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Ultraviolet photoelectron and Penning electron spectroscopy of alkylbenzenes in a molecular
beam (Graduate School of Informatics and Engineering, The University of Electro-
Communications) O Ryota Onozuka, Ryo Takahashi, Shigeyuki Shimizu, Yoshihiro
Yamakita

He I ultraviolet photoelectron spectroscopy (UPS) and He*(23S) Penning ionization electron
spectroscopy (PIES) were performed to investigate the electronic interactions between the
benzene ring and the alkyl chain in alkylbenzenes and the exterior electron density (EED)
distributed outside the molecular surface. The PIES experiments reflect the collision energy
dependence as collision energy E; = 100 meV and 140 meV for effusive gas or He seeded
molecular beam (stagnation pressure 550 Torr, orifice diameter 20 pum), respectively. The
calculations were performed at the OVGF/6-31++G(d,p) level using an abundance ratio of 85%
vertical structure V and 15% planar structure P estimated from the free energy. The presence
of isomers was not considered in the previous UPS study. Intensity differences and negative
peak shifts of PIES bands were explained by EEDs and interaction potentials with He*.
Keywords : Penning lonization; Photoionization; Electron Spectroscopy; Alkylbenzene;
Supersonic Molecular Beam

lonization Energy / eV

TIFRNARBATRBT OB oRET VR 828
JVEH & ORI < E AU AEA/EH & 7R msh T Ethylbenzene v G

e 4 H<FH
T HETEE (BED) 270571, Hel 5 @obs 388 310 1

1 ! g78 2 CHs
WBEFSHIE (UPS) & He*(2’S) =1 VBTN 12 89 1%‘.‘,1(;3;@
(PIES) #%#1T-7=, PIES DEBRIT, 3k &R H& A \ N4
» DT He v— ROyt (#f LIE 550 Torr, A (bw
74 ARREL20um) & L TEALLZD, T
NEZE T R )L F —E.~ 100 meV, 140 meV & L CHf

[EE TR TN SN AR FRR NI RN RN U NRNEE EN TN AR RE NURNE RRUTY]
RN — K2 K3 5, FHEIT, BABE=X b 2 Elec1:t0r0n Er?ergyl BeV )
=G RS DD REMRE V 85%, T S 3.5
HEP 1S%DTFE % > T OVGF/631+G(dp)d L @012 T8 919111
L TITo 7, UPS OFEATAISE D TIX B O : 1
TEIFEBE I TWieho Tz,

Fig. 1 |{Z UPS & 53 F# & TD PIES &~ d, A
AT RV —1THE 0.22 eV, K 038 eV D
RECTHEL SN, (0)? n#iE PIES /N> R 1,2 1% T RSN
(@)D UPS /N> RIZHE_THREE 23 s L | 1% Electron Energy / eV
FEzy7 FLTWE, Shut. SFEED Fig. 1. (a) He I UPS, (b) calculated UPS,
EED * He* kjtaﬁé,j/\%; D @L\\E&Aﬁf@z’%lj}ﬂ’ﬂ (c) He*(2°S) PIES under a supersonic

~ e . LF" it "~ beam condition, and (d) calculated PIES
HEERICL2HETHD, /UK 14 OE for ethylbenzene. The calculated spectra
TELIZP &V TOTILFVBEBEDONMMAAIC  were synthesized from OVGF ionization
K DEAEDP NI, energies and EEDs.
1) L. Klasinc, B. Kovac, and H. Giisten, Pure & Appl. Chem., 1983, 55, 289.

© The Chemical Society of Japan - [C]C401-2pm-04 -



