si substrate
Dept. of Phys. Tokyo Tech., “IMS UVSOR
H. Nishimichi, K. Ishihara, K. Tanaka®, S. Kaku,
S. Ichinokura and T. Hirahara

BT, Si(111)(V3xV3)-Sn ifi (LL#EN3-Sn) 23F v MERRIETH D 2 L NlE Shiz[1],
AR p RO NA R—7 Si i 2 VA —L F—=712 80 479 K TRBENRET S
2], £/, EEA b RVBAMEE/ 3 ESTM/STS)HIEIZ LV . Z OBIZE SRR LY 5% &
7] U Bk & 50 &R S 41, & O B S 00 BB S ORISR S = L A S
no 3, —F. BEERBICVNERR—)L R—Y 0 7 ORI STS 12 L 2 JFATIRERS E
OB D ERMNHERINTNDIDATH Y, MOPEIZLDMIENLEEN TN D,

Z ZCARZETIZAE  (a) (b) (c)
53R ¥ % T 49 Y (ARPES) - . o .
HEIC L > T, N Ky
B OB HN3-Sn i
DFE—V R—E 7 D%
REWIELTZ, ARITH

— P7K 10[8 i
— P7K 2[]

g

g"“
>
2
7}
c
o

Energy (eV)
Intensity (arb. units)

.

b\é Sl %*}i@ F\H7O%G: -”4 -05 -04 -03 02 01 0 oM M}r" -05 -04“—03 02 -01 0 01 -2.0 -1IA5E‘1IA0 66\3) 0 05
nergy (e

{,&ﬁ L’Ci’%‘ﬁ@ R—r wave number (/A) wave number (/A)

TNEDLIZO. RIS ®1: @), b): 75 v v ZREN 2 F@). 10 Bb)D p BN -0

BT HHBTED 0.001 7K AZET 5V3-Sn D3 Kok, (¢) @ (a), (D)FORRICEIT D7 =L

~0.0035Q-cm T 3 n %l S YERNLTED EDC ALY LD B,

Si FEM & 0.007~0.008Q-cm T % p M Si Itk 112V3-Sn 2R L C=IRE 7 K THIEZAT
ST, b, BEREEIEEILDIODT T v TRT 7872 —0 B RN RK ikl
IR EHTRRICTHEET DL L. TOEEELEZ TH—/V R—E 0 7 ORRZMEE LTZ[4]
77y 7 23 ETEH, n M p BE GBI, BERTIISENTH Y, KR TITHERAERT 722
N R (@), ©)FBROT AT —DMHMIFEDC) Thotc—F, 7T v 7% 10
Bl L7z p BB BV 7L Tl TR ICB WA ER (1 1(b). (c)7R#RD EDC) T
Sy =T BTIIEBIL LT, 220 h, BEERIC X 28 E IR o
Z. RBIZEBITD F—=v 7 OEE2 NV ROoBOBLEN LI LT L., BEEER—EO

BN AT, Bk & 72 F5 2 O C in-situ TS E 21T > 72D TEDOFRER BFEITT 5,
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Observation of electronic structures in nodal line semimetal KAIGe
by angle-resolved photoemission spectroscopy
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[1] C. Fang, et al.,, Chin. Phys. B 25, 117106 (2016).
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[3] X. i, et al, J. Mater. Chem. C 7, 15375 (2019).

[4] Chunyao Song, et al, Phys. Rev. B 105, L161104 (2022)
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Uniaxial strain effects on the electronic structure of 1T-TaS2: micro—ARPES study
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Infrared absorption spectroscopy for crystals grown by a solution process of pentacene derivative
crystals
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Development of Time—Resolved Electron Energy—Loss Spectroscopy
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Developement of Atom—Holography Microscope
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