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Slitless time-resolved ARPES
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In the ISSP-CCES Joint Research lab located at Seoul National University, we

achieved the followings: (1) Two time-resolved ARPES systems developed at ISSP were transferred to
the Joint-Research lab; (ZB We succeeded in developing a compact femto-fiber laser system that
operates in an ordinary laboratory environment; thereby we docket the laser system to a slitless
photoelectron analﬁze and demonstrated a new method by which work function can be measured with a
precision better than 1-2 orders of magnitude than conventional methods; (3) By utilizing a slitless
analyzer and circularly-polarized laser harmonics, we investigated the circular dichroism in the
photoelectron solid angular distribution, and formulated the pattern classification. (4) We
developed a compact second harmonic generation detector and observed some novel first-order
structural transition occurring in a transition-metal chalcogenide; (4) We developed a compact 1 MHz
femto-fiber laser system that operates on a hand.



# X F—-19—-2

1. WFZEBRAAY WD 5

Center for Correlated Electron Systems (CCES) (38 Institute of Basic Sciences (IBS) (2R~
— N EZTLMIER S Z—THY ., Y UIVERREICHRZ RO, 2019 4 4 A 22 RIZHEK
FPERE (ISSP) & IBS-CCES @ i f%RI O [# ¢ Memorandum of Understanding ([EES &) 25%#
& X4, IBS-CCES @ H1(Z ISSP-CCES Joint Research Laboratory (#:[7] 7 ) Bk iz, =
DIFE T RDOFEZLH AL, L—F =% AT el B I ItiE o BR %S & R IE 2 HEdE 7
DT EEREINI,

IBS-CCES D E-FMMAFIE 7 Vv — 7134 B oy 5B+ 43 615 (Angle-resolved Photoemission
spectroscopy. ARPES) # i & L7-E T WMEAFZE A B LTV . R 2015 FEICRG AL S
72HBD TAY v NV AETONE ICESWEEERREZIT > Tz, 1RO OHTERIC L -
T—EIZRVIADLEEFITENENIRIEDOAY v MIAFHT LD TH oA, DAY
v MWL ZEOMER 2L 2ol b DN AT v bR HgTh D (K1), BEMHOAY » b
LA a 0D 2 LT, BB E RONLERREE R D 2 L7 < 2RO NLEA I S
DNEAFE LTI AT Z ENATREE T2 D,

Hole Slit Slit-less

erice herica
Jemist 5 jemisF
! analyze’ F Zalyze'

analy

~2000 ~2015

1 KB OWEROLELE XY » b LA 554H#s (Ishida et al., RSI 2018)

AU v ML ANBE T OHEROBEGIC L0 ARPES ITEEDORTT (F /) A — )L DZEM S fiRHE,
A KR, fIAD) ICE CEBICRET D Z NSNS, FRCHE AN, Wik, @8
FLASNV ARHEICEN T E 2R T 5 L—F—mEO R A G0 5 & RfrtEz /T
EZARKIER LD JRVEBI®&ZEMICh > THEE#HY Y UV 7 XA T I 7 A8 L0 T
DT EMAREL 72D | B LWAFRRBAAM T 5,

2. OB/

WFZEAFE 1L 2 CHER iR ARPES (Time-resolved ARPES, TARPES) & (D BiYE & 5 &
kB X g AW iisEZ FLEIZ T > TE 72, 3 5D TARPES REE DRI, £ D
2B 2 BlIEEN TR R mEAGR U E 95 MHz (Yl etal., RSI2016) 35 X UMt U d = 1L
X —/rfifAE 10.5 meV (Yl et al., RSI2014) %Rk L7=, FIRE & 72 > 7o K5 % TARPES JI7E 48 U
TIEEE T IREMIE DO B ERFR 2 D T & 72,

AFFRREOERE CThH 5 DEm B MBS OE Fim) OBRIE, BEELTE 2 50
TARPES 25 2 W RS ERIE 208 LT, [BEERWEZ ORBICAE U 272 P8R 48
THICRIAT 5 2 L ThoTz, AFRETIE, 2D 2 50 TARPES #E % Y U /L KZFICH %
L. F7o b—V—milobli 2 558 U CRIEmaIras & i3 2 2 & T, Lb—¥— B\ o8
B oR & FAME L RET 2 2 &2 N E LT,

3. WD Ik
L— P —E ORI L CRBITH Y, fHEEDZ U — L — ADORICKRE SNZBRIES



D ETLELTENET 5, L—¥ —ARPES £ & JURMMENF NS Y UV RO IR T RICHH T
HOTHTEST, YLK BHIZH D 75 mOMEE 7 )V — I —AICWE L (K2),
2020 1F 6 AIC RALZZGR A8 N U CIHIR MEEE O BREE A4 88 2 | F72 2021 4F 12 A ITHEHI DIRIR~Y
U LEMEHT D720 ORLEEZEAL TRIRMEDREZE X 72, an T @inE > Ek
TdHh-o7T=h3, 2020 4F 4 A 20 HICHRE R 3.1 b > ORI AEEE 70635 (Ishida et al., RSI
2014) OBENERETE T L (M2),

2 @ Y UILVKIZHEE 4172 ISSP-CCES #:[A] 7 7R & TARPES # & D%,

— . N E KD DGR T 7 A N—THERIILD 7 = b MRSV A L —H—105
HL., 2Na REDOZERFCHRELER L CL—Y—miliE 2 EN T2 LIk L7z, Z0m
PRI E Y NV KROBEEREREICH DAY v L ARBEFOEICIRT 22 TRY
v RV AD L= —HB TN EEL L, FLOOWERORKEEZ B L,

4. FFZEEE
4—1 : JUH 95 Mz /M7 = & P ROBE FEOLIR OB (Yl etal,, Commun. Phys. 2020)

WBETOAEDLNLINT 7 AN—ITRDOLIITEEWMDZENTEDLDT, 7 7 A /3—
ERAWTHERIND L—Y =R E R D DICHRTH D, TRETHT 7 A4 3 —%
W THERR L 72/ N D 7 = 2 SIS L — Y — @O (Y1 et al., RSI 2016) (X1HIRD 7 U —
Y= ANORBFIRE D ETZE L TEMET 26D Th o7, ZONEE Y VL KICHK L,
HIRDOE /R H/NUEZR D & &bz, MERCKIMRREN 2 THYREICEMESEL 2 L%
B L7, ANVROERIZZ = 4 b INE S YR
L —¥—dRSR 7B LD
BRI DN R A, T
UVHR CHE N E fE L, <5
(R B IEDERNT D EFT &2 Y 7
YT TRRD T ART 4V L TH
DZETIEZVREELIZE Z
A B EREREIC BN TR B 3 ol ERERE CEMET /MUY 7 A =L —H
<
12

Eb 3 AHRCDESTREL  —@iflti (), ~Y T ATy 7 & b—Y —milik
— YR AR ST, OFDEIR THBI T2 2 Y v b L AT 8

BA%E - SR & 0l L 7= AR
VR AE 50 X 56 cm? & 43/ NITH D | YV ULV KROBE EREREICHH AV v N L AKET



SINTERICPRR T A Z N TE R (M3), Zhicky, @ETH & 225 L —F —ARPES (25D
L7, TOEEZNNT, 1Ek% 1-2 #i7 k[0 5 R sk TR A JIE T 2 Pk s 5
FEL 7=,
4—2  RENIEASAON Atk ¥ —O4%E  (Yletal., Submitted)
g L RB OB ER & EE LR CETFONRANHEZETELEWVH XY v FL X
HEF I OFEREZ WAL T, KB FDAON VD5 — % 0T DR 21T o 72,
BHZIZmEELR 277 7 7 4 b (Higly Oriented Pyro-Graphite, HOPG) ™ h|ZELZEK %5 L7-E &
~ A (Bi) &Mz, Bi X HOPG I-C 111 i 3l L7=fifsdh & LClRE L, ke~ 27 mic
Rk, b6 armNERE X OmEZ F 0 OV TOEBRIEIZ DN THRTH D Coy i
BEOXIFMEE B2 (K4) . ZOIFFITEFRRREN AT TR O L —F — @i & AR
N5 TS U CORE 0/ OF a2 1E Lz, RERIEFICESHTHLICLEb LT
M AMIERICHEE T, AAZGRRNFRICONTERr LR DT —vZ R LT,

=

®®
%
#

0.07] 7
T

L—

n\
b
%
A
6,
®
148

*
®

&
&

T
@

¢ nti- — T =t
E oz~ g, 10° 1 A
C o s |C g o 19 ﬁ
D 1 @ D o
iy £ OIS 1 o/ -10° 0.19] 1

. 1)72 = (I=14) 72 —T T T

(F,+ Fp)/2 (F,- Fp)/2 0707 0%y b

. e -
| —

I
@
5
)
T
"

B4 2V » FURGHERTE B ATOEE LA MOM art, WREHE Co ORFMEL b
OEbcm Bi & vy, Z IS4 PR & A TRO ASHA THRST L CTHIC < 28 E A+ OSLIR A 5040
AV FLAGHRTL LA, AL MmIT, AFETERr LD ) — FefA7T 5,

BN B ANON @D 82— 3, Sk, kL Sz G ERRAEED
SEHREORERIEIL (Co D Ay REBl) ORELFRI—-MHTELZ 2R LT, SHIC—HKDY
AEBRL, WEIEKOERTRBIEEICE U TRY—2 0 Cy OBMRIDOEE TR S NI HE
Wi Z b, FREAROGEREDNEROSHER EDGEN T EIToT, "B, 205
S E BT OMAERANSEIICT L TR THH Z EDORKFEL TR Y, MAEEMADBE
72 (Bl ZEX A A= VRO AEER) ITEFSR0n—iNeboThd, Fio, xEME
DWFFEN B DIRAET, FERAR— L OB ICHE R H D Z LI XD FREDIKR T 3 L U%EWH
DI & ZFg TR L 72RO D BRI BRI O W COF R 2845 L7z (Y1, i-Perception 2023),
4—3 : 77 A= —Y—CHENT 2 /G 2 @ik 2L (Kim, Yl etal., RSI 2021)

[ (A i DR L ZEZ MR A MR TN D, T2 T, 2 IROIEFIEN TR RD LR &
8%, 202 ROIBEZ S x ODT Y NEFEEZETRD H72DITIE, RiEOERITE L
T7 = AV AL—F—D AftH % 360°mEE S TH 2 @I E4 (Second Harmonic
Generation, SHG) D ARG AKGFEZFH~DLLERH LD (K5),




20 cm

5 : ASmEHEER O REH 2 M bR (Kim, Yletal, RSI2021) , /MO 7 = A M
W7 7 A NR—VL—F—%HIR L T 5, WSe HF &0 5 D SHG D /3% — 1 Z BARRICER L7,

W7 7 AN=INERD/INUD T = I SISV A L= =R L S e RISV
o> SHG fH%EE 2 B % L7 (Kim, Yletal, RSI 2021) , 73K 2 DL LD A T — 2 & -
THEL TWE AR Z —DDEEZA T — D CERET D Z ENAREL 720 | EELKRO/N
B ERZh U 7o AERL U 72 A5 i [mIER7 o> /i SHG F i EE & 2 VT2 7 1 > U5 @ WSe2
BRSO SHG N4 — v 2§25 2 Licgsh Lz (M5) . ZoEEZ VT, &84
BT A ROREDO— RS E D SV 7 T B RO R A B LTz,

4—4 /I MHz 7 = X RSV A L—HF—DBH% (Yletal., in preparation)

AT D A Y > b U ASEE T3 hres  (Angle-resolved time-of-fligth spectrometer, ArTOF)
DI RT — 2 B3 L — MIKER 100 5E] (1MHz) Th D, > T, ATOFBID A Y » kL
ASHTHROMERER 7 /VICES 5013 1 MHz (1p BREIFE) T KL UL R &2 R4
LRI CTH D, AEOHRI ., ArTOF OVEREZ 7 VIR ST Z L2 B L TN
D 1IMHz 7 = 5 N7 7 A S — L — P —HJEOBHFE 21T > 7=,

L— PRI D EHE 1 MHZ O/ LV 2 2385 S 27201213, IR OISR A
300 m MEEIZ 72 %, HRAR O IERIF DR A TR 25 2 & T, 300 m DI RE DT 7
A"—=%Z 15 cm U7, mS 4 ecm DT Rsc“to,
VI ORI D 2 LN TR, B Y i
IF1kgRETHY, FOULD LT ‘
BN T = b MYV A 2585 Uit 72,
AR D B AR JE IR R BRI
B, 1MHz SLVAL—F—% 47 4
ABREE CREICENMESE D 2 LITH)
L. ETET 7 A NRN—FE S AT L%
BMALTT 7 A "=V —F—%HIET
DIREEAMEE LT, ABFEICLY ., & ,
WERELTRIEY = 5 MV AL— g6 FOOLIA XD 1 MHz 7 = 2 MRS

‘U‘—%fﬁb\%)%‘%#%ﬁf:o LA V“ﬁ:_%?ﬁk%77/{/*\‘—‘%{ﬁ%f/}?Ao



4 4 3 3

Saegyeol Jung, Yukiaki Ishida, Minsoo Kim, Masamichi Nakajima, Shigeyuki Ishida, Hiroshi 249

Eisaki, Woojae Choi, Yong Seung Kwon, Jonathan Denlinger, Toshio Otsu, Yohei Kobayashi,

Soonsang Huh, Changyoung Kim

Effect of the sample work function on alkali metal dosing induced electronic structure change 2021

Journal of Electron Spectroscopy and Related Phenomena 147045
DOl

10.1016/j .elspec.2021.147045

Ishida Y. Jung J. K. Kim M. S. Kwon J. Kim Y. S. Chung D. Song I. Kim C. Otsu T. 3

Kobayashi Y.

Work function seen with sub-meV precision through laser photoemission 2020

Communications Physics 158
DOl

10.1038/s42005-020-00426-x

Kim S. H. Jung S. Seok B. Kim Y. S. Park H. Otsu T. Kobayashi Y. Kim C. Ishida Y. 92

A compact and stable incidence-plane-rotating second harmonics detector 2021

Review of Scientific Instruments

043905 043905

DOl
10.1063/5.0047337

Yukiaki Ishida 14

A new category of “ Aha!” driven by touch: A grip sensation into the directional seam on a 2023
basebal |

i-Perception 1-10

DOl
10.1177/20416695231175598




(Changyoung Kim)

Professor

Center for Correlated Electron Systems

1BS-CCES




