hEHOBES BT FIH

B B2 MEEAEMEE LRy 2 —  T679-5198 SRR HELE 1 T H 1-1

2B

B ETRCERTE 2 ORREFMAL, AESBEET S (ARPES) T/hEicHifEil (~100 um)

wE S LD OF i E S L 72, ARPES THG &3 23 A4 X3, #F 3 mm Ll ETH Y, 100 um BEOE
WO, TRICHIET 720D WL OrOEfiARkDBN 5, I T, BEEPTOEMIC L 2EHERITL L, #
e —LANOFBORES ORI L T, x5 SPring-8 THIFE L 7-Hifli =i+ %,

1. 3UHIC

AESCET5C (ARPES) 1%, EERFREDON
VR EE BRI A FETH B, SiEOMIYE N DHE
FAGIB D, SRR LY SR REAROBHER R & B <
HMHENTWD, F72, TEOHSRBIRERTLE S OBE
BESINTE DY, ETREGANOF Y —IL k-
T\whb, L2L, ARPES Tl —fic i mm LA EDOK &7k
BEERBROONE/20, SRWEADHRI NS &SR
D5, B2, BRBREARORRZFRWETIE, )
AR SN SRS/ DS < (R100 um LLF), K
ROBEEROBREZ - RIE ORI — A%, %
7o, BREEROL T MRELEL <, KE kB
TH100um BRE L\ D T B WIzo, /N F 5 EEE
MEFENLHICLE D ST ARPES OHIELPREETH 5,
100 pm LA F /S n S A HIE CE S, FimEOR
TIRFEAHE L ICRIAS 5 2 LA TE, ARPES O &
HaINF 52 ENTED,

ARPES OB A X% $lif 3 2 EA DO—oiF, Bkt
DARy b A X Th 5B, Pl2XEBRZENRR (He RS
&) RIS LEE, BEOARy YA X mm 2
ETHY, ZNnL0/PIFEOMEITE#L V., —77, &
ORGSR TSI L 0 EL0 um LIFOX AR »
b, Eio, V=T L= I X D100 nm LR O AR
v FREOENDE LD, TS, LrL, BEEFIHO
BETH, Y A XO@mEFNITHARIC R T %100
um FTICEE > TWwb, HlziE, SRBmEAROFERY
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Fig. 1 Schematic of ARPES.
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D@V F =Dk XpEXEHWw5sZ ik b/p
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%, KPR HRBHCAS T % (Fig. 2(a)), Hato
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Fig. 2 Layout of the ARPES system at BL25SU: (a) top view at the
measurement level; (b) top view at the cleaving level; and
(c) side view of the measurement and cleaving chambers.
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Fig. 3 a) Photo of the microcleaver. b) Magnified view around the
blades. ¢) View of the cleaver blades adjusted to a single
crystal of Si 180 um X 130 um X 80 um in size.
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ZOWTLHEMBEGR CHRET S ENTESL, T THN
TALE R OENL, T F 5 A Y — DK [\ DOZEHE 5 R
(#940 pm) 72, BLROFXE ARy + ¥ A4 A OKF65um) &
Ry FUIRBWT EEMALTWA, L2L, 5k,
10 um BEORBOWEZ HIF L TS HICHEN (<10 um)
LickE, 7FHoAY—OZEMGMENTEL, Ak ET
DOBH KD BHALIE T T HODEL s EHEESN
bo X T, FEMMIEIES LR, AL EEETDIR2 SO
ARHREELHREL T A, CoBE, BEMERZER
TR O BHALE RO L LN TE D,

BEMEE L, MU T K, HERIR & iR EE
W HHEHEKZ ESEEICLBNTH S5, Fmm AHD
ART D, BERICHKII T A HEEAKI00 um 0D T L

(@ Si t=0.5mm
_ Cleaved

Fig. 4 a) Single crystal of Si used for the positioning. b) View of
the sample surface from the microscope. The tip of the Si
crystal was cleaved and adjusted to the measurement posi-
tion.
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4. g/NiR¥ID ARPES JIE

4.1 #HH<o b

Tk, 3.EIOEMEHWTIT o 72, BUNEURHC R
9 % ARPES fIE DBl % R h 3 517, #oEHE, 120 um x
100 um x 80 um @ Si ¥t Th 5 (Fig.5(a)), £, A
BEOF LA, Cu [MRA &R X RO T T A5 T
fTo7ce — M5 T H AS OB AT—VIL, NSk
AR (~100 um) OMEEDLRICE RN ETH L, £
T4 ML, Fig.5(h), @D &k>12, 7IVIWOR KXo
U A—22355) ERiET—T RV, kA i E
WYz, BEEILEAS T T ARy FEMEETH - 72,

L
T e

_ Gl '
* (f) Si_ Pole Sanpa
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| i_‘
Cu plate 5 (A |
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Fig. 5 (a) Single crystal of Si of 120 um X 100 um X 80 um in size
for the ARPES measurement. (b) Schematic of the tape and
aluminum tube used for the Laue measurement. (c) Photo
of the Laue camera system with the tube. (d) Schematic of
the system for mounting the sample. (¢) Camera monitor
showing the sample, where its lower half was embedded in
the electroconductive glue. (f) Sample carrier with the Cu
plate screwed on it.
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Fig. 6 Angle-integrated photoemission spectra measured (a) be-
fore cleaving and (b) after cleaving.
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Fig. 7 (a) Si crystal mounted on the electroconductive glue. (b) Si
crystal observed through a viewport after cleaving.

Binding energy (eV)

Fig. 8 Intensity map of ARPES spectra measured for the cleaved Si
shown in Fig. 7(b).
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9eV OFEBIC T HAMERTE S, TOREIL, BL25SU
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Angle-resolved photoemission spectroscopy of
small samples

Takayuki MURO

Japan Synchrotron Radiation Research Institute

1-1-1 Kouto, Sayo, Hyogo 679-5198, Japan

Abstract The technique of angle-resolved photoemission spectroscopy (ARPES) for samples as small as
100 um has been developed by using focused soft x-ray synchrotron radiation. An optical microscope is used
to adjust samples to the measurement position. Samples can be cleaved in situ with a microcleaver to obtain
clean surfaces. The result of the ARPES measurement for a single crystal of Si of 120 um x 100 um X 80 um in

size is described.
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