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radicals through a stepwise mechanism in the gas-phase reaction of an olefin with a strong radical: A combined experimental
and theoretical study. Rate constants for the gas-phase reaction of a cyclopropene radical (C3H4+) with ethylene (C2H4) were
obtained using photoionization mass spectrometry in conjunction with density functional theory calculations. The reaction is
shown to follow a stepwise mechanism in which the formation of an E-Z isomer (C3H4↑-C2H4↑-C2H4-C3H4-) or a C2-H2
addition product (C3H4↑-C2H6-C3H4-) is rate-limiting in the ionization of the initial radical intermediate. This conclusion is
based on the change in product ion branching ratios with various conditions, the relative energy of the ionized radical
intermediate, and the reactivity of the initial radical intermediate as a function of collision energy. These results highlight the
importance of multiple outcomes of a radical mechanism through the stepwise formation of ionized intermediates. The
reactions investigated here represent an extension of the results reported for the E-Z isomer previously (H. Ni, R. C. Batista, Y.
Yang, Y. Ma, J. Chem. Phys. 2012, 137, 054110). The present work provides new insight into the dynamics of the radical
mechanism through a critical analysis of the density functional theory energies of various intermediates and illustrates the
complementarity between experimental and computational studies.Q: If $\,L(z) = z+az^2+az^3+\cdots$ is a mapping from
$\,\Bbb C$ to $\,\Bbb C$, then it is bijective, continuous and surjective. If $\,L(z) = z+az^2+az^3+\cdots$ is a mapping from
$\,\Bbb C$ to $\,\Bbb C$, then it is bijective, continuous and surjective. If we take $\,z_0\in\B 82138339de
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