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Development of an Apparatus for Scattered Electron-Fragment Ion
Coincidence Measurements by Electron Impact and Application to N,O

Akihiro MATSUO™, Kenji FURUYA™*™*, and Teiichiro OGAWA**

A new apparatus for scattered electron-fragment ion coincidence measurements has been designed and

constructed in order to investigate the dissociative autoionization of superexcited molecules.

The correla-

tion between a scattered electron and fragment ion could be measured under a pulsed field and a static elec-

tric field.

Dissociative autoionization of N;O was measured to estimate the performance of the new

apparatus, and the branching ratio of fragment ions was obtained as N,O* . NO* ! N;* : Ot=81.6 . 13.5:
4.7 2 0.2 for a dissociation process which proceeds through a superexcited state at 18.55 eV.
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Fig. 1  Schematic electron-energy-loss spectrum in an

energy region above the first ionization potential
(Is) .
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(a) Coincidence spectrum to be observed under a pulsed
field.

(b) Coincidence spectrum to be observed under a static elec-
tric field.

Fig. 2  Schematic diagram of a coincidence TOF spectrum.
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Fig. 3  Schematic diagram of the collision chamber.
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Fig. 4 The schematic diagram of the experimental set-up

for coincidence measurements indicating the signal
flow.
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The details® at 16-20 eV is shown in the insert.

Fig. 5  An electron-energy-loss spectrum of N;O.
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(a) TOF spectrum observed with periodic pulses.

(b) TOF spectrum of ions correlating with electrons of a loss
energy of 18.55eV.

(c) Coincidence (SEFICO) spectrum obtained subtracting (a)
from (b).

Fig. 6  TOF ‘and SEFICO spectra of N2O by electron impact
at 100eV.
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Table 1  Branching ratios of fragment ions obtained from SEFICO measurements by electron impact
on Nzo.
Loss Energy (eV) N,O* NO* N,* ot N*
14.83(3dm) 82.2%4 17.8%3 — — —
14.83? >99 <1 — — —
18.5(3dx) 81.6%3 13.5+1 4.7%2 0.2%0.5 —
TOF 77.1x1 14.9%0.5 4.6%0.5 1.1£0.5 2.310.2
a) From ref. 10.
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Fig. 7  SEFICO spectra of N,O by electron impact at 200eV
under a static electric field.
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