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Dynamics of electron excited at DBP/HOPG interface
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[Abstract] The dynamics of electron excited in DBP film formed on highly oriented
pyrolytic graphite (HOPG) have been measured with time-resolved two-photon
photoemission spectroscopy (TR2PPE). The 2PPE feature of the LUMO level for sub-ML
film has fine structures. The lifetimes are found to be independent of the structures. The result
is consisitent with the assignment that the fine structure is the vibronic feature in the final
ionic state. The lifetime of LUMO on multilayer region (LUMO*) is found to be longer than
that on the first layer, confirming the assignment. On multilayer film, unknown unoccupied
levels are observed above and below the LUMO derived level, respectively.
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Fig.1 Structure of DBP molecule

3 E A (hy = 3.96 - 4.77 eV #iK LA % 76 MHz, S

7V AR 100 fs) &2 W, L A TEEEZET v a7 hv=423eV
—NDY TN~ LT, HOPG X R TEEBA ﬁwwWTﬁ

th, BEEZET T8 RIS 2 Z LIic ki 3 b \
{bL7z, %7 DBP [IHEHZE F ORBHBICHESE 2|0 "~

L7ze HBTIETRX—3FHE 20 meV DHBET & iy Lol N

Sy HER(VG: CLAMA) TR L7z, B OBUE XS € TN

BB DT Lo T IR TEIR TiTo 7, E .. \ .. \“
HOPG J&¥ i ~® TR2PPE I ENH, 1~ 30 fs T & / Mo
HIERRETH D Z & ZHEad L7, - R
[ 5] Fig.2 |2, HOPG I DBP MDJs/E ik 17 2PPE e
AT FMVERT, BEE, 72l o Rx X —% - L o
ﬁ;—/%& L?‘_EPF”W( EIZ\/I/ﬂF\»—“@% 5, Fig.2 |:|;| Intermediate Energy / €V

o Fig.2 A series of coverage dependent 2PPE
DIRBET/R LT 145 eV OE—27 L, DBP ® cpoetra for DBPIHOPG



LUMO /N> F(V'=0)TH 5, JRIL T/ L7z 1.30
eV IZELH S - OIS X, IEA A OHRE)
JhEREDAEKIZ L 5D TH Y . LUMO(V' =
1)&5ed, DBP OBEN 1 MLAZBx 5 L. &
BREBILTRTE—T BNEND, 2T, 2 )8
LD LUMO H S HEAL(LUMO*) A3 0.15 eV 22 &1L,
L7zZ EZHEkT 5, LVEREDO LUMO*D =
FNF—EHITED DRV, £ERTIIEL O
JEDRIET B3, ZEMBIAE—MEIX 2PPE O3
FEIFEE LT B2 D2 ENTE D,
Fig.312 0.7 ML, 1.6 ML |{Z81J % TR2PPE *
7 MVERT, A7 FLiE 100 ps D IRAERE
fMZ22DF7ART MrEZELgnwTRLTWY
b5, FT-EAOT Y MIFZ XL —IZEBT
H#FMTHD, 0.7 ML D AT FLIZEBWT
LUMO V=0 & 1IZkHiE7 5 1.45eV & 1.30 eV
TOFMILFEEEDHE(S0)TH D, Zixe
H B b IEEF RIS BIREBIEA 42 DR
IR EICH kT 572D Th D, £7- 1.6 ML
TIZ. LUMO(1.45 eV) LV & LUMO*(1.30 eV)
DFMBPD LREVEEZ L D, ERICEL T

—~
(=)}

-
-
(2]
=
[

Photoemission Intensity

Photoemission Intensity

At/fs
— ()
—50

75
e 100
150

1000 |

3
i ;;L o lifetime / fs
LA A h"!l "““

1.0 1.5 2.0

Intermediate Energy / eV
LUMO*
(vt =0)
LUMO LUMO
(v*=1) (v*=0)

2.

At/fs
—_—0
—50
- -75
=100

'V

¢50 o<>

150

[

: \ 9 lifetime / fs
1

o

L

— 1000 |

1.0 1.5 2.0
Intermediate Energy / eV

0.5

2.

1000

100

50

10

5

1000

100

10

5

Fig.3 TR2PPE spectra for DBP/HOPG
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