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[Abstract]
Unoccupied states of semiconductors are relevant to the electron conduction. The most direct
and thorough information about the unoccupied states can be obtained by inverse
photoelectron spectroscopy (IPES), which can be regarded as the time-inversion process of
photoelectron spectroscopy (PES). However, the cross section of the IPES process is 5 orders
of magnitude smaller than that of PES, which impedes the wide use of IPES. In this study, we
employ the surface plasmon resonance (SPR) of metal nanoparticle to enhance the signal
intensity of IPES. This was, however, impossible because the photon energy involved in
conventional IPES exceeds 9 eV and is much higher than the SPR energy of existing materials.
In 2012, we developed low-energy IPES (LEIPS), in which the photon energy is less than 5
eV, which can be matched with the SPR energy. We demonstrate as much as 5-fold
enhancement of the LEIPS signal from an organic semiconductor by SPR of Ag nanoparticles.

[FF] Rk 22 D L —CIRIEB L, TR L SR £ 12
DLBEBERERTH D, WOLEFHIIEIPES) L, ZOZEEMNEZFD R GH /1785
BRFLETH DL, IPES TiE, =RAVFXF—DZ S0 B ARBIREICHHE L, EF
MZERENLIZ RN DBR DI 9T T % 2 & THEENMOERZHF5, LIFLIEOLETF
5hiE (PES) Oifilfe L e &b, LavL., IPES {5 5B NI . IPES
WFEOWIHEFEAY PES 0 10° LARW2[2] IPES 1T+ IiEH & T 7Zny,

T T, xFIRET T XE HLGSPR)IC K DE SHMICIER Lz, 9T, 7

_ 'E?iﬁﬁf""é PN
° Ry ERZ “
- TANE— N
EREF \\\\
<oev BTR X

TRILF— \T/
BEEE

Sy Y
i BF EE AL 75ZX=
xEh

Fig. 1. Principle and experimental setup of low-energy inverse photoelectron spectroscopy (LEIPS).
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