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Charge density wave transition in single-layer titanium
diselenide

T.-C. Chiang
Department of Physics and Frederick Seitz Materials Research Laboratory, University of lllinois
at Urbana-Champaign, Urbana, Illinois, USA

Titanium diselenide (TiSe,) is a member of a vast family of transitional metal dichalcogenides,
many of which show charge density wave (CDW) transitions at low temperatures leading to
periodic modulations of the electronic charge density. The CDW order can compete or entangle
with other transitions such as superconductivity and antiferromagnetism, and it is a phenomenon
of great interest in solid state physics. Specifically, TiSe,, with asimple (2x2x2) CDW transition
at ~205 K in the bulk, remains an intensely debated case. The transition has been attributed
variably to excitonic interaction, band-type Jahn-Teller effects, etc. A detailed investigation of
the electronic structure is complicated by the three-dimensional nature of the CDW order. The
perpendicular electronic momentum is not necessarily conserved in angle-resolved
photoemission spectroscopy (ARPES) measurements, making it difficult to pinpoint the gap
locations in the Brillouin zone. A single layer of TiSe;, by contrast, has a much simpler wo-
dimensional electronic band structure; it exhibits a (2x2) CDW transition at critical temperature
Tc = 232 £ 5 K, which is higher than the bulk Tc. The experimental results reveal a small
absolute band gap at room temperature, which grows wider with decreasing temperature T below
Tc in conjunction with the emergence of (2x2) ordering. The results are rationalized in terms of
first-principles calculations, symmetry breaking, and phonon entropy effects. The gap evolution
as afunction of temperature follows a BCS-type mean field behavior. Comparison with the bulk
case suggests an anisotropic CDW order in the bulk with intricate details never realized before.

In collaboration with P. Chen, Y.-H. Chan, X.-Y. Fang, Y. Zhang, M. Y.Chou, S.-K. Mo, Z.
Hussain, and A.-V. Fedorov
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Charge transport properties though single molecules on surface
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Practical Material Analysis by Electron Spectroscopy and Surface Science
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Efforts for the practical utilization of TOF-SIMS and some applications
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Asahi Glass Co., LTD., Innovative Technology Center, ODaisuke Kobayashi

RITHEMB Z RS A D EEDHE (time-of-flight secondary ion mass spectrometry, TOF-SIMS) %3EF
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Utilization of grazing incidence X-ray diffraction in product development
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Fig.1. Diff. spot image
1) M. Gonschorek et al., J. Appl. Phys., 103(9), 093714 (2008).



R FRERERFE T 1 L LD

Development of Thermal Control Film with Atomic Oxygen Tolerance
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Japan Aerospace Exploration Agency (JAXA)  oAki Goto

HEREL R 2 CEBEFERAT—3 > (ISS) AERT 55E 200~500 km D
HMETIX. RFIREER (AO) D"ARDEMATH D, HlAIE. 1SS HEART D |
=ER 400 km DFUETIE, KKD 80% LIEZE AO AEH b, BRFMEHE | saa—tsy | saa—riL
AO DERICLYZRESINDGT-O, FERADOSS FHHIZIEA A0 HAEXR
SNTVS, THEEORHEME LTHEASNZKY A I F I LAICH AO | 0
HEHE5T L. FEREBEEA ITO (1 ¥ OV LBEELEY). SO, ¥)a— W7 et
UHEEIA—TA VIS RFENRASATER, LAL, £EERIEY (To, B 1 M5 A0 RAHBRMER
SO,) A—T 4 V7 IYEMIEGEHNLOBMOEREN,. D) I—2a—T 4 UJFEME (UV) ITKEDE
BEENBIZINTLS,

JAXA [F, MHRIBHEICENSEK S ) H (SO,) EYEAHEEZZITICCVEH S Y a—2 (R,SO) Dl
BHEERRBATZVILEXAFXA XYL (RSO ITEBE L. AO a—F1 U J & LTOBERAEZRE LT,
VINERXA XY UFERE LT, REEH () HOLBELEE Q V) —XEBEEL, N VX%
O— kLR YA S RT4ILLIZDOWNT A0 FizlE UV BEHERZT oA, BNt AO 1 (H 1).
fit UV &Rz, Ra—T 4 2 J1F. RUA S FLUNDMBADOBRLARETHY . FERT—2 3 U
BHEECSDEY HTV) O#EEAN~—I OREHME LTERASIA TS (3 BH#LUE), £/, Roll-to-roll
;%;%—7‘-4 VO TIREOEILICEY., ImBEOARI—FT 10T 74 LLREEZELER L,

1) REEZ—, AXHE, BFNEE, dHELE, LHEBE KL MEFRERI—T 0 OBRRERKRE

MERENR £ 56 BAFHEFRIMESHEREES, 2012-11-20/11-22. HAMZEFEHFSR, 1L09, (2012).
2) Yugo Kimoto, Koichi Suzuki, Takeshi Fujita, Naomasa Furuta, Akinori Kitamura, Hiroshi Suzuki,

“Development of space-qualified photocurable-silsesquioxane-coated polimide” 13 th International Symposiu

on Materialsin the Space Environment, 2015-w-12, (2015).
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Direct Evidence of Metallic Bands in a Monolayer Boron Sheet
OBagjie Feng', Jin Zhang?, Ro-Ya Liu', Takushi limori*, Chao Lian? Hui Li% Lan Chen? Kehui Wu?3, Sheng Meng??,
Fumio Komori?, lwao Matsuda*
Y nstitute for Solid State Physics, The University of Tokyo, Kashiwa-no-ha, Kashiwa, Chiba 2778581, Japan
?Institute of Physics, Chinese Academy of Sciences, Beijing 100190, China
3Collaborative Innovation Center of Quantum Matter, Beijing 100871, China

Monolayer boron, or borophene, is a graphene-like material and has attracted great scientific interests in
the recent years. Theoretically, monolayer boron is metallic, in contrast to the semiconducting behaviors of
its bulk allotropes. Here, we measured the electronic structure of Pi>-boron sheet using angle resolved
photoemission spectroscopy (ARPES), and observed one electron pocket at the S point and a pair of
electron pockets near the X point. The calculated band structure agrees well with the experimental results.
Our results confirm Bi-boron sheet as the first metallic boron allotrope and enable the realization of

high-speed all-boron nano-devices.
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Transport property of bilayer graphene studied by in situ four-point probe resistance measurements

RRE', RILKREE? ®ALK wpP
OFEBEX' —/2E ' HiARM’ EFERH’ UTK' sUHM ' &FER>°, REIER '

Dept of phys, Univ. of Tokyo", Dept of phys, Tohoku Univ. 2, WPI-AIMR, Tohoku Univ. 3
Y. Endo', S. Ichinokura, K. Suzuki?, K. Sugawara®, R. Akiyama', A. Takayama’,
T. Takahashi? 3, and S. Hasegawa'

HE, BEMRBERICEYVBONI I 7 UICEVT, BEBETHAFHMYMELICER L -BREMRS
WESN[,2], 57 v OBEREDOHEMENEHASIADOH D, LAL, ERODENVLT ST VDEHK
DEERFIEICE A DEEZTRMMICER L =HITG <. BRHGMRIFELN TV,

ABFFETIE, SiC(0001) LICHWTHRBERICE YMAERLIZ2ET 57 2 VIZDNT, BIEREMERE (0. 8~30K)
[CHETPESGEEDRES JVHISERFEEZAE L, MREIS7 VBAXOEEZREST 510, #
SREETTOZENS 4 FFEXGREAEZT o=, TOHRR. BIER - BESERICENT, BRAEMRIC
ERTDEZEZAONLIBRCEEDELZHAL, Solc, COBRGEBEIZONT, WEFEELRT
Z2BRBEDESBIZHLMNIT 50, HIHEKEEDOT—RICOVTHEMZTER. BHEDOEFEN
SICLDBEEIZ Tz LELOEmERT ZLEEZRE LT,

FETE. FHTRR - BAERZRL. EROCBHOEVAEEREICEZ S2FEICOVTERT 5.
&35 Xk
1) R. V. Gorbachev et al., Phys. Rev. Lett. 98, 176805 (2007).

2) D. W. Horsdll et al., Phil. Trans. R. Soc. A 366, 245 (2008).
3) S. Lara-Avilaet al., Phys. Rev. Lett. 107, 1666602 (2011).
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REX-T!, #FX-I2 oRMEH"' #HEAFZ 2 LAEE!

Tokyo University of Science!, Kobe University?, © K.Ishizekil, K.SasaokaZ, T.Yamamoto?!

BRI —AR S Fa—7 (CNT) (FH1D 1000 (HREOEMREEMEEL AT 5 Z &b, K LSI ©
BlApf R & L CHifF ST 5, CONT @ LSI B oS bicmi) ¢, A2 T = —7 K (3 nm~% um 4
— ) ® CNT OBEBXUSERIEOBEMNZEOMBE L 720 B - v = L— 3 UIFRICHIFE AR > T
Lo LIZL72ND, HiNRREECFHE 2 A FORADTD, BEXULERHFEOTEHRN THIBFHRET 4+
JURBENREEREICTY AN-EALANLTOXRREEF@RES S a2 L—Ya U FEREEISATLE
hot=,

AFFRTIE, BTIRE 7+ 7 VHEGIRZ T AN EXUmERy AT/ HRATS v /4R

PERRAT 3 ATRE T, B, ShROF /AR OREM 3 TTHE 2 B T8 [ Jon ek o
WAL, T Ly 32 L— S AR LT, Shic, 20 §°7 «69 s
Ylalb—sEMVTT —AF =7 R CONT ORiRICKIT B &8 | *50) X
DF 2 — T F S AT E AT, : |

LICRT LS I, Fa—TRBENE X BFANYRT 4 v IR 5] e
BRFAORTIHERT OIS LT, Fa—TRBRVEE, 74/ § Fop "0
VHEL RN KER L A 0 BRI T o — T BIC AT B it BT IS TS e o
— I 7{&%%%’9‘*0 F7-. i?&ﬁﬂ?i@qﬂﬁa%ﬁfﬁ (7 = 7\7\1‘_/“_/@5 10° 161 ‘ 102 163
1) TRV, A — I v ZRENE ERICORT D LN TR, Nenoube length (1)

K1, 7 —LF = 7HICNT O BXESO T = — 7 B

AWRIZEY, T/ HHOEFRENSTHRBMEF TOERGE
HEE—LUANM DODEREEICRIET - PRTH EMTREICH - T-,
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727 zIc& T3R5 Dirac-Fermion ORBE&EFX v Y751 F+ZV X
Ultrafast Carrier Dynamics of Two-dimensional Dirac-Fermion in Graphene

BRI, RIEKEW 2 RK - E°
RRmEET WEE—2 EEES MAXT NIE, LWEARSL, Emm' HEER?
IWASE ", WHXK T, FENE=", FE ', 1‘EEJ‘“‘“

ISSP, The Univ. of Tokyo ', RIEC, Tohoku Univ. 2,  Dept. of Phys., Osaka Univ. 3
OT. Someya1, H. Fukidomez, H. Watanabe3, M. Okada1, Y. Ogawa1, T. Yamamoto1, T. Iimori1, K. Tashimaz,
S. Yamamoto1, F. Komori1, K. Okazaki1, S. Shin1, . Matsuda'

To27rVIRREDIRTEDERBENSBRIEEBYETHD., BETTFv v ILABNY ROE (T«
Zy U aA—V) BB %, FDEH. V27 HOF VY I FIFBEEDBRWT Sy o7 )L AELT
KR8\, BEOMBICH U TENLET - XWHEZ R T, AF. Tho50FEZBERNICHABLES S 7
TIR—=ADHKTNAANERINTED., ZOERICHIT. BEOERERZF v VT T FI T XD
ENBANICITONTWS, UL, BEICEZEFTHADODERRENHDLGNS, 57 0DFvUTF
FA4FIVRCEALUTEWEREICHE—MNBREREICIEE > TVLWRL, ZOERO—D & U TERYRA. KM
BEODHBDOBBICEKGFULEELRFNF v U 7 OEMICKELRFEEZSZ 2 ENETFL5NSD, 22 TS
|, A IFERE/LLUE SICO0-1N)HERRIEYF v ILIZ 7z VIcBULTERERARL—F—Z2BWik
REDBAEFAINERZITV. RBCAMIEE OBRWERLZREF v Y PENOBRZSIEHT Z &z HH
72—0

RRAY—RHETIE, BRI vr U TFYA T IV RADBEREZDOENICHT Z2EBHBETILEBNL
T2 7IVICETDZBEEFVYYTPYAFIIRACEALTERT Do
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Superconductivity in Calcium-Intercalated Bilayer Graphene
RAHE L WPI-AINRY, AL KBRE ® O—/ B8 ERRHA SLbHHY | SiEr>° REIER

University of Tokyo1,WPl—AlMR2, Tohoku University3 O:s. Ichinokura1, K. Sugawaraz, A Takayamaa, T. Takahashi?® $. Hasegawa'

FILA)(EE)TREAFI—HL—b L0357 74 ME. BRERELTRIVIEDOER %
B, REXISI 7z UICEVWTHERFR F—TICK B EEEABAICHEIND LS5 12 1=,
2B5 571 BLG)DBERMILEWIZEAL TIESTM, ARPES, £—REHEMNITHOATIVS,
Ca-BLGIZEWTRIZEDHEENHAFINTLSH, SKULDERBRTIFEEIATULAEL, AHAE
TIIBLGIZEEEZH TL, Cax(/ »2—HhL— L. insitulERESEEAEZIT o=,

BLGIZSIiC(0001)E L IZAZEfERIC K > THER L., ARPESIZCK B\ FOBDBIEN D 2B ERTE
L7ze KR ZEE L%, RHEED - BRIGEREF v VN—HNTT7 Z—LICL>TREEFH
fELt=, LIERBABTHERIOELSIZY STz VEBRICLIEFAA Y2 —AL—FL. V3xV3D
AEATAH—4—3 %(Li-BLG), 5[, LIi-BLGH150°CIZMEA L LA S Ca%z BT S ELikCah'E
#aL. Cab’f >4 —hL— 3 3(CaBLG), ChbDFHKICinsuEREEBRIEZEITS &. Li-BLG
MNBBEMLIERZ R LI=—H TCa-BLGIIFI2KTRBIZEERF R LI-'. ZDHERIZARPESHIE.
F-REHEICKDIFAUAEL—HT S, BETTBECERBERBICOVLWTERT S,

1) S. Ichinokura et al. ACS Nano 10, 2761-2765 (2016).
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BEEICEYVERLEEBELUZREYT 57 = VONFIEREE - SEM - AFM %R
Observation of Monolayer and Multilayer Graphene Deposited Using a Liquid Droplet Method
with Optical Microscope, SEM, and AFM
BRI K #HRET OEXRESE, WIHFE, $itE, FliEz
Dept. of Materials Science and Engineering, TokyoTech
OYuka Takagi, Shiro Yamazaki, Kan Nakatsuji, and Hiroyuki Hirayama

P57z FERT BAEIL, HEMNRIEE - CVWD - SICENBENEIFONIN., CNODAXIZHATHK
HEL DD, WEEIL., V537 U EBEICERECERTZIAET2EEOTORREZEL, F112, &
BRPTHIS 774 FE2BEREETERL, EHOIVSI Tz UNDBLTWEERZERTHTOER, F 2
2. ZOBRREZEREICETTA2TRSY FTO€RTHD. VI 7T VBRDERTOERIZITBEEIZS
COMBERRESNTHEY., ST VDREEEFTIAEE L TEZESA~NDHFLREN, V57
UEFETEANRAET 3I21E. EIRADTRYS Y FHABERARTHD, LHMLE :
Mo, BRADTHES Y b TOERITOVTHELRE L SR T, e

AHETIE, REECEYRREICTRS Y b LTS 7z v OEEOHHS \\
FUBIKIZDIN T, HTEMEE. SEM. AFMBIRZRHVTEEMNICTHSL AT LT,

EER(L, Fy 500nm BBEDT ST UNAITA/ —ILRIZHBLTWSEST SO
TVUBBRERIRLEISET Uz, £z, ERICIE. BRZTSI ZEICKYESRRE
NELND HOPG ZBATZ . T2/ —ILEFKER ERICHBELIZIL—2IZD0T,
St gAMAE. SEM. AFMIZ& Y. 600 mx 400 4m A S 5nmx 5nm & T 0 &6 FH CEIES
Lfzo ZDER. EEA 100 BULTHIBELEZESS 7z, RU10EL LIS HOPGIER
TOU— RIS Tz UONRBREIN, O— MRS Tz UIZIEIRY EHEE 1: HOPG RE.L IS L1-
EEHOLOABEIN- (R  EROFMIOVTE. EREBICHRET 5, BMEHTST oD AFM &




PO07Y

Advanced In Situ Multi-scale Characterization of Mechanical Properties of
Carbon-fiber-reinforced Plastic
National Institute for Materials Science (NIMS) *, University of Tsukuba?
O Hongxin Wang !, Hideki Masuda *, Hideaki Kitazawa', Masamichi Kawai %, Daisuke Fujita®

In situ multi-scale characterization of the mechanical properties of carbon-fiber-reinforced plastic (CFRP) is
demonstrated. In particular, the mechanical properties of isolated carbon fibers on the macroscale are weakened by the
neighboring plastic matrix. Conversely, packed carbon fibers enhance the strength of CFRP. Due to the microscale
components and nanoscale interfaces of CFRP, the Vickers hardness of CFRP could not be determined by a
conventional method. Therefore, an efficient technique for characterizing the true nanoscale mechanical properties of
CFRP was proposed and evaluated. The local mechanical properties of the carbon fibers or plastic matrix on the
nanoscale did not vary with nanoindentation location. The Vickers hardnesses of the carbon fiber and plastic matrix
determined by atomic-force-microscope (AFM)-based nanoindentation (Figure.l) were 340 + 26 kgf/mm? and
40 + 2 kgf/mm?, respectively. Thisis the first time to obtain the Vickers hardness of CFRP on the nanoscale.

@)

00 nrh ~CF _HCI : _. -8.0
Figure 1. AFM images of cross sections of CFRP. AFM nanoindentation test on (a) plastic matrix (PM), and (b) a carbon fiber (CF).



P008S

F/A—RUOREDERE - TRILF—HE
Superlubricity and energy dissipation at nanocarbon interface
BEEARELET ', REREI’ BHApES
Univ.Electro-Commun.®, Seikei Univ.?, Aichi Univ.Educ.®
oIl TR, SF #£% KB HE® R BB =E EA°, SR B 4K Bt
oR. Ogawa', S. Imamura?, M. Motohashi?, N. Itamura?, K. Miura®, M. Suzuki®, N. Sasaki*

Coo N FART Y v 7EEM T ERABMENETCEIZa— o EN)F—F—DOBEBEEEZRT &
b, EEOFEBUVATLADGANRFIATLS, LA LBREO—MRNEERNBMENTEEDRER
ETE. KEAOBMNGELZIRHOBZEBMETERT S LIEREETHS, T TARARTIE. £/ 5
— RURE., HFITCoRFARAT ) VI BENTTBEEBBRAS LU IRIILY—HEELZHEMICETEL T, T
DEBREEBIZCONTERT 5,

MIEYIAL—2avIZiE . T53T72 00057 v REBEDETILERWL
b5, MHEEL LTLETDI S 7 UBIZC A FDRERMSAIV-EEETES,
RT ¥ LB E LT Tersoff IR T > & v )L & Lennard-Jones 7R 7 > & 4 JLZ& ALY
TEIRNLF—ZRR L ERVEEICL > TREEEMETOIRILT—ZFE/ME
L CERERBEE RO V77 U EMEMZ 13 AL LT LBV 7 V%, Backward
Coo P FEDEFEEHODBVARICERESIEREC A, KEAHFZEEMEDE ey
gelLTTOy FLIEZKEABBIEIOZEYERERL. EXTY AN EN(E b gomn poston [A]
1), EBBETOKEANECHAFDOIRAFNE DBEZREARRERTHRET 5, Fig.1 Lateral force curve
&3 3
[1] K. Miura, S. Kamiya, and N. Sasaki, Phys. Rev. Lett. 90, 055509 (2003).

[2] N. Sasaki, N. Itamura, H. Asawa, D. Tsuda, and K. Miura, Tribology Online 7, 96 (2012).
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Self-Assembled Monolayer (SAM) D E-F¥i%
Electric properties of self-assembled monolayers
BREEXRE' OBFHE('
The University of Electro—Communications 1, ONorihito Sogoshi1
[IZCHIZ)] E2EREICHALT- Self-Assembled Monolayer (SAM) IZBSICERRTE . HFBEHHIZE Y EH
f-ib2Hee, EFYHLZBERICT A UTEHENTER L END, FERUMENREL >TSS,
Kﬁnfﬁ BOEBESFIRFBARD L S ICHEALITT, BRHICRAOGEEHCHMELZ EDEFIHE
FHETELZ L ’éE BEELLTWS, A FHESROEFZEEREICHRAELLBEZHEOoN-LE, -
RERAIIEF - D FLARLTRRELG, BENGRETHD ., EeR-HERES (W%%WM,%,H»O@
BHEESL, IS RAEZRETIER_EBNE LB D, COBSIIERA, »FROEFDHHKENR
BICERZRIZL, EFREZEILSIE S,
[EEREHER) AETIE, RFIC T OV EHDSMIZBITAERBE, BLUFJR(ERXREEY DY)
LT LEERE, ZORKOEZAOREIZCOVWTHER -, AREIE, o-FF 5 ) t0—)L0) SAM THE
SNnF-B#ERED OV T, ARAIEZZED SMMDLEIZZ
At AHILRUEBEIRTILES L TE-2=SAND —BEEsAMBCVEE = B samdey sk
OVTHd, ERTIHIFEAEERDTENTLNVGENS & -
N, a-FAIT ) Ea—ILARLICEFHREE IO

VI LTVWADIZHLT, ERTEIZzAEVIZLD S B
AELBILETOE—Y KBt BRDOBRIEET 0 -
BEDBFORRIFEI LW ENS, JzOtY - “
NEFEZHLEHESEEYELLT, EFBHLT T i

WHEEZLBND,
1 Nanotech. Rev. 2015, 4(2), 193-206. %
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Optical measurements of Organic molecule thin film on Ti0,(110) surfaces
BEKX-EIT' EEXPR I’ ORTAE—ER', FHEE@EA' #FE' KFEH? HPER?

Yokohama National University-College of Engineering Science1, Yokohama National University Graduate

Schools-Graduate School of Engineering 2 QOshinichiro Maeda1, Kenta Hagiwara], Kazuyuki Aikawa],

Shinya Ohno?, Masatoshi Tanaka®

AR TIE OFET ADICANFEINBER 2+t alpha—sexithiophene(a-6T), #7420 7=
(FePc) %= Ti0,(110) ZFA LICERTEHEERESE, RFEEHIERDS) &EREESHRE7ILiE (SDRS) ALY
TEFRES LU FEROEBITZIT oz, -, EREEZERNGRER BERSHE, BEZILICKSE
HAFOEBELTILIZCDONTLEREZToT-.

AEERICEKY, R0 FIE, FHEhzx Ti0,(110) E4R E[001]1A M & F17I2, flat-lying [CEERIT 5 Z
& BEIRFRICEKY, flat-lying M5 upright-standing [(CELT 52 &AM 1=, 6T FIL Rz Hik
L0011 AR &FEFTIZ, flat-lying ICEERT A ENRINT. £, ERFEIZKY, flat-lying i
upright-standing [CZ1Ed B 2 EMND MY, para-sexipheny| (p-6P) Z ALN-HELIFE "L BET HEERENE
Lnt-. HI7AACT UL, HFEEFEREFTICERTLSIZENTM-T=. ZOFERIE, SN ZRHWV:=
FITHAER2ERET S, T, HERZBESIE S E, Soret BOBBMNERLLEHI ENDh o=, Thin, &
FEBBOHRIIDVWTHLERLTHRET S FETH D.

BE
1) Lidong Sun, et al. : Phys. Chem. Chem. Phys., 12 (2010), 3141-3144.
2) Palmgren, et al. : J. Phys. Chem. C 112,(2008) 5972.
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FHYBRBEDO< M) v o AR O
Matrix effects on mixed polymer layer depth profiles
by means of Ar cluster ion beam
MEBERET ' ZEYEEHER (NPL) ° OE#E—E' AG Shard®, #LUAEKX' FHER'
Dept. Life Mater. Sci. Seikei University 1, National Physical Laboratory 2,
OkKazuma Takahashi1, Alex. G. ShardZ, Yuta Yokoyama1, Satoka Aoyagi‘

Abstract: FYTREFREL A A EENHTE ToF-SINS) TODF/ LNLDESARHHN ZHULVT, 1IELL SRS AR ESIDIET
YO R I VEELC EE5L Y\ ABTTE. BHIIDMEASHE 2k 47 M) v ZHROeTHTER A ToF-SIMS AR
IOV IEEEBRZRAAVTEHBEL e ZDDETILEBE LT, Irganox 1010 & Irganox 1098, Irganox 1010 &
Fmoc—pentaf |uoro-L—phenylalanine ZSt EHEEEIEE B, GAREL. ArV SR Z—A AU ERVCES ARG L=, SZEEfE
WCIIERANITESEEARY NUNFERL . SR AFRDRAF U EHE LT, F#ERELT, FiHcm< My IR
B ZRAF DS k> TEED &0, Irgl0 & [rgd8 MIEEHN-DULVT, BTRAAARE LU SES AR E
~IHN Irgl0 | ZHBRT HIE—RA A ABEEATE LT=, Irgl0 & Fnoc OIE&RR#H DL YT IrglO |l :Ha;l&‘d‘éﬁ_,ﬂzf A Fmoc
LORARBTRL LT —A. Irgl0 [CHERT DE_RAAAREMNLT=, SBIZT M) v RHROAE DL TESA. Z20
BRYERRIC. BRMIE] OMHBRTE RA TR OD\STLMIEEI . FCH A LhVRESNT S,

SHE3
[1JA G Shard, et al., J. Phys. Chem B., 119(33), 10784-10797 (2015).
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%5 L1 Pd(111) RELED CO & 0, DIRFEIREE
Adsorption states of CO and 0, on roughened Pd(111)
RIEXREE - #e8F OHZHE, MM, WHE BEI=H
Graduate School of Chem. Sci. and Tech., Tokyo Univ. of Sci., OHiroki TANABE, Kazutaka HAYASHI, Shun HOSOI,

Kazuo WATANABE

ERRAICHKEBFTHIENLIDNLDEFH L WIIEFDMFEIZEK
YIRFEDFOMEINDS, £z, T/ AT—ILOEERTIEIRERE TS
AEVHIBICKY BHEERNAR 5, #£-T. EERBREICT / HHEE
ERHEERACETREREOAMENEEZSHDIENTEL LHFS
nd, LHLELL, ZOLIBRETORFORBKREIZDONTIIERE
FTRICEAREINTLEGEL, ZITHRRAETIEH ARy 21U JI12&Y
FOLIYDY FROF/BEERALEZPdA1)RE "IZH T35 C0 RU0,
DRFEREIZDODNWTHBFEEE (TPD) I(CK YRz, o L-FkmE & FiH
HPAMDRAZENZANIZ CO RU 0, ZAMWESET TPD ARV ML E
B L-#EREZFN TN Fig 1, 2 ELTRLTz, CO IZTDLVTIE, 248 K
[CHLWE—IABBLBE— 7 EmEAEML =, —F 0, TIX, 90~200K
DR FIREEE E— 0 AR EL LEBEARELD . BIC 780 K 0BEHEHEE
— O hEEK LTz, ChoDEIRIX, RSy VT2 Y BDALIIEEE
NN LGREY A FBELIE. LU ) EDOEIELRE
DLLT7 UV IR EH G- LITEBRATSEEAOND,
BEXHR
1) D. Vogdl, et al., J. Phys. Chem. C 117 (2013) 12054.
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REICHFIN Pt OBFRE L KERERNE
Electronic state and hydrogen adsorption characteristic on Pt supported on carbon surfaces
HREAXZEERMNAER O/MEDh, REEH, XBHHE, NEEF, EERZ

Institute of Industrial Science, The University of Tokyo OT. Kobayashi, N.Nagatsuka, S.Ohno, S.Ogura, K.Fukutani

Pt IZBMEEMAE L LTHLOATWSD, FLEETHI-OEDREOCEEREMBORENEEL
HoOTWAGEE 57 EICPt#iBETAET. AL LTORGHENALET S ENKREINT-,
"INEFPLD AN FEEZ—DTNRY, KE, BREOBRBEIRILF—MNINESHRBZTET, #ELTUL:
BEETRIGHAETL EEZ OND, BRIIBRLSZREFMECHEFIN: Pt OBEFREL KK, BRBRBEREME
BAoMITEIEEZHMELTHREZITOTWS, SEIOERETIE.
BIKELTH—RY TSy (CB)ZRAL. ZDiHEEFEIIE: Pt DE
FIREEL . TR ZR I ShIZKERBEHEOELERE LT,

HEELT. BEREEN 20D PLtIEEA—RY TSy ERAN
1= XPS CPUAT G ZATELIEZAT1.3VIZCE—OMRRE ST,
COHAMZEKRZBRELIDS ZL o123 DHNEDRTH S, 300K
HEICE—DE—oNRES5Nt=-, Pt(11)ETIX. 300K fHED E—
JICMATEERICHEE—IABASN TS, 2SEIOEERT
. Pt DO LS HIEBRDE—Y (XHERTELEMoT=,

BE
1) T. Kondo, €t al., J. Phys. Chem. C, Vol. 112, No. 40 (2008).
2) S. K. Jo, et d., Surf Sci 635 (2015) 99-107.
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Pd(111) REICHK#E L 1= CO RV 0, DR RIGE
Photoreactivities of CO and 0, adsorbed on Pd(111)
RIEBXRRE - #e®F OMFEE, HEHLE, M BEILEMH
Graduate School of Chem. Sci. and Tech., Tokyo Univ. of Sci., OShun HOSOI, Hiroki TANABE, Kazutaka HAYASHI,
Kazuo WATANABE

HE,F/ AT—EEELOERETRISRE I XEUHIE SPR) OESIEEMDRICHT IHRIEHS
BEINTHY ., EZEUH—OKBEM. LMELZEADIEANEFIA TS, LML, ChETOIR
HEEERTHIEOEEAVNIONEFELAETH 1=, ELIE. BV EHZFOEREETH DN
STUOLPHDERAISXAEVITEE L. T/ Ry —I)LiEEZHEDPdRAICRE LA FOERKIZE TS
SPROMBEREZEL TS, AARTIE, SRR LFTFE T H5-ODEET -2 5B HEMNT. SPROELL
WFEBZPAD REIZE T ERESFOLERIGHEDBEEIT o1z REFFELTCOELUV0,%EU. £
NEDENL—T—K CEE 266 nm) BETRTEDIKEZL FREBE (TPD) TEHAIL-, E—VBEDCELEMS
FRIGHETETE (PCS) ZEE Lz& A, CO TIX10%2cem’, 0, TIX 10 e DA —F—THDZ LD o1,
XEEDHFE LG C0 IZDLTIE, £0 PCS (FEBIRFIEMES TNELRETHY . —A. 0,0 PCS (X
MBEIFF—BITIERELG - CNODEREZEELLTHL. %8, T/ R7—ILEEZHEM LT Pd
REICE TS50 FORRIGIZHT B SPRAESRDIEREIT S,
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SIMIZ& % Si (113) REHAERIL T O X DEHT
Analysis of thermal oxidation process of Si(113) sufaces using scanning tunneling microscopy
HEEMN KRS, VMEMHAREE? O/MIF', BdiEt’, XHFEH', =K—77% HPER'
Yokohama National University 1, National Institute for Materials Scien(:e2
oArata Ogawa’, Hiroya Tanaka, Shinya Ohno, Kazushi Miki? Masatoshi Tanaka®

HE, IRBEE NS VOORIOEKEICKY ., NS REICERASAS D) SEEEICRE SN SEEIE
EOFMGEENROONTVS, AARTIE., SEHEORTFETRELGEEZED Si(11) @ICEER
Lt Si(1M3) EDERILBIZICBEL TIE, Missig BI12& 5 SIMDIMENH B H[1]. FFLANIILTOREHEE
DFMIERLZBESMNZINTULEL, KRR TIE. SOFEEED STMEICE DT Mussig 5MREL-BRIEE
TILDRYUEEELDDZ L. NA T RAKEEDRFICEODVTEYFHMOBIEETILERET S L %H
B&E LTEEET oz, Tz, Si(113)IX1 RADBEETIIZOVWTHLERFZ1To1=,

FERITEER o RJLIEEMEE (JEOL 215 JSTM-4500XT) ZFLY, R—XEH 2%x10° Pa DBEEEZE(C
TITo71=. SINDIFEF L LT, ZBERTPtIn F/=E No. SE BHETWER0.3mm) ALy, &K Si (113)
E At (B-doped p-type 1~10 Q-cm) AL =, BERIEDERERTIX, BRARXENVTINI—0N\ILT%EH
WT1.3x10° Pami> 1.3x10° PaETHOEHN. BEE 1~5 LOEHTSIi (1) EHKCBE L=,

ERTEND Si(113)3x1 EEIZTDOWWT, SIMBTHASIA-EBREBROREY A FEEXIEDTHI
LIk Y. Ranke3x 1 EELEIENIBENRYUTHDI EFMER L=, £, Bt ZE1To7= Si (113) B&1k
REAICOVWTNA T RAKEEDBREZET o1z BREY A MIRELE-BRESFHEHRREICE Y RERE
EHAEL. EICS BEBETRTZ FLDNY IR RIZRET R E, BLUINERBICEBILICEDZEAE
BT 505 BREHEHT 5 S| BFOREILMNEZ S LN o1,

BEXH
1) H. -J. Missing, J. Dabrowski and S. Hinrich, Solid-State Electronics 45 (2001) 1219.
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Si(111)V3xV3-B & LI & L 1= Bi(110)EENEFIREE
Electronic structure of Bi(110) thin films grown on a Si(111) V3x\3-B surface
RIKMBEI' HLVB SR, EASRE® &AKREI® KEK-PF Ofhit&E' RE—HE' T
HAE Y AN ' LSRR, EDEXZ KA FHFE ME-—E° TFLEz’
Dept. of Materials Science and Engineering, Tokyo Tech.l, Aichi SR2, NUSR3, Grad. School of Engineering, Nagoya

Univ.2, KEK-PF° OK. Nakatsuji*, K. Shishikura®, Y. Yoshiike®, J. Suzuki', S. Yamazaki', Y. Watanabe?, M. Nakatake?,
T. Itoh®**, K. Mase®, H. Hirayama®

Bi(111)#ElL, ZOREEFREN S VaANPRIZKDRAEVHHETI L EDEKENMEEZ LD &
NEENTLNS. —AHALOEREDIZEIZIE, NIV ANBELUNZ, 2 BEFBIARICE -2 (BP)EE
AREEHRYZTEFRELARETGESI ZEMAFHEEN Y, E5(2 BP #E(T 2 Rt RO S HLHEEAE
ERYSBIELIEREEN Y, TOBFREIFEEICEEEN. SEHK LI, Si(111)V3xV3B RE & £RIC
FULTBI(110)8EEEZ/FHRL Y, ZETOAESBALEFHHLARPES)BIEIZL > TEFREZAR -

FEX (X HLVE SRBL7U RV KEK-PFBL13B [ZT, 512 ML & 25 ML D 2 FE3EDEEOFRBIZ DN TIT-
f=. hv=70eV T®D ARPES BIEMNLZE N7 )L EEAIZTT. TRDFE
HICHLONZARD I TIILIEIE B HENDILDT, £THAETOHREERL
—HERLTWS. F-CDEEM AMEICENY FX Yy THRFEET S
EDBELMERY, RITHED/NNY FEHEIZE TS5 BPREEDIFHE —EL1-.

B35 30
1) G. Bian et al., PRB 90 (2014) 195409.
2) Y. Luet a., Nano Lett. 15 (2015) 80.

0.5 0.0 05

3) I. Kokubo et al., PRB 91 (2015) 075429. N
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Bi BMEADTZILHEBREICLIEFF—TLRARTUOOVYILER
Electron doping and surface potential deformation caused by
alkali-metal adsorption on Bi thin films
RAPMERE ', NSRRC?, RS’ Nat’ | TsingHualUniv.®, RKXE® OfFfE' HFoAER'
Feng B.-J.' Chen W.-C.%, Cheng C.-M.?, HHFH°, JWHHY °, Lin C.-H.* SREEF ' WA
E, O EXBEX®, SO MFHFXKT Tang S.-J.Y wHEE'
ISSP', NSRRC?, Hiroshima Univ. Synch. Rad. Center’, Nat’l Tsing Hua Univ.*, Sch. Sci., Univ. of Tokyo®  oS. Ito',

T. Someyal, B.-J. Fengl, W.-C. Chen?, C.-M. Chengz, M. Arita3, A. Takayamas, C.-H. Lin4, T. Iimoril, S. Yamamotol,
H. NamatameB, M. Taniguchi3, F. Komori', S.-J. Tang4, I. Matsuda'

MERBAITILVAIVEBRERESEDLE. REFLLERADEF F—TEENITHESKRART OOV
DERLEL S, FIBEDOHRIT. XEFHKICEENV FAEZEBELTHNOA, BETEIHFYVEIZIHNT S
BFF—TFEELTRAIBASNATLS[,2,3], LML, BBEORERT Vv ILOMRERRMICE
BRABEFIDLEC, BFREICHT IHFMEREEIRERBATH S, HALIL. Bi BEPITHEEIND
RENVREEFHFNAVFEZETILRELT, EOLIZK (AUDL) £Cs (EVIL) ERESEE
ENHEBEAEMBABFARICE >THN . BF F—TICLKVRENY FHNRBICEKELTY I TS
CEANFOTEHA SN, B FRADEFMEESAICHIELTNDZ EADM oz, ST, RE\EEMN/NS
BETEFF—JLEmMEDNL T MARASh, REART VOV LEROHENBEESLTVS I EAGM -
f=o BETE. ChAODT—E2DLHLMNLESTILHY) EEREDEEREERT 5.

SEXH
[1] T. Ohta et a/., Science 313, 951 (2006). [2] Z. -H. Zhu et a/., PRL 107. 186405 (2011). [3]

J. Kim et al., Science 349, 723 (2015).
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Photogalvanic Effect on Spin-splitting Surface States in Bi and Bi/Ag Thin Films

ODi Fan, Hirotaka Ishihara, Rei Hobara, Akari Takayama, Ryota Akiyama and Shuji Hasegawa

Department of Physics, University of Tokyo, Japan

The Rashba effect induced by the spin-orbit coupling at the surface or the interface is one of the most
important physical phenomena which has abundant possibilities for spintronic devices, since it allows us to
manipulate spin without the help of the magnetic field. Recently, the photogalvanic effect has been reported
in the spin-splitting materials such as topological insulator Bi,Se;[1], transition metal dichalcogenides
WSe;[2]. In this study, we use circular polarized light to make an in situ investigation on two dimensional
Rashba system, thin films of Bi(111) and Bi/Ag(111), with semiconductor lasers (A=405 and 635 nm). The
photo-voltage of samples was measured by rotating the 1/4A plate to change the light polarization. We
clearly observed the voltages generate by different polarized lights, in both Bi and Bi/Ag thin films.
Furthermore, the sign of voltage induced by circular polarized would reverse when the angle of incidence
was reversed with respect to the surface-normal. These results indicate the spin-momentum locking in the
Rashba system. In our presentation, we will report the details of the origin of the each component, and

discuss the results.

Reference

[1] J. W. Mclver et al., nature nanotechnology 7, 96 (2012).
[2] H. Yuan et al., nature nanotechnology 9, 851 (2014).
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Si(111) V3x\3-B EiFRE LD Ag BEEICH (T HELh-FRE#EED STM/XRD AIE
An STM/XRD measurement of the buried interface structure for Ag/Si(111) V3xV3-B system
RIK-#EI  OFMifE LGSR, FdE Fuidz
Tokyo Institute of Technology OYusaku Yoshiike, Shiro Yamazaki, Kan Nakatsuji, Hiroyuki Hirayama

EE/FBARERREDEBEZMEEE., a3y hF—FNA RBEICEZBFHEMOMREZRLEIES L
TARARTHD, #->T. ERBETICEIN-ERRALEOREEEZER I IFELEETHD, hFE
TOERTHAETIE, SIMGERE b o RILIEEMEE)ZF AT Pu/SI(111)7x7 RE L THRE & Bhn 5B E/2
—VFBRELE-ZEICHRLTWVS, LALENL, ZONE—20 QWSEFHFEM)ICL S HEIETEN
TWHDh, TNELFREATOD P & S RFORFESICEDILDLEONMFETETLAEL, £2 T, KBF
T TIE S(11)V3xV3-B EREXELICEE L. Ag BEEXREENDREHEEE. STM ZRVTREL S EE
HBLICREBEZRFAT—ILTERT H2ELZHAT-.

FIG.1(a)[F Si(111)V3xV3-B EIRRED STM %R LTS, T SRR NeERREE
ERERAIH L TAgBERZRRSE. FTaE O STM BE%E1To1z | P
R, FIGLUL)ITRIHARIRKEN 3V OELAML & EEA S 3x3
DOEHMEEBEN RN TV Y, COBEX, BBETIEAg L S
BEFIC& BHFEEMNE Li-topographiciE L D EEZ N B EIC,
Spring-8(BL13XU)IZ THRME X #REIFICL 50 v X T h—THRIEER
To=#ER. AgSI(1)\3xV3-B RE TIEERKREO R, MEFS . i
NTWBAELNHELMNEG -, BAIEROFMICOVTERT Do FIG.1.() Si(111)V3x3B Kb E D STM &

(b)Ag BN > STM {4

BE
1) Y. Yoshiike et.al. Appl. Phys. Lett. 104 191605 (2014).
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SrTi0, EAR _E D FeSe FEDER & 181 5T

Growth and structure of FeSe films on SrTiO,
RIXK-H OB+ KRR, AR, TRERHE

Department of Physics, Tokyo Institute of Technology = OTomoaki Tanaka, Ryo Yoshino, Toru Hirahara

1. [XC®IZ

BREEIEALEETHIELEDIC. EFNFOHENERMICENIBERTHY . EREHFLLTHLE
BREWV, RIABRBEERNBS BRTHE RSN G VESEBEEKRE LTEEINTWS, FOHTE FeSe
FEMEEREEE R OBGERE AN X LEZEDILETEHEREEZONTILVD, 2012 F£I1Z SITi0, MR LI
12=y hEILDFeSe BIEFZEZBIEDET,. 0K EVWSIEWEBEEZEDIEARKREIAE", Ch
(/%)% FeSe MELFBEEM 8 KO THHEEEZDEBETHD., LH LBGEGHEENSER, &
SIZINEZEODIHAELLINTVSEDND., TOREHKIALEDEBMEMEEIHEY LI TV,
ZITCAMETIESITIOEIR LD FeSe FEDOBRHRFFHMICTARSZZEEBME LT,

2. EREBH%

SrTi0;(001) k(= FeSe SfEx e L. #&ETEZ1To1=, FeSe BEMHEIZIX, P FBEIEL2 XS —%%
AWTREEEREF#EET (RHEDD) BRRIC K YBERROBRFE) 7ILA A LTRIE Lz, E/ER L1-EE
EFEELORILIEMBECIMICKYRAHREZ L TEREOFHEELE S OHEAE Lz, SoICHBOMERSE
H (REBBOERDEE) 2L X, BEMEOHKTZE SN TEHMA L 1=
3. RER#ER

EROBEDLERIZEY FeSe DEEHAN 2 ATBRBEEN O ATy T I70—BEAEEL LIz, T2,
BEAEHOEIIIOVTOERLE LT,

1) Wang Qing-Yan et al., Chin. Phys.Lett. 29, 037402 (2012).
2) Fong-Chi Hsu et al., Proc.Natl.Acad.Sci. 105, 38 14262 (2008).
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FRODCHLEBERY D 2 UBEARBICETSREY - EFREOHR
Study of the spin and electron state at the interface
between topological insulator and ferrimagnet
BEAMM 1 Engineering, UCLA?, BI KBTI ° BRAFERF*
OABZHEIfth ' HAR—2 = ' MNER—° BEHB ", IWAEZE ', Ro-Yaliu', Bagjie Feng',
INAGE !, EHIE* FRBAZAL KanglL.Wang?, #HE "’
ISSP, the Univ. of Tokyol, Engineering, UCLAZ, Tokyo Tech.?’, ISIR, Osaka Univ.*
Qv. Kubotal, K. Murar[az, J. Miyawakil, K. Ozawa?’, T. Shirasawal, Sh. Yamamotol, R.-Y. Liul, B. Fengl,
S. Yamamoto®, S. Suga’, Y. Harada', K. L. Wang?, . Matsuda*

FRODHIILBEE (T) [ EHERZEAEHOEEYETE., TORECTHELBEBMENRIRT I L
NHBNTWS, 7T VHBHEEBATH Iy FIDLBEA—Ry b (YIG) LIZTI THD Bi,Se;ZFHES
H5ETI OBRBHERIEEL 130K IZEZL. TN RAADER 6QL hv =524 eV
EICATTRELEHFAFTELONATILND[2, LHAL. TOHMED #
WA LIFBAIA TGN, £ TARETIE, BiSe/YIG AT
NESIC LTAESEAEFHH (ARPES) & Fe L in®d X #REE
KA/ (XMCD) BIEZEITL. MHERBRMEEZRIIL-. 1
=8 (RT) & T=30K THIE LT 6QL-Bi,Sey/YIG M ARPES X
R FILERT, KEETIHSISICTXMCD BIEHEREL M., REAIC
ﬁlf%xgy.%%qﬁ%lZOL\—C%giéo 02 01 0 01 02 02 01 0 01 02
B35 XK e TR A S

2) M. Lang et al., Nano Lett. 14, 3459 (2014).

Binding Energy (eV)
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Bi,Te; iR ED Te BMIED K & BEFRE

Growth and Electronic Structure of a tellurium Thin Film on Bi,Te,
RIK-¥#E  OBRLME #ILBin, TIRE

Department of Physics, Tokyo Institute of Technology, OYuma 0kuyama1, Yuya Sugiyama, Toru Hirahara

AERRODHIERBERICRSCHLZGE RO HILYEL LT, TMLEEEINFEEZEHTLDS, T4
IWEERIEINLVIIZIREDT 4S9y aA—2%FE, BETHRBICETS2TAMIVAFOLSICRSIES

EWSEELAHB, T, COTA4IYvHVaA—2DX -5('74)b-5)li FRODCHLGHEEZES., EHICEK
BN FEEDEILICH LTREIZRI=NS[1], &k Tahs B EDILAMA TS IILEEBTHD LR - =
ERmmEmA bR Shi=[2],

2015 FICEETICEITS2=ZAR Te BERNETR VM IILEERB THS ERESNIB], LML, BET
DTe DN\ FEBEZEZAELTA v I 1—2V5HBTH0IEIRBTHS, £ZT., AMETIL Te BIE
ERFEHDADHLTMNZELSBi,Te,(IMNERDLEICIEEX O vILFEESE. BETIZBIT2EAFERT
B L ERMI-, BEERIIREST B EREF RO RHEED) ZBA VW THEDHRFZE U 7ILE A LIZE=4— L1,
HREEETOER.Bi,Te, LD Te FEIX(10-10) @ICER L6 FALS UEEF LTS ENDL T,
F-AESBAEFDI(ARPES) #FFWTHER LT Te SEED/NNY FOBBAEZT =R, BRMUIZTAIL
BEDBEELFASINTWS HAD T o)L IS EMTRITKRENSH D Z ENERTE-, BRIEZOHMEHRE
T 5

BE Xk

1) #LEE—, REEZ Vol. 36. No.3, pp. 135-140, (2015). 2) B.Q. Lv et al., Phys. Rev. X 5, 031013 (2015); B. Q.
Lv et al., Nat. Phys. 11, 3426 (2015); L. X. Yang et al., Nat. Phys. 11, 3425 (2015). 3) M. Hirayamara et al., Phys. Rev.
Lett. 114, 206401 (2015).
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7FE2—EETI2(10)REDN F—THFEEFIKE
Electronic states derived by N-doping on Anatase Ti02 (101) surfaces
RREKEEERMARA ORZFE#R, RIEK, BEARZ

Institute of Industrial Science, The University of Tokyo (ONaoki Nagatsuka, Kanta Asakawa, Katsuyuki Fukutani

Ti0, &, 74 F¥vy TOXBHTHY, RMBEOTTFLMEL LTHADN, SSHICHREIF—OFEH
BEBE~OBASPHEINTNS. THA—EHILFLREHRTRFLERGEEERL . & 5I50H
WERLENS EAMONTLRS 2, TORRERERBATHLD. NEOBTRER, Fv I TOER
BREOEDICKECHEESZLEN, RROBVWLFLRETFE—ERTI0,0BFRER, EEF-HLT
AY-R

ARETE, 7HE—EH Ti0,(10DRAED N K—F 0007 T ———
BEBETREE XBABTAREL EARBTAREICE 2000 — Nimplanted a
YRIELE B1ISNE F—F LEBOPS DL ERT. - Nimplanted * Amnealine | 4\
N & F—FL-RETH, HBNBAET TAZhT
JWELALT 30 eV 2.3 eVIcxvy ThEMERAL
. COLED, HEREBPRAOERAMETFOLELL H
HET, ¥y ThOELORREERT 5.

Intensity[a.u.]

B35 3H

1) Y. Furubayashi ef al., Thin Solid Films 496 (2006) 157.
2) K. Ozawa et al, J. Phys. Chem. Lett. 5 (2014). Binding Energy [eV]
3) A. G. Thomas et al, Phys. Rev. B 75 (2007) 035105.

M1 N R—=7% L7777+ %—BA TiO(101)F i D UPS Ok
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TiO,(110)3R E D sub-surface Ti Y FZHEITHREEBEFDOHLNBHEIL
Strong electron localization at sub-surface Ti sites in a rutile TiO,(110) surface
RIARET' WKIRE’ BEH CEMS’, ¥HH#E ", HiLKXAMR
oEKFEA MIREZE’ HARt’ KEBREBES aXRF° RANIEH’ —HKHB
Tokyo Tech. 1, Univ. Tokyo 2 RIKEN3, NIMS4, Tohoku Univ.?

OR. Shimizul, H. Kamisakaz, K. Iwaya3, T. Ohsawa4, S. Shirakis, T. Hasegawaz, and T. Hitosugil’5

[FF] ZBEIEF 2 L (TIO,) D EFHEONRMBERGIZCENTIX, Ny FXyy TRIZERT 2 RMGEMDBEENER
SNMTWDS. 51T, RIGEMICES Y TESNEEFOEMA A LMBHNLA DX LBRICCHTTEELFERT
Hd. HEETO, RETIE, BMEREBTELZIRFEFS, NLIRBERICHEELE T RFICBETIEEZDL
nTERE]. LHL, EEDOEER N RILIEMEB/ S IESTM/STS)IZENIE, REBRRIEEEICETI2REE
FIIBET D T BRERFISE-STEN>TH Y], TOEEMAMIT/NIILIRAEERLD ER/ES . FITAH
ETIX, BFRT—ILTOEE - EFIREESHEATIREL: STM/STS ZAHWT, JLFILE TIO,(110)F5RENDE 2 BRE
Ti(Tigy) UM FLICHEET DRMBOEFIREZAR, KEANLDFESIZKEFELE-REEFOEMAMERE LI

[SREREHER] EAMEDILFILE TIO,(110) EFERZERZE ALY, 20% 7 VL KFRBICKDEZIYF U EHELT.
BEEERNIZEWNT, Yo FLERCERELE Pt EELZELC TEREEMEAFITLY, 500°C (CTHRH R#IZ 1050°C
2T S HDOMEIIEL =%, 78KIZHLNT STM/STS BIEZITo1=.

FESEKRED STM BTIE, ®XHSHLNTNIREFEDEBEIERIB(V,) & XEB KD FOMBEREIZ & SKEE
(-OH)DHBIZ, SEELL Ti Fl EICIE O EMEEF L DORMZEER L. B FEEREIH, COXRMRPDIER
KRERFYA FTEHEL, REF2BED T, wUM FELEBESKE. -, RBECLOBRKREZE< Y JIC
BLWTIE, ZOTiwHM NELTOAREEFNBECBELTW . F—REHEZTOHEERE, COXRMIL Ty
YA MIREEFNIBELEZR—50VTHASHh, XKEF2EBENSNILIRKOBERZTRT LM o1z

[BE3X#ER] 1) U. Diebold, Surf. Sci. Rep. 48, 53 (2003). 2) T. Minato et al., J. Chem. Phys. 130, 124502 (2009).
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RinEmZHE L= SITiO,REICH TS5 EFREOER
Electronic States of Termination-Controlled Surfaces of SrTi0,(001)
BREH O/MIFE, EZXREH, /DMEEFE BERZ
Inst. of Ind. Sci., The Univ. of Tokyo OS. Ogawa, N. Nagatsuka, S. Ogura and K. Fukutani

SrTi0; (001X Ti0, & Sr0O BAREICERLIBELLG>THEY ., HBRFNIZ2 DOERLZHKRIGE Z#
D, ERETYFUTNEBIZK D Ti0, HRIFEOHIME "AREL L= Z & £ R2MBIC, Ti0, #RikZE+H D SrTi0I2BEd
SHRRMNFMIEDONTE =, —AT, Sr0 RIFZ L ORETIX, FAOKREEFRENERMICTRS

NTWBE00?, RERNLGERIFZIEAEEATLE N, KAET
(X, MOEAMLIE(Z & B SrTi0,(001) DRIGEFEIEZITLN, REBEFHNE
FRWCZTOREEFIREZAIE L1,

SITHAR YEEIC, ROED SrTi0,(001) TR FICTERFLH
WTHELIBE{T o=, 1275°CT 12 BfENEAT 5 2 &1 & Y Tl
FEMNFLN, Sr0 KLiF>8b%DEREAMNFEoNT-C L%, EFRHANIE
WERUVA—DEFRAEICEYBALMZ LIz, £/, Hel £F%
AWERBEBFARY MLERELEEZA. B1DESIZ020 /N>
FIZEWT Ti0, BRIgDRB EDEWVAR SNF-, i, RERMEIC
PITHABRUFBOEZICER LN\ FBEEDTILTHDEEZ DL
nb,

B35 30

1) M. Kawasaki et al., Science 266, 1540 (1994).

2) P Delugas et d., Phys. Rev. B 91, 115315 (2015).

3) R. Bachelet et al., Appl. Phys. Lett. 95, 141915 (2009).
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FBEZE - -EREEEDORRE : BIEXXLBIEFS2 Y
Development of transparent conductive thin films with novel functions: Sn0, and TiO,
KAST ', BRKRzEHE 2 OmE#H—&' BHEE'2 RANEH'?
KAST ', The Univ. of Tokyo? QOShoichiro Nakao', Yasushi Hirose''?, Tetsuya Hasegawa'?

BB EMELEY (transparent conductive oxide, TCO) [ZAIfEABIAM LS VERIGE ML ZHEH DM
Thd, iiFE, FEGEHEEE) ORTABEMCRRZT A AT LI ZEDEABEE L TIRILE S EHhhTL
%o BRITHEEMEL (Sn:1n,0;(1TO) A5 F:Sn0, (FTO) %z &) TR LV REZ #5 D TCO ORAFICE YA TE -,

FRIER X (Sn0,) T A LHISENTILNS TC0 THSHN., ARFIEH (O — FB) ICK YREDHEICHARTHE
BEZ 3 MEKALIESBICRY "LTWS, TORRE. XM TIXFTEEAFRIMERAN (R) F:ZRL
THY. FNREFIRT EIREENEADIEAINFEIN TS, 100 [T

EAEF 2 2 (Ti0) RITFH 4AH 2005 EIZCHKRLI=-TC0 THBD, R/\v A L
EICEPRBORBIEOBR. BEOHRICENREEEE (O —rE &%
#i 30 Qo. ARARINE SN ABLNTVD, AAMKE Tio,0MiEE £ o
RBRL THREMBIZEBNVFBERT . FIZAE W AV REBIZE-TE £ wl
FrUTREFBEERMICHRT SENARTHS. COBHBERALT g fokness (w200 | 280 | .
EHERABEDOENEE L ETHREE— AL 2T BBICAY Lz, ©~ o0 | [jeomemiaole "o ]
5D TCO ERERMBCEOFHEZBLC THZGATLILY b o Lppemvenl s Lo ]
0=2 ZDRIEISDBMNBTAREMERH TS, 2 eengt oy
Zii;ﬁﬁ%li‘ JST, CREST DXRZERIFI-LDTHD. Fig. Transmittance of typical ITO and
1) S. Nakao, et al. : Appl. Phys. Express, 3 (2010) 031102. high mobility Ta:SnO, (TTO) films.

2) L. Jeon, S. Nakao, et al. : Adv. Electron. Mater. in press. [DOI: 10.1002/a¢lm.201500341]
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Experimental Determination of Effective Attenuation Length (EAL)
of Photoelectrons in SiO, Thin Film

Motoyasu IMAMURA

National Metrology Institute of Japan, AIST

The attenuation length (AL) of the photoelectron have been an important problem in the quantitative measurements
of x-ray photoelectron spectroscopy (XPS) and Auger electron spectroscopy (AES). For a long time, inelastic mean free
path (IMFP) have been used as the AL in the solid samples under an assumption that the photoelectron signals decrease
following a exponential function when moving in the solid matrix to the surface. That is because IMFPs can be calculate
easily using a predictive formula TPP-2M [1]. Recently, effective attenuation length (EAL) is proposed as a proper
alternative of AL by Jablonski and Powell [2]. Several studies have shown the values of EALs for different film thickness
on the overlayer measurements of some solid samples, however most ofthem are based on the theoretical calculations.

In this study, I determined EALSs of the ultrathin silicon oxide layer in a wide energy range of 100-1000 eV using
synchrotron radiation and discussed the dependence on the thicknesses of the thin film used for the determination of the
EALs.

References
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Harness Test in Nanometer-Scale using SPM indentation
ME - MHAREE ' oHMEFH Y EAXN

NIMS!  oHideki Masuda’, Daisuke Fujita®

MEEERRELX. 9479 0A—FIL - RT—)ILTIRIEKHEILIINTWVEN, EFOEBOREORAI D,
FYNSHRBEZEEZEBEERBI LI LIER#ETH D, AARTIEIEEIL L-EEMHOBENRERF%
BT 5012, FBE TO0—JBME (SPM) 2RV A T oT—2a vk b/ BERBREZEA1-.

BROIR R BB DM (DA-DSHARIEY) #UIlr - AEEL. Y/ U 0E Y H—XHER (Shimadzu HMV-G21)
BEEUSPM A oToT— 3 Vi ER (Bruker multimode8 with ART D300 probe) #4T->7z, D SPM FRO—
JIE1I5UNRBEFEFTOATHMLDHAIETH D, Fl-. EVH—RAEFICHRHEBRSAAM TEES B
AIOE)THD.TD-=OEFHREETRABTHERIELEYH—RAEEH, LK TEIEEZEH LT,

BRKRFRBHD FeCT MY YR ETIToBEEREETIL. Hy =205 8 &K U Hyspu) = 200250 FEETH Y .
ZONHBOHERIZF—HB Lz, SPM A U TUT—a Vv OERRZEF 100 mEBETHY . BNMBEOEE %
HATESLILEERLIZ, RWT, YRV RRANITHE LI-BRRRFZBELTEEHAREZERLZE I A,
BRI RFEEFITIE Hyepmy =200 5K 700 E VWS DA H D EDREINT, BREDEIX. BELHI ST
7AREVWS KYIE, P3REANELEFNIBEELARZISELS ), 5774 MIF/HERIELTWSEE
AbNd, SLICTTIURKICKYRBEOHEZSNT S, BRRRFEALNFEEICTO—FREE—V R
L. ChzX#ELE 2, COLIBREAHEHDICHASNIERICE. BEFEVSIEER - BETEHEN
BEELTWEAEEZ OGNS,

BEXH
1) H. Hofsass, H. Binder, T. Klumpp, E. Recknagel : Diamond Related Mat., 3 (1994) 137.
2) M. S. Dresselhaus, A. Jorio, M. Hofmann, G. Dresselhaus, R. Saito : Nano. Lett. 10 (2010) 751.



P031

BEMERF_EARNARRESRECLLIFAAEFEEOTO—T
Potential dependent double resonance sum frequency generation spectroscopy to probe electronic structure at
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Extraction of morphological features of exosomes adsorbed on substrates
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Determination of rutile-TiO, (110) (1x2) surface structure by total-reflection high-energy positron
diffraction (TRHEPD)
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