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Photoionization Quantum Yield in Condensed Phase

Hitoshi KOIZUMI

Graduate School of Engineering, Hokkaido University

Photoionization quantum yield is determined by the branching ratios of direct ionization
and superexcitation, and of autoionization and neutral dissociation of superexcited states.
Effects of the medium on these processes and the implication of the yield to early events in
radiation effects in condensed phase are discussed. Experimental methods to determine the
yield in condensed phase and reported data are summarized. Photoionization and
superexcitation processes in organic liquids are discussed on the basis of photoelectron
emission yields measured by the authors. This indicates that non-ionizing processes from

superexcited states exist even in the liquid phase.
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Fig. 2 Coordinates denoting the positions of a photo-
electron and a parent cation.
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bPBD; butyl- 4~ phenyl- 2~ biphenyl-5-oxadiazol- 1, 3, 4. The samples are liquids except for the last one.
b) PC; photoconductivity, TD; temperature dependence, FD; electric filed dependence, PE; photoelectron emission,
FI; fluorescence, TP; time profile, PDA; product analysis, Abs; absorption of hydrated electron.

c) photoionization quantum yield of hydrated electron.
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Fig. 3 Experimental setup for the measurements of
photoelectron emission from liquid surface.
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Fig. 4 (a) Quantum vyield of photoelectron emission for squalane

and

squalene. (b) Quantum yield plotted as a power function.
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Fig. 5 Average thermalization distances (b) in squ-
alane and in squalene as a function of photon
energy (upper) and as a unction of energy
difference between photon energy and thresh-
old energy (hv-Eth). The distances were
calculated with the assumption that initial
photoionization quantum yield (%) is unity.
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Fig. 6 Photoionization quantum vyield for squalane
and squalene calculated from the data in figure
4. Constant average thermalization distances
(b) are assumed.
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Fig. 7 (a) Quantum yield of photoelectron emission for trioctylamine and bis -
(2- ethylhexyl) amine. (b) Quantum yield plotted as a power function.
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51 ohi-EREN:A A4 oWl ENREOH
HBATENTHRAA VICE2HR, BEwLL1
A rHRENBEVD 7 —a Ly HBOh TS v ¥ LTS
ioEBh 24 5 & LT#Hh NG, BREBHRICKZHE
HA A VIR EEOBBPEEYE, 14 » ORRMR
H, HRACLEM AV ORMRBEEVAVALERE
KESET(RATE S, LHL, HEA T o PHER
HAREBTFBYEOIER K S ENHPOBHA A4
NSOV TRIOHRTRS F(HHPTELV D
EMREIN TV S,

Wannier BhE F

A Srh TEBE IR S N BTNl T4
TEREAD2L 37 —o BicilIn g &
FEIEFLIH@C 7 —o yHERBORBETER S O
kbos L, MRAREEFLEOZTNICHSMA
NTKRRFE RS BEE LTRAS. ERTHD
e & bITERHFIPEET 2 Y FRUZIREBO LS
RXFANF-RUER2. A TFEBTFEPEOKES
WHICEITLEOR) FRZIRBIR 0L 5 3R
BIcZEDLELEEILNTV A,



p.337, Table 1,
3 ZHMD 10 %FH molecule (cyclohexane, methylcyclohexane, 3- methylpenetane, 2,3-
dimethylbutane, 2,3,4-trimethylpentane, n-decane, n-dodecane, n-pentadecane)?® Ref.
i) (10)
(iF) (52)
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