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ABSTRACT

Accurate state-to-state quantum wave packet calculations of integral cross sections for the
title reaction are presented. Calculations are carried out on the best available ground 1°A’
global adiabatic potential energy surface of Deskevich et. al. [1]. Converged state-to-state
wave packet reaction cross sections with the DCI (v=0, j=0-1; v=1, j=0) reagent have
been calculated for the collision energy range from threshold up to 0.5 eV. Accurate
product vibrational and rotational distributions of cross sections have been calculated at
selected collision energies. State-to-state and total initial-state resolved rate constants of
the title reaction have been calculated in a temperature range of 100-300 K. The present
accurate calculations at v=0, j=0, J=0 show noticeable differences with previous
calculations for the F+HCI reaction. Assuming the reaction coordinate in the F-Cl distance
and to estimate the zero point energy in the orthogonal coordinate we have calculated the
bound states along the reaction path for frozen F-Cl distance to interpret the results.
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OZET

Bireysel kuantum seviyeleri (state-to-state) arasindaki gercek integral tesir kesitlerinin
hesaplanmasi kuantum dalga paketi metodu kullanilarak yapildi. Hesaplamalar Deskevich
ve dig. [1] tarafindan hesaplanan taban durumundaki 1?A' adiabatic potansiyel enerii
yuzeyi Uzerinde gerceklestirildi. Bireysel kuantum seviyeleri ararsindaki integral tesir
kesitleri DCI molekdlinin (v=0, j=0-1; v=1, j=0) kuantum durumlari icin carpisma
enerjisinin esik (threshold) degerinden 0.5 eV degerine kadar hesaplandi. Sabit enerji
degerleri igin Urtn molekulin titresim ve dénme integral tesir kesiti dagilimlari hesapland..
100-300 K sicakliginda reaksiyon hiz sabitleri hesaplandi. v=0, j=0, J=0 kuantum durumlari
icin yapilan hesaplamalar daha 6nceki F+HCI reaksiyonu icin yapilan hesaplamalardan
oldukca farkhdir. F-ClI arasindaki mesafe sabit kabul edilip orthogonal koordinatlar
kullanilarak sifir nokta enerjisi tahmin edildi ve sonugclari yorumlamak icin reaksiyon yolu
boyunca bag durumlari hesaplandi.
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