
    
      Fig. 3. 
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Measured time evolutions of the normalized numbers (nx(t)/nΣ0) of indicated ions in the trap. A+(15 Da) indicates a normalized number of ions with mass 15 Da (mixture of 14NH+ and 15N+ ions). The measurements were performed at T = 34 K, [H2]=6.2 × 1010 cm−3, and [He]≈1014 cm−3. The solid lines are least-squares fits, which were used to determine the reaction rate coefficients. The dash-dotted straight line indicates the decrease in the normalized numbers of 14NH+ ions and the dotted line indicates the normalized numbers of 15N+ ions. The crosses (×) indicate the sum of the normalized numbers of all ions in the ion trap, Σ(t). The normalized numbers of [image: equation] ions are increased by a factor of 2.



    

  
    
      Fig. 5. 
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Measured temperature dependences of the reaction rate coefficients [image: equation] and [image: equation] of the reactions (3a) and (3b), respectively. The data were binned and averaged for presentation. The raw data without binning are indicated with the smaller points. The stars (at 20 K) indicate the reaction rate coefficients obtained from the dependences of [image: equation] and [image: equation] on [H2] (Fig. 4). The horizontal solid line (kL) indicates the value of the Langevin collisional rate coefficient. Results of Kim et al. (1975), Adams et al. (1980), and Gerlich (1993) are indicated with the open symbols. The values taken from the KIDA (Wakelam et al. 2012) and UMIST (McElroy et al. 2013) databases are also plotted.
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Measured dependence of the reaction rate rNH2f of NH[image: equation] ions on H2 number density. The helium number density is [He]∼1.1 × 1014 cm−3. The collisional temperatures are T = 18 K and 24 K. The corresponding values of the binary reaction rate coefficient [image: equation] are given by the slope of the plotted dependences. The primary NH[image: equation] ions were produced in the SIS and injected into the ion trap.



    

  
    
      Fig. 10. 
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The temperature dependence of the reaction rate coefficient [image: equation]. The binned present data measured with long trapping times are indicated with the full diamonds. The raw data without binning are indicated with the smaller points. Present data measured with short trapping time are indicated with a red star (label A). The points labelled as G1 and G2 are the values measured by Gerlich (1993) using short and long trapping time, respectively. Previous experimentally determined binary rate coefficient are taken from Fehsenfeld et al. (1975), Kim et al. (1975), Smith & Adams (1981), Adams & Smith (1984), Luine & Dunn (1985), Böhringer & Arnold (1985), Böhringer (1985), Barlow & Dunn (1987). The plotted theoretical temperature dependences were calculated by Herbst et al. (1991) (dashed line) and by Álvarez-Barcia et al. (2016) (solid line). The dash dotted line indicates the Arrhenius dependence obtained by the fit of the data measured at temperatures above 300 K (Fehsenfeld et al. 1975). Included are also the temperature dependences recommended by KIDA (Wakelam et al. 2012) and by UMIST (McElroy et al. 2013).
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