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We developed experimental method in investigating quantum chemical
mechanism of the charge mobility, namely hopping and band transport mobility, and
origin of the energy level alignment at interfaces in organic devices using
high-precision ultraviolet photoelectron spectroscopy (UPS). The latter was realized by
constructing ultrahigh-sensitivity UPS spectrometer that is effective to observe
invisible electron density-of-states in the organic band gap even for radiation sensitive
organic materials. We further found that the ultrahigh sensitivity UPS can also probe
varied interfaces. Based on these results, we succeeded to directly bridge charge
transport property and electronic states in organic semiconductors.

SRR
(AL : 1)
ERERE B & ol
2008 4F & 11, 200, 000 3, 360, 000 14, 560, 000
2009 £ 9, 000, 000 2,700, 000 11, 700, 000
2010 - 8, 900, 000 2,670,000 11, 570, 000
2011 £ 7, 800, 000 2, 340, 000 10, 140, 000
I
#w o Fr 36, 900, 000 11,070, 000 47,970, 000

T
BHFZE OSSR - JIE « BPEHESE: - BERERPEL - 554 %
F—U— R gk, R, Am, EREE, BRBEE, kETok. BT

553

1. BFERAYS IO 5

FHET S A APERED[H] LD 12 0 I B/ A
KT OfEIA AY 1990 A LABE DBFZE D
FEHECTHY . 2L DT N— NG

B« FLHI OBFZEIZ S A L TR I 725203 7o
NT&E7=, LavL, Si7p & oE-ERIzX
7euy TEBEEA ORFE - BEE) KR E LT
RAZTIRNEW ) S, BE LTV



AARM % A &3 5 AR [E AT O R
DRI O F FFR SN T\, RIREEE
L A 20 RO AR E . ARG T oo
HEAT 0D B Y 3R R 2 iR B 9 R TE R AR AR
K EOFBENED T - I 7 kGl E

WRRORERIEIC L 25ICEFL, 1) &
W BN I ERS Lz TR — L & o TR
A1 OWEXKera et al. and Ueno, Chem.
Phys. Lett 364,93(2002), Yamane et al. and
Ueno, Phys. Rev. B72, 153412 (2005)). (i)
HERR R L3R D . AR [E A O
KicksdEBExbNd [N RO@MRY )

(Yamane et al. and Ueno, J. Appl. Phys. 99,
093705(2006)) & R\ 72 L7z, F7=, Gi)AH
IR S ONKPFEIRIZ L2 (Bl 058 e
AERIZRER L722W) Ny R¥y v THOE
FAREDIAEL iy FExE T@L7z) ¥v
v IHEFOBESEE RN L, 2ol
RO TITHE LN o2 b DT, 1
HLEHERE L TORBMEEICEA DR AE X
IR FHIZLoob DRI TH T,

2. WrstoHBY

FRROE RO & RUFETIX, AR
O ERERIEEERE - FIHL, 2hET
DEBEEZ B E R E T IEEE
DS FIEC L D 2 A S
DL O A ENKT B,

(1) A¥EERmOI 70 - F ik, Ak
PR DA BEISORE SRR SR . s B T o 4 1
MARHE., & HICENDOREER « BRI S
XN 5 ETIREE - B EFHRICOW
<. MEEHOBRE (O TEMAEEH, &1
REVEA TR L) RSEER— L OFMR L
DEBMNEZE 5,

Q) F 7 « 27 aRr—)LOFREREEHIE &
B VEEFEAERIE 2R L CRERE
REYERF S & B E) B 7 8B INEE o Ry
BLOMEBA 21TV, 7 = b X YR O FZELR
TR =N RyHERIEES,

3) ERBENF—LRIEHIN T VR
OEMERRIE~D BRI HikE 525, XDIC
HHEMELD [THCOHEARKRE) OF 54 5E
L. FT-22 6T A AREE R T D,

3. WHFED ik
ARFFRIZIIT DAFZEIL 4 DI KBl S5 -
OFEBRIEFEOLE - mEaeb. OF#KFE D
R L B IO E SN IR R O B
HOWRHE, OBERETHNREEZIHET 5,
W, AHFZETIE T & L CHHD O 222541k
HEFE (UPS) JIEIZ L - T EFLowrge
ZITO M, MBS L TR=0 7 A 4 AbE
For ik (PIES) 2 O 5, RIS A
TOHRAEFR L mEZEP COFFERFY L &
S D YRR R XA T U C =M LT,
FEREE B OB ~DK R - ISR D

SF X T ORI, fElhiE T
HERL (HOMO) DT A Vo 72k B 30 KXy
v TN ZA LT D, (RO UPS TIEmhE I
GENDIWTR THT T4 M) XD NE
FN I T T RO, ETF OB
ExEFTHLX v v 7HEMOREILRTRE
Thotr, EBREL VL TIE KRB ORI
SEmERHT D Z ERREETH Y, AWFET
(NI e Rl | 2N 1< o | A= R
FA4T oA —EHFALTCHNZET S, Rk
R HEICESLINTRICE D HE
FNEBEFTFTIA PV —DL U AR L Y,
TAT I HE— ORI DNEICNET D
EEFHAL O BERNETET AT I X —
EC#®E L CRiER T D, AWFREHIFICHERD
UPS D 10° {5 DL % LB 5,

BB TREA EBREEMMEORE - (5
] B FREO & kL — 3R UPS % HIE
L. HOMO /> R OHREMEE DB K > Tl —
NAREFEAERE, Ry B 7 BEBEICE
54 oWEEERD S,

Ny RHEORE & BEXIE~DIGH : 51
=R — S Ry E0% f B3 fif UPS T
L, R—VOFHEEST—NVEBEE %
PSIZL > CTHD, £ FREERD
ERMER (MU A7 7—@ES ) #ER
IR D B,

S A1 Jg DEOHM R L 7 = v IO
vrikd, ¥y v STREOKEN, EHi
e REORE, JERBENE : ZDTd
R¥y v 7RO nNETHRIETE 2072
EFUEN 2 BRI E DX D MEND D,
BEERE UPS IZL > Ty RE Yy v FHhOE
TYECL T 5, IRV F—Rhi i &
LB E RS UPS 12 X » T, AHEENE R IO
HE & 72 B/ R R T OO K 2R B IR BRI
EAR I L., FEEUPS & HERT 5, KRR
BRNRIT, FRICARIEMEY A2 X B IEREE 02
) (BTREOL(LEFHR) L2ORIEOR
RN AETT 5,

4. WRZERHE

WIEHE L7 B A T D & kic, A%
PR ESE O UPS JIEEOBRRFEEZ IO,
2L OFBBERZ DT LTS L. HE
B EOREEY EIF D N TEE, LLFT
13, BAFFETE BT < D0 DfRFEATHE B
R,

4.1 HOMO AR—/V/{RENFE G EHER—T 1
VG e i

B/ R—IVDR Y B TBEE 11T, T
MEEREZ a (RBICHET LD G O 51
WO LT 27 7 —H5y (1) & FELH T %
JLF¥— (reorganization energy) (A ,..,) (C
Ko THEEND o A ey, 1 LFEM & 7 THREN
(JRTEZ + /) OFEEFEE 2 FRK T HE Bl



0 =0° to 50° P1T1

intensity | arb. units

16 14 12 1.0
binding energy | eV

M1 A7 v EmBRREy I T T 7 A
;> HOMO 78— /V-1REhfS & O & 43 e
UPS (!"Nv 27 7T v RERE%), Twisted
bone #%i&/T & planar bone #1&E/P D45+
NEFEL TS (Adv. Mat. 2012 (2% F),

BTHD, 20D, t & 4,5 ERIZm
L2 ENMATHY, RERK Y B 7 BH)
JEEBDT-DITE, LVAIER 4., &V
K&/t PUETHD, plRO X 51z, N
ROBOEN D ¢ NEBRMIZKEDL DT
ooy DRETE D LRy B VBB LN
BROVNCHERE SV D0 A oo 1L, oA A LD
W CEHI SN D HOMO SN ROEEIFE S I
£ 5 0>n &R (7 ORI EEECIRED &
A A O n FHOEERE~DOERE] OIRHE)
BT T A NONEFRESA (L) LIREHT
AINFX— () ZRETHZEICLEVELR
%, K LIEEERS>—RRICE A Lo T L
By T = Ay e UPS DR TH Y | HRHE)
TT T A b OWRESAEFE DT RV F =)
By Aoy E/NSWNR—F B U OfES TR LF
—EENR TR LZE D IE LR,

4.2 HFETmRLF— N0 RgEL A—L
DA NG & L SELIEEEE

A BRI AR PR X v U 7 A
FEAETFELRWEDICHEE TH 5, =
DFER, BEBSO-HELELO UPS HIE
MDTER, ZORDN, AES UPS
(ARUPS) HITEIZWVND /N2 REHEIE N AR
ARETH-T-ERNTH D, AWFFET, HE
AR U CRlEHE 2 ok L ARUPS 12 &
BV 7 LB mm X 5 mm X 20 pm) D
N RGERIEE D CEBELEZ(X2),T-Y
JFmAZ 0.4eV g O Gy #os B X
HOHO-HOMO #HAEAEH(r 7 > 27 7 —Ff
7, D% 0.1eV TH D, m—ILOANE &
(N, BHEBFOFIEESE m #HWT

#£1I UPSIZLBNMT7 L ® Huang —

Rhys ® S 7 7 7 # —_ H—%— NiE#j—
FFX— (hviAd T ABIREE) | A—TFm v
fli R X —(Bbo) | TR L ¥ —

(Areorg:ié‘féli )v) (Adv. Mat. 2012 (2%
),
Parameter Twisted Planar Average Calculated®
s 0.58 0.62
hv (meV) 134 7 130 -170
P (meV) 78 79 785 795
A (meV) 155 157 156 158

a) HFME(D. A. da Silva Filho et al.,
Adv. Mat. 17, 1072 (2005) £ ),

m*=0.65mo & IRTE STz, T OANE R,
ZIE THIE SN A SR o TR
7P ThEL, VT L TRERKR—/ILBE)
FE m DN DRIUZ 72> TV D, AT,
R R — VD H TR UDIEA22.1 nm
LRI T EROEEIZB LS, VT L
TORER w DRV FIEICEDZ b0 L
EZ ) DLBEImIBRILE 52 Tnd, VT L
ANTBNT mn* DN S WRRNISTAREY 7255 F
WD, O TEENRRKELS TIALT
= NEW, L LGSR EER O
KTF2/NE, 72D THhHDH, ZOREIL, &
THAROEE I Z G REE s ZE L0
LW FakEHEE 2 RIE LT D,

4.3  SimE - YECEEHR O FAR B

B AR BREEIER - BERT ) 5RIE, B O il
WCBWTEFRPBEEICET I L2 H
RKTLH0T, —EHICHHAINATWDRET
DB FEMBEETLOOEDTHDHHEZE

{b) Crystal size

W r-¥ 1%5%0.02 mm

"
]

e

——
o

ok
{.
o
o

22 (©) Periodiclly (experimental)
x iz

TR
= (065 0.1) my
=084 |

E .

Binding energy (eV) K, (nm'y
X2 (a) V7 L UHERERSO HOMO N> R
IERERE R (T-Y Hm), (o) T &,
EEHMRITAE V 117 72 HifE s, () HOMO
> Roywo7 vy b R T-Y 51A) (Phys.
Rev. Lett. (2010)(2 % %),



AVL=0.45

447

1 oo t
| DI21ID12

TTTT

E;

ClalPc ClAIPc
(Dipole) (Dipole)
HOPG Pn HOPG Pn

(a) Before contact (b) After contact
(with HOMO tail) (with HOMO tail)

¥ 3 ~= %+t (Pn) /ClAIPc XiGT- &/~ 5
7 74 ~(HOPG) D L1 & 1 N e, — %
X —DHEANIT eV, @ v FE ok
CIAIPc/HOPG #fibal,  (b)4fiht%,

YN — £ 7 L (Mott-Schottky limit)/%
&é:o@%gﬁé<WE¢%wa&w
HfEALT= ) KRB ALAETHDH, R
A1 V2 FE R 1 75&?)\ é nod &G E
DIRT Y WVEEFEITEE L WEZEHENT (VL) |
HOMO. LUMO (FIKIELFHUEN) EDE
(LN EBRREAEN TR S, EBR OB
7>51% HOMO-LUMO ¥+ v 7 (32 F¥ ¥
v 7)) WTT7 =V IENOEBRAETTZZ &
\Z7eb, TOEDOFRNIFIRKER2IATY—T
Holz, ZOEPEOT-DICHNWR 2
[ ClAl 7 & a7 = Betg 175774
kDO R E - HEN R A X 3 12T, X
3@ ¥ & 31 & (CIAIPe) D & 5
FERFE ST DR AR L TRY, b))
il 2 F/ LTS, ZOREEIL. f\°/§7"Z/
DO IERA~DOEFDBE L, ZOBEIEIC
of7mW‘Eﬂk“/5?/@HﬂMO@
FASHALESRE D, Ty v TN T =13
WM ETHEEL WD I L2 THEES, K
4 2% 3M) DRIk L THERREE - K
UPS #EEAZHWTEI LEXy v THERND
WHEEEOREM R ERT, XvZED
}mMOﬁ%71wiEﬁﬁ@@h@Efm
(%45 CREN TV D, LD 7=912, SML
(3% %E)@«/&t/@%éwﬁ%%m
L CThsd, MPoBERIEET, B
m@ T OARBETE FE A o~ L. AR IOAE
PEA NS f”75>73r7?< T LTWAHZ LI
xﬂ“?”éo ZOfERIZ, HOMO EEIZi13)
VRX Xy FHINCH T ARG A L O MR RE T JE
(HOMO DOH 7 AT AIN) BIEFEEL, 7=
Jb X HERL AT A5 IS LA B BE BOR o0 R e B
FHETHZEHRLTWD, BEERSIL,
VHEBDNRN L Ry SR 2L I HE
NFE CHRIET D EGEHNE TIRENTFET D
Z e ThAH, SML D2 Xt Tk HOMO

Io?l

I 0.8-ML Pn (differenca)
I o 300K
10"k o 110K

| BOK

E aMLPn
| 4 297K
Background subtracted

Density-of-states {st cmeV")

S
@

10 05
Binding Energy (eV)

K 4 X 3b)DR &t gD E K E UPS
WL > TR S =Ry RE v v DREE, A
VRX ¥y AREEN T =L I HERLIZEE L
TWD Z ENG5, RIKITAHMY TrIen
(Appl. Phys. Lett. (2010125 5%),

e EpfillcfiiiE LT\, 0.8ML Tl 7 =
LI HENLIZIT W & 2 A DE A D ERANZ R
&L RER L LT HOMO 2ME Epfilicsy 7 k
LiztikimTE s (IR V), RS
NlzX v v 7EEMNIIAMPIZ LD H O TIX
7o < il 2T 2 WE O E AR OB
0)7‘_&’) ELDZETBICITHEREIN
DRy X T ORERMIC LD RN
#ﬁ%wo_@%ﬁ T 1ELA D B Y ELILIC
LB Xy v P OE SN R mE BN
B TOIAT I —DRREEEZLND,

B LT Cu 7 a7 = iEs 1 &5E
DEMEERTANCRBETDHEICL-T
HEL DA REy v PIREENE & E UPS
BEICL > TRHEEN, RELTpH RN—
T ERBRRIRDE N EFRTH AR
L7z, BREBHN Xy v 7HOEFIR
REEENIML-0RE 2T =— 142 b
IZE o TAY R¥ v » R L3 L,
FRBEATDOE TEMERICR D, ZO/MED,
R X 2P RN o I2 K D
HOTIH e A FEHIO DT D eEl L (KUK
BB HDPEHR) ITL > T Ry >
747? ENERINDHFTHY ET /NA R

DOPEREZ T &S ETEETILNED D
é@@f%?&ﬁ%ﬁ%&

INGDOWEESE L A AEA~T Rt
HTDOT7 /LI E L IEDIZHONT HHE
E& E UPS Ik » THFZE L 1=,
CuPc-on-Fi6CuPc ﬂﬁ@iio’b‘f\ CuPc o
VREw v AREEN, 7oA IO UL
WEXE LTS Z &%%%E@to

.4 3.4 THEEL L5847 kot ClAIPc
Bora s OMs+-Jg) T oof 2 D4+ D KR
SLHEFALT, NRIKRERIEE] CEIET S
BEEES AT ZFEIATDHZ LT
LT,



5.

EAR R RO

(WFFee . WRge sy Ha3E M ORI S22
BN
UdesEam=e) (Gt 49 14F)

@

O]

©)

(4)

Q)

(6)

U]

®)

©9)

S. Duhm, Q. Xin, S. Hosoumi, H. Fukagawa,
K. Sato, N. Ueno, S. Kera, Charge
reorganization energy and small polaron
binding energy of rubrene thin films by
ultraviolet photoelectron spectroscopy, Adv.
Mat. 2012,27-7,901-905, % i 47

DOI: 10.1002/adma.201103262

Y. L. Huang, Y. Lu, T. C. Niu, H. Huang, S.
Kera, N. Ueno, A. Wee, W. Chen,
Reversible Single-Molecule Switching in an
Ordered Monolayer Molecular Dipole
Array, Small 2012, 2012,1-6, & #i A
DOI:10.1002/smll.201101967

H. Y. Mao, F. Bussolotti, D.C. Qi, R. Wang,
S. Kera, N. Ueno, Mechanism of the Fermi
level pinning at organic dono r-acceptor,
Organic Electronics, 2011,12,534-540, %5 ¢
A DOI:10.1016/j.0rgel.2011.01.003

H. Fukagawa, S. Hosoumi, H. Yamane, S.
Kera, N. Ueno, Dielectric properties of
polar-phthalocyanine monolayer systems
with repulsive dipole interaction, Phys. Rev.
B, 2011,83, 085304-1-8, & ®#t A
DOI:10.1103/PhysRevB.83.085304

T. Hosokai, H. Machida, A. Gerlach, S.
Kera, F. Schreiber, N. Ueno, Impact of
structural imperfection on the energy level
alignment in organic films, Phys. Rev. B,
2011,83, 195310-1-7, 5 &t

DOI: 10.1103/PhysRevB.83.195310

TC. Niu, YL. Huang, JT. Sun, S .Kera, N.
Ueno, ATS. Wee, W. Chen, Tunable
two-dimensional molecular dipole dot
arrays on graphite, Appl. Phys. Lett.,
2011,99, 143114-1-3, &5 A

DOI: 10.1063/1.3647563

S. Duhm, S. Hosoumi, |. Salzmann, A.
Gerlach, M. Oehzelt, B. Wedl, T-L. Lee, F.
Schreiber, N. Koch, N. Ueno, S. Kera,
Influence of intramolecular polar bonds on
interface energetics in perfluoro-pentacene
on Ag(11l), Phys. Rev. B, 2010,81,
045418-1-6, % i A7

DOI: 10.1103/PhysRevB.81.045418

T. Sueyoshi, H. Kakuta, M. Ono, K.
Sakamoto, S. Kera, N. Ueno, Band gap
states in copper phthalocyanine thin films
induced by N, exposure, Appl. Phys. Lett,
2010,96, 093303-1-3, #& @t A
DOI:10.1063/1.3332577

N. Ueno (ftf 13 A\,10 # H), Intermolecular
band dispersion in a self-assembled
phthalocyanine derivative film:The case of
tetrakis(thiadiazole)porhyrazine, Phys. Rev.
B, 2010,82, 73408, % 57%

DOI: 10.1103/PhysRevB.82.073408

(10)

(11)

(12)

(%

@

0]

©)

(4)

®)

(6)

S. Machida, Y. Nakayama, S. Duhm, Q. Xin,
A. Funakoshi, N. Ogawa, S. Kera, N. Ueno,
H. Ishii, Highest-Occupied-Molecular-
Orbital Band Dispersion of Rubrene Single
Crystals as Observed by Angle-Resolved
Ultraviolet Photo- electron Spectroscopy,
Phys. Rev. Lett., 2010, 104, 156401, 75t
DOI: 10.1103/PhysRevLett.104.156401

T. Sueyoshi, H. Fukagawa, M. Ono, S. Kera,
N. Ueno, Low-density band-gap states in

pentacene  thin  films probed  with
ultrahigh-sensitivity ultraviolet
photoelectron spectroscopy, Appl. Phys.

Lett, 2009,95, 183303-1-3, & @t A
DOI:10.1063/1.3258351

S. Kera, H. Yamane, N. Ueno, First
principles measurements of charge mobility
in organic semiconductors:  Valence
hole-vibration coupling in organic ultrathin
films, Prog. Surf. Sci. (Progress
Highlight),2009,84, 135-154, 45 ¢
DOI:10.1016/j.progsurf.2009.03.002
%K) (G144 1)

N.Ueno (#A %5 {#) , First-principles
experiment on electrical conductivity of
organic devices with UPS: Charge
delocalization, vibration coupling and
band-gap states, 76th German Physical
Society Spring meeting, 2012/3/29, Berlin,
Germany

X. Hao, T. Smith, K. Ghiggino, N. Ueno
(Key note & # ) , Investigation of
morphology and electronic structures in
conjugated polymer films, The 5th VACPS
research workshop, 2011/11/12, Melbourne,
Australia

N.Ueno (Keynote ##i) , Mechanism of the
energy level alignment and band bending in
organic devices: Why does the Fermi level
move in the HOMO LUMO gap, ECI
Conference on Carbon-Based
Nano-Materials and Devices, 2011/10/17,
Suzhou, China

N.Ueno ( # f+# &% {#§ ) , Ultralow
density-of-states in the band gap of organic
semiconductors: Their origin and role,

Electronic  Properties of pi-conjugated
Materials  1I, 2011/9/27, Wuerzburg,
Germany

N.Ueno (#f7F:#) , Ultralow-density
band-gap states in undoped organic
semiconductors: Extrinsic vs spontanious
effects, 6th International Workshop on
"Electronic Structure and Processes at
Molecular- Based Interfaces" (ESPMI-VI),
2011/9/25, Karlsruhe, Germany

N.Ueno (#A#F3#1) , Electronic structure of
organic materials and their mysterious
hybrids with inorganics: What we know and
what we dont know, The KOSMOS



U]

®)

©)

(10)

(11)

(12)

(13)

(14)

(15)

Summer University 2011 “Frontiers of
Organic/Inorganic Hybrid Materials for
Electronics and Optoelectronics™,2011/9/17,
Berlin, Germany

N.Ueno (GA%F:#E7#H) , Unraveling mystery in
organic devices: Direct measurements of
ultralow-density band-gap states in organic
semiconductors, International Workshop on
Organic Composite Optoelectronic
Materials and Devices (IWOCOMD 2011),
2011/8/4, Weihai, China

N.Ueno (Keynote & {# ) , Unraveling
mysteries in the energy level alignment in
organic devices: Detection of ultralow
density-of-states in the band gap,
Symposium Q, “Interfacial Chemistry and
Engineering and Their Applications for
Molecular and Organic  Electronics”,
International Conference on Materials for
Advanced Technologies, ICMAT-2011,
2011/6/25, Suntec, Singapore

BTHE—, PIURE, a7 720 5
a—2Lh, Fzv v, SHEEEE, NI
WA, MR, LEEHMERE, AR,
— P —JHZ L D A &R L A
DPIFEN T2~ 7 > e
D HOMO ~¥>r M~ 2010 LERKTRE
71 [EES PR R NS, 2010/9/15,
i

N. Ueno (#AfF:#{#H) , Open a door to the
mysteries at organic-device interfaces:
Detection of ultralow density-of-states in
the band gap, Symposium IRIS 1: HYBRID
SYSTEMS FOR OPTICS AND
ELECTRONICS, 2010/7/13,
Berlin-Adlershof, Germany

LUHERE, AL TN L SH
PEFGRD N FH - BT IREIFAA
TEH, MRy iR DD b TR
EREICB T 2 EFRET 0 —7 O
FEBR |, 2010/3/20, [ (L

S. Kera, N. Ueno, Electronic Structure of
radical anion monolayer of F,TCNQ, 5th
edition of the international workshop on
Electronic Structure and Processes at
Molecular-Based Interfaces (ESPMI-V),
2010/1/27, Chiba

N. Ueno, Bridging electronic states &
electrical property of organic devices by
ultimate use of UPS, The 37th International
Conference on the Physics and Chemistry of
Surfaces and Interfaces(PCSI-37),2010/1/10,
Santa Fe, USA

N. Ueno (# i ) , Ultraviolet
photoelectron spectroscopy of organic
semiconductors:Bridging electronic states
and electrical properties, The K. Siegbahn
Prize 20009, Uppsala Oct 2,
ASOMEA-V,2009/9/30,Uppsala, Sweden

N. Ueno (¥FFiE{E) , First Principles

Measurement of Hole Mobility in Organic
Semiconductors with UPS:Bridging
Electronic States and Electrical Property,
ISSP  Workshop  "physics and new
phenomena of m-electronic interfaces,
2009/8/10, Kashiwa, Chiba

(16) LEHEME GHEfraEn) |, A7 N7 IR
i D 87 I L T O S AT Y
— DFRFEYURY T L TH#SFO
Sl IRRE & T3 R, 2009/6/12,
B

(17) N.Ueno (#£F:#{#) , On the way to First
principles experiment of the hole mobility of
organic semiconductors with ultraviolet
photoelectron  spectroscopy, The 8th
International Conference on Optical Probes
of Conjugated Polymers and Organic
Nanostructures, 2009/6/6, Beijing, China

(18) N.Ueno (#i#F5# ) ,The first principles
measurement of charge mobility of organic
semiconductors with UPS, 2009 MRS
spring meeting, Symposium B on Concepts
in  Molecular and Organic Electronics,
2009/4/13, San Francisco, USA.

(FE] (G 314F)

) L SR TE WS, A TN X
DIERE ] L1 7] 17 72 R D K 5~ 557 00
PERTIRENIC GF T X S HERL I &y
RF 2 THEL : TS D B JE 7 By
BE)EDHLHE~FT /A A B
O bds K ONRFam LIl 5 4 i),
2011, 95-113

(2> N. Ueno, M. Fahlman, N. Koch, Journal
of Electron Spectroscopy and  Related
Phenomena,Preface  for Special issue,
Molecular materials for electronic
function,2009,1-136

Q) _L¥ G, v —x= T — iR, TH#ET
A AD T O FLERHMG & A ) 5
| #REF 7 %, BN HE & s - Rl
T BERE & B BB B TE D ki &
B £,2009,15 ~=X—

(Zof)

R— b=

http://ulab-www.tf.chiba-u.jp/

6. WFFTAEAR

(LFFE REE

LB fZ# (UENO NOBUO)
THERY: « REEBLR A FHAITERL « 2%
WFFE# 37« 40111413

(R)EHEMFTEE

BSE 3% (OKUDAIRA KOJI)

TIERT: « REFEPLRAFHF SR - 7
WrgeE &7 : 50202023

AR ¥ (KERA SATOSHI)

FHERT - KB BIAFIERL - HEHR
FgeE 25 1 10334202

A —2 (SAKAMOTO KAZUYUKI)
THERT: « REFEPLRAFHE5ERE - HEEd7
WFge3%2- - 70261542




