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Figure 1

Schematic drawing of experimental setup for detection of total electrons
and desorbing ions, which mainly consists of pulsed SR light (624
ns interval), time-of-flight mass spectrometer (TOF-MS), and data
acquisition system. Incidence angle of SR is 25° from a sample surface.
A: ammeter, Amp.: fast-preamplifier, Discri.: discriminator, MCS/MCA:
multi channel scaler and multi channel analyzer.
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Figure 2
Schematic molecular structures of ester compounds used in this
experiment.
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Figure 3

Total electron yield (TEY), total ion yield (TIY) and ion desorption
efficiency (IDE) spectra of (a) PMMA thin film, (b) MHDA SAM and
(c) EHDA SAM in C K-edge region. Assignments are indicated in each
spectrum. Spectra were measured at the SR incidence angle of 25° from
the surface.
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Figure 4

Typical PIY spectra of (a) PMMA thin film, (b) MHDA SAM, (c)
MHDA-d, SAM and (d) EHDA SAM in C K-edge region. The TEY
spectra are also shown at tops. Spectra were measured at the SR
incidence angle of 25° from the surface. Intensities of spectra are
multiplied approximately by numeral values given in right sides.
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(a) An example of peak-fitting analysis for TEY spectrum of MHDA SAM in C K-edge region. Slash-marked peak corresponds to the component of
0*(O—CH3) excitation. (b) - (d) Typical examples of quantitative estimation for PIY spectra ( O ) of (b) CH,* of PMMA, (c) CH,* of MHDA SAM and
(d) D* of MHDA-d, SAM. Shaded peaks are intensity-modified PI'Y spectra of each CH* (CD* for (d)), which correspond to the components from direct
dissociation processes at ¢"(0O-CH,) (c"(O-CD, for (d)) excitations. Dotted lines are modified TEY spectra for each sample and slash-marked peaks
are 6'(O-CH,/O-CD,) components of the TEY spectra, which correspond to the components from indirect dissociation. Solid lines are reproduced PIY

spectra by composition of the modified PIY and TEY spectra.

34



ICHBENERTH %,

DX INTY A MEIRA R AR R R & IR IR 7
M fRESETR O 2 DOMEE T 1t 2 DI LA FEM T %
TEMTELN, TTTHEERT LT SAM OBEITHES
TRTHBT D, ZOREMREEEEE EIC TR IVF—
Bl XBERERICK>TVBTHAHI EWVHT LT
H3, S5 EH LTz o%(0-CH,) HIEERIZ SAM O |
FIMICNIE T 2 KiGEREE TRAMICEZ > TWa DT,
CH," % D" A & Vtific 5N % D3 AR RHEHEB R &
FIE T OMEHBEIERIC K> TED. 2O TFRASD
LOAHEMNENETHZEEZIDTENTE S,

3-3. BREARMETR SN SEIRN 1 F Bk

W 22 C & NRRELIRINECRA OV 1 R 3R 4
HEDERIE T3, Fig. 6 IC1E (a) PMMA & (b) MHDA
SAM DKW R AR MV ERL TS, & EROZAXR
7 FIVA R CO TEY ARZ MV T, BEEEE Ty
RO LI SIFFITALE > Tz AT MVEEEZ /R LT
%o WHED CH 4 D, TEEA OCH® @ PIY A7 |k
WTHB, AT MIVHSHLENEESIL, E—=FT AT
CH," WEIRMICHiEE L T D, €—2 B Tid OCH" Dffii
HENIE AR LTS, E—7 AT — T IV SR OREE
IshH X FFVEOKMEEMENENDER (c*(0-CH,)
< Ols(OCHy)) tIRETE, TOREERICK > TAFIV
oA+ WMEENMEETNT WS, £, =2 BT

MHDA SAM

Intensities / arb. units
Intensities / arb. units

/I Q

; 3
: .

Iy -
. x3 | vy ey
525 5&0 5::5 54;0 5:15 5;0 555 525 5&0 535 5;0 54;5 5;0 555
Photon Energy / eV Photon Energy / eV

CH,*
(peak A)
’\ 3 . peak A :
,,,,,,,,,, \% *
éywww 6*(0-CH,) < O1s(OCH,)
J[ peak B :
/ """"" 6*(C-OCHj;) < O1s(OCHjy)
C _
OCH*
(peak B) *

Figure 6

TEY spectra and representative PIY spectra of CH,* and OCH" for (a)
PMMA thin film and (b) MHDA SAM in O K-edge region. Spectra were
measured at the SR incidence angle of 25° from the surface. Intensities
of spectra are multiplied approximately by numeral values given in right
sides. (Lower part) Schematic drawing of site-selective bond breaking in
methyl-ester group induced by resonant core excitations.
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Figure 7

(a) PIY spectra of CH,* in carbon core-excitation of MHDA SAM at the
different incidence angles of SR from the surface. (b) Incidence angle
dependences of integrated PIY intensities of CH," and C,H," ions for the
net 6°(0-CH,) and ¢"(C-C) excitations of MHDA. Intensities of CH,*
ion are multiplied by 0.1. Inserted curve indicates the fitting result by
the formula [15] at the angle o of 35°. A: normalization factor, P: degree
of linear polarization (0.9 in this experiment), 0: angle of electric field
vector (incidence angle), a: angle of transition dipole moment from the
surface normal.
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Figure 8

Typical examples of incidence angle dependences of PIY spectra of
CH," measured for (a) MHDA SAM and (b) PMMA by using correction
electrodes equipped on both sides of samples and the usual TOF-MS.

TWVWAEERE S LICEICET,

WD AR AEEZEZ BIERE 2R E 5 LT
1795 M, il TOF #E IR T v >V /N—ICH O TV
10, HEERLE X% C LT TOF #ED Gk X
EA 59 N5IFE RIS A A EFRBRPLTLUENY, 4
F RIS KB EOAFAZALOREZNHETH >z £
T CERA R O AN L B 2 5%, B 4
VORFTRELE D T LT TOF s~ 4 VA ED
AFNRTVESIC U, BHFOEERT v > /3—T & [T
F VORI RFARSND XL TWVWD, 7272
COFETEUEMERIFNCIED HH S 720, BEHEeN S
=R BT 300 & 65° D 2 DONEIC [E— 0 TOF & & %
BE L. LAEOAGANEZITEICL TS, BE, &%
R TOMIEES N U TOF BISOREEMH L ER T L,
A A7 TOF JIiE%Z SAM *° PMMA I BWTHEDH T 5,
—ffil & U T Fig. 8 IC IR ZRTHIE THIE L 7z (a) MHDA SAM
KU (b) PMMA T®D CH," £ 4 2D PIY AXRT M VRS,
Fig. 8(a) ® MHDA SAM (3 Fig. 7(a) D5 & [k D B
FHEERLTED, AVATLOES TEEHWVLENS
A& 2 TOF Y AT LR BZEEZMA 5 LT, Bk
A F 2 DA ZHXENS T DR TE %, Fig.
8(b) IC & PMMA @D PIY A7 h L7/ RLTW5, EiRL
72 K S ICAREERTH /= PMMA I 7 X 75 10 v 7R
V=AY VIA—FT BT ETIER LTV B 20, HEHE
BB E AT S v A LIS AL TWA T it b, L
WDUBRNSART MU SIS R K 5 IEIREZRT
o*(O-CH,) BB (289eV DY — 27 D5 BRI &
AHABRIFIEZRUTHO . ASAENERO & BRI
MEL 755 EVS MHDA SAM ¢ FIfEOERZRL TV
T ah B, PMMA TR 5 A fARIE 2 R
T, MBHEREEIRAMRME L THENRTE TS L
DDHPFPALDPHFEEERTICAA L LTEDEE
HLANEVS, A VBEBSROBEMEICE > TS &
BEAbNE, T&bDb, BRMEZRTPEEA A 3D 515
ERE LICRUHIEERRETMDN SICESNTVE LD
CLitzbd, ThiE, HENEWETI T VF—Z2E o
AV OREER A F 2T AZRRD L0 BEN D B



FKrINT BT ENTE, FREOHRTH 2,

4. sigIC

DLk &5, WRHLIREERA OY A M BRI Em
NFHRDAF VR SICB O THEERIE TR T &
TE5 (17, LA LAENST T TRXRTET EEZWIHN
FRILNER & BB A4 > & OMBEEFHRZZTIRE
T, BICKRL BAED SZMNTHRGTTRERENE 2V
XDEH B, HAIEFALDBHUTHLD ATV B ZLLT
%%,

OWFRRIE A & Y REERGD@P DT ot A & UTHE
WICEBEREHZIHS Auger FHEDBIEE 14 > & OEEZ
FAND (Auger BEBF—AA > « AL VTV AHN) #2417
S LIc Ko T, VIHAETER - Auger FRLE - 1 A /i
&t < RIS A A > B I G 00 — 38 D @ AR 72 I AR
NI BTN TES, AFETZHF 72 PMMA[3,4] %® MHDA
SAM([18] Tl&., MRILIGERITARAT U T2 R E D Auger A
(AR 5 —Z—H Auger fith) ZRECBRINNEA A
HEEMDEE X N T WD T Mo o e FEDLEES
BT 2 KAS BB ANDONRE - ORIIC X 5857
DK R L. ZORSMENEEICIIT 2 2 EFLOERICEIK L
e/ —aVRFRICK D YA MERR A A B MR
ENTWVBZT LIRSz, @F Tz, £4ELT
DOIHEHERRE D D TNE TEXRTEZD, HEET 2011
FU X0 EEMTHTEEO L NEEZLENT NS, it
HEP R X B ERUE. EBRBE b RO E R
FREIEEFESR T 3OV F—HBANC K 2 RN 7 s E A, it
DDA A > OFHELEER &, PR s 4
SEIRIAS % L CIERICERRMAZ 52 5% &2 56N
%o BAREE VAL —H—Z iz A U ALEIC XD
R RS 2 FEEHWTED, #lZE PMMA Tk
E DM T EEINN ARz TR e 0 R z25
T35 [19], THUIPRBIEZO Y1 M ERMEZ BT 51
A A M REEE AR D E R E 2 S TV T & 2R
LTW3, TNbHDOEERRIIILEREDHEHEH HISOR
D BLBICBWTHEED TV B TH S, @FEICT
5 OFEBERZEE A I Emlmh 507 Tu—F &
L TC. ab initio FFIC K % RIS A X7 IV D AT,
Auger AT NV DIERT [5] 2 R EKZLZER O EHEE
TS L ORI TED TV 5,

RIZIC, FEERLFRMEE OB OEAE LD I E £ <
DR EDZEDG 1B > T, KIS EZRITT S e
TEITeREHUET, £z, AWIIHIARANK I
ifFgE TERI%%) (JSPS-RFTF-98P-01202) D—Ei& LCIT
bhx L,

5| STk

[1] M. C. K. Tinone, K. Tanaka, J. Maruyama, N. Ueno, M.
Imamura, and N. Matsubayashi, J. Chem. Phys. 100, 5988
(1994).

[2]  T. Sekitani, E. Ikenaga, K. Fujii, K. Mase, N. Ueno, and

37

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(19]

RRILDHIZE 5

K. Tanaka, J. Electron Spectrosc. Relat. Phenom. 101-103,
135 (1999).

E. Ikenaga, K. Isari, K. Kudara, Y. Yasui, S.A. Sardar, S.
Wada, T. Sekitani, K. Tanaka, K. Mase, and S. Tanaka, J.
Chem. Phys. 114, 2751 (2001).

E. Ikenaga, K. Kudara, K. Kusaba, K. Isari, S.A. Sardar,
S. Wada, K. Mase, T. Sekitani, and K. Tanaka, J. Electron
Spectrosc. Relat. Phenom. 114-116, 585 (2001).

E. O. Sako, Y. Kanameda, E. Ikenaga, M. Mitani, O.
Takahashi, K. Saito, S. Iwata, S. Wada, T. Sekitani, and K.
Tanaka, J. Electron Spectrosc. Relat. Phenom. 114-116,
591 (2001).

K. Tanaka, E.O. Sako, E. Ikenaga, K. Isari, S. A. Sardar,
S. Wada, T. Sekitani, K. Mase, and N. Ueno, J. Electron
Spectrosc. Relat. Phenom. 119, 255 (2001).

S. Wada, E. O. Sako, R. Sumii, S. Waki, K. Isari, T.
Sekiguchi, T. Sekitani, and K. Tanaka, Nucl. Instr. Meth.
Phys. Res. B 199, 361-365 (2003).

S. Wada, R. Sumii, K. Isari, S. Waki, E. O. Sako, T.
Sekiguchi, T. Sekitani, and K. Tanaka, Surf. Sci. 528,
242-248 (2003).

K. Tanaka, M. C. K. Tinone, H. Ikeura, T. Sekiguchi, and
T. Sekitani, Rev. Sci. Instrum. 66, 1474 (1995).

P. S. Bagus, K. Weiss, A. Schertel, Ch. Woll, W. Braun, C.
Hellwig, and C. Jung, Chem. Plys. Lett. 248, 129 (1996).
D. Coulman, A. Puschmann, U. Hofer, H. -P. Steinruck,
W. Wurth, P. Feulner, and D. Menzel, J. Chem. Phys. 93,
58 (1990).

R. Jaeger, J. Sohr, and T. Kendelewicz, Surf. Sci. 134, 547
(1983).

T. Sekiguchi, Y. Baba, H. Ikeura-Sekiguchi, M. Imamura,
M. Matsubayashi, and H. Shimada, Appl. Surf. Sci.
169-170, 287 (2001).

T. Sekiguchi, H. Ikeura-Sekiguchi, M. Imamura, M.
Matsubayashi, H. Shimada, and Y. Baba, Surf. Sci.
482-485, 279 (2001).

J. Stohr, NEXAFS Spectroscopy, Surface Sciences vol.25
(Springer, Berlin, 1992) p.276.

R. G. Nuzzo, L. H. Dubois, and D. L. Allara, J. Am.
Chem. Soc. 112, 558 (1990).

B Z X SN 0 1 & © & K97 7R DT DR
HIGIEICK 5V 1 FEREEHEBE LTV, &
FRTIREEERMTOA A VHBEICBNTY 1 M E
RED KR ENRTVOMNIFFEL THEND T,
Ref.1,2,6 ZZME N7\,

T. Sekitani, K. Kusaba, K. Morita, Y. Nanbu, K. Isari, E.
Ikenaga, S. Wada, and K. Tanaka, Surf. Sci. 532-535,267
(2003).

S. Wada, Y. Matsumoto, M. Kohno, T. Sekitani, and K.

Tanaka, J. Electron Spectrosc. Relat. Phenom. in press.



PHOTON FACTORY NEWS Vol. 21 No. 3 Nov

(RS2 A+ 2003 £ 10 A 2 H)
EEBN
MIHE— Shin-ichi WADA
JRESRAPEWERE YR A s BT
T 739-8526 JLEIRERAETHIL 1-3-1
TEL: 0824-24-7401
FAX: 0824-24-7401
e-mail: swada@sci.hiroshima-u.ac.jp
WEHE 0 1997 FE BT TR T2 78 R b A s B 1%
WIS 1, EPER PESERURRL & R 7 i e S 72
T, 1998 4E K D KSR EHP AR T, 1l (B2,
BOLOWIZE b2, e, AR Tl
S 1170
(L7 S N AN U 5 = S =S =

fEH:E  Ryohei SUMII

JRBR2EBER R VIR 2 S IR (£
(D3)

T 739-8526  JL SR ER A T8 L) 1-3-1

TEL: 0824-24-7396

FAX: 0824-24-7401

e-mail: sumii @hiroshima-u.ac.jp

AKIFE 2 Hiroyuki KIZAKI

JIN =P N Bk e P EAY S/ Bt SR eSS g B o Y T I e
M2)

T 739-8526 JLBEEHLETEL 1-3-1

TEL: 0824-24-7396

FAX: 0824-24-7401

e-mail: kizaki @hiroshima-u.ac.jp

¥aAE5,  Yoshihiro MATSUMOTO

IRERFEEI R MR EY LR 722
M2)

T 739-8526 JLEERILETEE L 1-3-1

TEL: 0824-24-7396

FAX: 0824-24-7401

e-mail: omachu@hiroshima-u.ac.jp

B M#A]  Tetsuji SEKITANI

JREREEHZEDITER VPR A B8R

T 739-8526 JLEEHIAETHEL 1-3-1

TEL: 0824-24-7396

FAX: 0824-24-7401

e-mail: sekitani @sci.hiroshima-u.ac.jp

W& JEE 1993 AFRUH R 2 E P2 7 RH b 22 SR B A R
&7, 1993 5 T 3 )V F —YE Ao Bh . 1995 4F L
SR HEIFERBI T, 1998 4 L B R 22 B AT 72 R B 2
o it (B,

B OB © RERA SR

38

P fg—EB  Kenichiro TANAKA

JRERZEHZEWITER VPRl AT B

T 739-8526 JLELERIAETEIL 1-3-1

TEL: 0824-24-7396

FAX: 0824-24-7401

e-mail: tanaka@sci.hiroshima-u.ac.jp

WEHE © 1974 FF U TR AP T2 9eRH L A S Il 1%
WEBRRE T, 1974 3 — 7 KA LR R, 1976 490+
BEAWRZE A BT 1985 4 & )L 3 — Y B 2 S i 2
P2, 1995 LB RAPAHSRI R, B,
FODWIZE @ RIEDULARIS, oA F b & T D&iiEts
DL, BEHLE .



