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The purpose of the present study is (i) to establish the new experimental
method using combination of synchrotron radiation and laser light in order to analyze the ground
(occupied) states and excited (unoccupied) states of the samples under the same conditions, (ii) to
apply this method to analyze the electronic states of molecular condensed matters (amino-acid and
nitrite salt), showing the usefulness of the present method, and (iii) to investigate the relaxation

dynamics of the excited states of these molecular condensed matters, showing the future prospect of
the present method. The experiments were carried out at beamline BL13 of Saga-University
Synchrotron Light Application Center, Saga, Japan. Using a soft x-ray and photoelectron spectroscopy
system, core absorption and resonant photoemission data were successfully obtained on cysteine and
sodium nitrite thin films. The results show clearly the occupied and unoccupied electronic states of
these matters.



M X C—19,. F—19—1, Z—19,

1. WFEBRGE S OTE 5

T i F% O IO A e E

i TEY, BHNEFHONE TS HIC X
LHEE (HA) BEREBOSITIZE) 2 %
LTWb, fith, L—F =2 E oo
e SNTOTKRIDZ & ¢, FIAE L
EDBIRON TV,
B E V== HE DB DN
DNEBICFEN T & DasgiLEst & D, &
BRFE—LTA LN, ENTIEATY
Y78 (HRE—LTA V), I TIX
SOLEIL ({A) 72 ERHDHMN, ~v A A
DELNTEY . DOABREREITI VAT A
IEE i STV e,

FxlL, MEEATLTI VB ATA
WCHEE LT 2D T, A &ITIE U T
B ol S EZRTZ 2 R LTWD,
£/, HEEET B U T AT, REE W
WMIE % Bt L7-E <, BREBEDEE
(Optical Processes in Solids, 2003)(Z % 5 H
ENTVWEN, kTt —L v MO ATHE
P DR ELE L THEAZED TN D,

2. WMEEOHB

WE OFF O LR B REMECRE A FE 7 &
T I, BESAREOm AT T
IR+ THY ., BIEIREEIZOW T ORI RN
RARTHDH, 2T, AFETE. (1)K
el L —— 2 A bE B TR
THEIE (HA) RESHT &b GESA) IR
R & Rl — k2 B ONC R — & FCTF
s % FEEMLT 5, (2) 20T kA
LC, WHRESREMEME & L CHIff SN D 5
FIEEEEAE (72 Be L EIEERYE) o 5 FE
TARREZR D IS A B IR T 21T
W, FEOFGEE RS, () RO REE
FHEZ LY BEIREEDOREM X A 7 A
PREAL., FEOREBMERT, ZEEEW
& LTHITTE,

3. WO HE
AWFICNTIEL, e E o EE, v
— P — 2 B NEEE I b ONT R
W e 7 L R OEE R FHEA Y
— AT A 2 BL13 128 ST\ A B %
EEFH L, ZoO+HEFERTITR-> TE 2
HBEDE L L—— 2 AR TEE ke
& RUTBAFE T AT L 7o iR s R R 4 iR RE O
2 T HE I IEORER L ERIZE SV
T, BRI XD SEBHRESTE &L
W2 2B HIBEC L DIEEAE IR
REHT & M B AT o 77,

4. WFITEE

Wk 2 5AREE L, STV 7 a b
oM X — I B W TR RS
su e NGRS X —DE— AT
A 2 BL13 (F /) A — )VREREEA F I
A —ALTA V) OMXBENETHIETA
T LE W BEEZEEE TORBHER O

CK—19 (@)

S, EREIZOW T OB B oI LD
HIE (5A) REOWPE & NZRWRILA~RZ K
NARE R X ORI R IR 2 8 1) 5 i
B YT - S DRI E TIEDRESL 24T - T2,

DAYEA A U HERTTH DR N
LDONF (Na, N, 0) UE[L S DRI AT
MLZHEIE LT, BiiREON, HiK=xL
X—EFERENTEL LTRENLLEE
FLEMBBOWENLHERINTEY, T Y
7 AD 3s HUEIEL XY &R BRI E L <
JEN - T, EBHRLEMBEOSVEIRRE &S
L7 R X =R FEEEZ B L TS
ZENERT XA LINE o], F,
HABEIREBICOWT S, NI L 54tk
WY T HEIE ATV, iR T4 1S O HLngi
KEBT 2 Z L ITRB Uiz, & OEERER
X, BRORENL, BEOINRY, TR D
UNOY o) WA INSYRL Y IR =R 7 S DY D\
FOREENS . ST OB AR LN S,
A F L LTONRY REEETH L
DHLMNE ST, EHIZ, T—XDEREN
RN K0 | AR EED A — T = W R
DEGEZEHT 5 Z LN TE, RIEEE R EE
D JFEIREED S IERERRE~OBENT 5 F
A WA IEFLIER & DS AL 0 . K
+7 2 A FRUEOREWEBIELZIRES
REFLTCWAZ ENRHLMNE 2o T,

T BO—FETHY ., WiEE RS &
FTHVATA IOV T, EAEBIUOIELSA
HIRREE YEE 1 a7 b NS NI 5
FIRIZ X O PE L, B A E IRRE AR
D 3s pIREEDLDLRLY . KIEIEEAE IR
HEIXEASE 2p IREEN T, THICHIE 3 s p
LIRFE 2pIRENRIS s REETH D Z &N
o ERoTz, £, HBNREF5HOR
EnD EABIREOME IREICB TS
Wi 3 s pOMEHE 2 s p IREEDNLE )N EBR
MBI DN EeoTe, 2O DORERITD T
BUERFEOBRLE L —H LB, F— L~
EFIREOFMEN ATRE & 7e o 70, HFIC, 72
I AT A NTONWT, FEE et T 4 —
NEREHEEFREOE FIichy . EEH
WRBIXERR, RF., MEOKE DI NEZL A
STWAHIZ ERHLNE -T2,

Iz, s GEAR, B X s r—F
— L B LA DR E A FER
W2k o T, VAT A U E2B DTS S
EFRBEMENE T T, HBEMBELAEL D
ZEBHLMNE IR T,

T, LY=L EBEOM AT TEEH
W, YR GaAs 7R EPORENHELE
ZHRNZ DN T D RS Fe 2 fighr L7z,

FER 38O CTHW R AR 21X, v AT
A v OBESBEOWPERE R D RIZZE DR
FEAR T OfENT 21T\ FEREINRIZ IS 1T 5
WL A 27 R L ORIERE R & O ik
SHITV. MM X B R ERIEE
ETNTHATE S Z L &L,

PLEDRRE, im0, ENOFERRE,
EFESEE CORf#RER & Tmt L,



5. ERFEHHE
ERERR ) G 6 )
1.Optical absorption and electric resistivity of an
L-cysteine film;2016 4+ 11 A ,Journal of the
Physical Society of Japan, 85, 124713-1~
124713-4,Masao Kamada, Takuya Hideshima,
Junpei Azuma, Isamu Yamamoto, Masaki
Imamura, and Kazutoshi Takahashi & #HiH
2.0ccupied and unoccupied electronic structures
of an L-cysteine film studied by
core-absorption and resonant photoelectron
spectroscopies;2016 4 04 H,
AIP Advances, 6, 4, 045306-1~
045306-10,http://dx.doi.org/10.1063/1.494707
2.,Masao Kamada, Takuya Hideshima, Junpei
Azuma, Isamu Yamamoto, Masaki Imamura,_
Kazutoshi Takahashi A5
3. Dynamics of surface photo-voltage in GaAs
systems studied with time-resolved
photoelectron spectroscopy;2016 4 02 A,
J. Energy Challenges and Mechanics, 3, 1,
36-42,Masao Kamada, Junpei Azuma, Senku
Tanaka and Kazutoshi Takahashi 5 f
4. Photoelectron Spectroscopic Study on Decay
Processes of Core-Excited States of
NaN02;2015 4 05 H ,Journal of the Physical
Society of Japan, 84, 5, 054707-1~
054707-6,M. KAMADA, J. AZUMA, Y.

UEDA, I. YAMAMOTO, M. IMAMURA, and

K. TAKAHASHI #5if

5. Photo-induced valence change of
L-cysteine/Ag grown in saliva-emulated
aqueous solution; 2015 4% 04 A ,Appl. Phys.
Lett., 106, 17, 173702-1~173702-4,
DOl:http://dx.doi.org/10.1063/1.4919002.
Toru Tsujibayashi, Junpei Azuma, Isamu
Yamamoto, Kazutoshi Takahashi, and_Masao
Kamada ##if

6. Image potential states on monolayer, bilayer

and trilayer epitaxial graphene studied by time-

and angle-resolved two-photon photoemission
spectroscopy;
15, 155303,
DOl:https://doi.org/10.1103/PhysRevB.89.155
303,Kazutoshi Takahashi, Masaki Imamura,
Isamu Yamamoto, Junpei Azuma, and Masao
Kamada #racfy

(EERE=E5E) Gt 5140
1. Dynamics of surface photo-voltage in GaAs
systems studied with time-resolved
photoelectron spectroscopy (invited); 2015
£F 08 A ,4th International Symposium on
Energy Challenges and Mechanics — working
on small scales, Aberdeen, UK, 2015.8.11-13

Masao Kamada, Junpei Azuma, Senku Tanaka

and Kazutoshi Takahashi
2. Excited electron dynamics in epitaxial
graphene on SiC studied by time-resolved

2014 4F 04 H ,Phys. Rev. B, 89,

5.Synchrotron

1.

two-photon photoemission spectroscopy
(invited); 2015 £ 06 A,2015 Collaborative
Conference on 3D and Materials Research
(CC3DMR) Busan, South Korea,
2015.6.15-19,Kazutoshi Takahashi, Masaki
Imamura, Isamu Yamamoto, Junpei Azuma,
and Masao Kamada

. Photo-induced valence change of the

L-cysteine/Ag grown in the aqueous solution;
2014 £ 08 A, The 15th International Union of
Materials Research Societies, International
Conference in Asia (IUMRS-ICA 2014),
Fukuoka, 2014.8.24-28,T. Tsujibayashi, J.
Azuma, |. Yamamoto, K. Takahashi, and M.
Kamada

. Occupied and Unoccupied Electronic States

Studied by Combined Use of AR1PPE and
AR2PPE; 2014 £ 08 A,The 15th
International Union of Materials Research
Societies, International Conference in Asia
(IUMRS-ICA 2014), Fukuoka, 2014.8.24-28
Yutaro Nogata, Isamu Yamamoto*, Junpei
Azuma, Masaki Imamura, Kazutoshi
Takahashi, and Masao Kamada

Radiation and Laser
Photoemission Studies of Epitaxial Graphene
on SiC (invited); 2014 £ 04 A,The 1st
Conference on Laser and Synchrotron
Radiation Combination Experiment,
Yokohama, 2014.4.23-24,K. Takahashi, M.

Imamura, |. Yamamoto, J. Azuma, and M.
Kamada
(ENFaERER) GE12140)

AT A IR T Ag (111)  RIC/ERLL
T WO E -0 e 105 2017 4R
03 A

A A2 72 [FAER RS, B,
SEAR MR, R ORI, LR BB, ERE AR,
it FHHE S

LR RICHERE L AT A VEEO L —W

—AEAEZE L 2016 4= 06 A

JUNFRHE - BEZEHFTES 2016 (55 21 [BIJLM
MR EFTES) . FRAT, E MO A
i, U B AN HeE EiE foi, Sk
H AR

L BT X BRI T Ag R /ER L 72

IO NE 4G 2016 4E 03 H
AAMPLZS & 71 BHER KRS, G,
ARG, B, (UAREE, SN, SR
HER

T L-V AT A ORI IREESY
r; 2016 4E 01 H

55 29 Bl H AU PR ES - BRIV VR
T A (JSR2016), fATH, SEEHEIS, A
FL AR, SFESE, EEnE

T B ATA OISR AR
KLs 2015 4F 01 A

%28 MM RS - ARV VAT Y



L, BETH, SRERER, EE{AR, HORCE,
WS, SFESE G

6. NaNO2 (21T HILIHE 155 ART |
JU;s 2014 4F 07 A
55 10 [B] B RR E P BN LR m R A
ged 4 %5 13 [] SPring-8 . — ¥ —1f Ak
AT MR R R E S AR Y AR Y T
L, WS, SEHEBER, EE{AR, HE,
LIRSS, S AT ESE, SEFE

7. VAT A UEREHC Ag RIEN/ER U 72
BEDNEF4Y 11; 2014 4£ 03 A
H AR HEL AR 69 [IER RS, 5,
AR, AR, (AR, SfEfnE, Sk

UiSS
8. NaN02 (ZEF AALE 1 JEE 7 D IHLIE%)
o 2014403 A

HAME G 69 4R KS, FE,
SR, EE{GR, EAE, LR,
ASMESE, BB
9. T BV AT A ORI ALY K
Jbos 2014 4F 01 A
527 BRI AP 2FE - BRIV VAT D
Ay JRES T, SREHER. FHEETR, NI
L KRB, HRE, AFESE EE AN
10. Ruizigfb&g7-5iC Fov X v
777 2 OB L —F—HE
+4336;2014 45 01 A
527 BRI AP 2Fs - ARV VAT
AR, BRGSO R —
W, ARESE IR, HHE, SREET
1. T BV ATA > OB AR
kL 2013 4E 12 A
55 24 [BDEMIPERFSES (2013) . KRBT, 8
B, FEEIR, MIE . IWARE,
R, AMESE, EEFE
12. NaNO2 JEf5ED NFRWIN & e -0
2013 4F 06 A
SRR 25 A FE LN R H - EZEFAES 2013 (f
%18 MU EmFEs) . EBIGR
WA,  ASMNEs  FHME  Ei6
O, SREHER

(XE) Gto fF)
(PSR PEAE]
OtRyL (BHo )
OBAHRIL (B0 F)

6. WFFTRRR
(D) W

SM MR (Kamada, Masao) (fEBE KB v
VA= =0 L e e S o I
B) , WFE %5 0 60112538
(2) ooy

=& Fnf (Takahashi, Kazutoshi) (£
PN=2 R/ = B NE = INE g £ R L
— - WEEER) PRS0 30332183
AR i (Tujibayashi, Toru) — CORBRpF
KT - Bd%) , e 5. 50214771
WS (Azuma, Junpei) ((EE KT 7
Bk u KSR 2 — - U

WFoeH &« 40372768
(4) BfFge i &

(A B (Yamamoto, Isamu)  (fE& K%
vrua ha RIS HEEE 2 — - B
AF B2 (Imamura, Masaki) (BB K
7 ua ha RIS HEEE 2 — - B
B 59K (Hideshima, Takuya) (P28 K2
KFPE L7 R e RHE LR FR)
75 BL& (Nishi, Hirotaka)
Tt L R FERHE LR AR)
B s (Ueda, Yuki) (#E K52
TR FERHE LRA2)

(EERFR



