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RESULTS

The resulting data are useful in magnetic confinement 
fusion edge plasma modelling and spectroscopy, in 
devices with beryllium based main chamber materials, 
such as the International Thermonuclear Experimental 
Reactor (ITER) and the Joint European Torus (JET). 
BeH as well as BeD and BeT molecules are expected 
to appear in a significant (spectroscopically 
detectable) amount in the edge and divertor plasmas.
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Figure 1. Dissociative recombination cross sections of 
BeH+ in its electronic ground state and on its lowest 
vibrational levels, vi

+, [3]. The numbers label the initial 
vibrational state of the target.
 

ELECTRON-INDUCED EXCITATION AND RECOMBINATION OF BeH+ AND 
ITS  ISOTOPOLOGUES: REACTIONAL DYNAMICS AND RATE 

COEFFICIENTS

AB++e-→AB*, AB**→A+B,  

AB+(N+,v+)+e-→AB*, AB**→AB+(N+’,v+’)+e-

 

Vibrational/Rotational Excitation (VE/RE), de-Excitation 
(VdE/RdE):

For the fusion plasma edge, extensive cross sections and 
rate coefficients have been produced for BeH+ (Figure 1, 
Figure 2),  BeD+ ,,BeT+ ([3,4,5,6] (Figure3-5).

Figures 2-4 illustrate quantitatively the competition 
between the vibrational transitions and dissociative 
recombination. The energy of the electron is inferior to 
2.7eV, value that  corresponds to the dissociation 
threshold of the ground state of the ion. The electron 
temperature range is 100–5000K.
These rate coefficients strongly depend on the initial 
vibrational level of the molecular ion.

Studies upon the isotopic effects were also made and 
presented in Figure 5. 

Figure 3. Comparison of Maxwell isotropic rate 
coefficients for the DR and state-to-state VE and VdE of 
BeH+ , BeD+ and BeT+ [5].

Figure 4. Dissociative Recombination (DR) and state-to-
state Vibrational Excitation (VE)/ Vibrational De-
Excitation (VdE) rate coefficients of BeT+ in its ground 
electronic state.

The Multichannel Quantum Defect Theory (MQDT) [1,2] 
has been employed in computing cross sections and 
Maxwell rate coefficients for electron-driven reactions 
involving molecular cations. The key challenge in the use 
of beryllium as main chamber material for experimental 
and commercial fusion devices is to understand, predict 
and control the characteristics of the thermonuclear 
burning plasma, the plasma edge regimes that result in 
acceptable erosion performance and the divertor plasma 
(heat and particle exhaust, impurity control, lifetime).
Due the low mass ratio between beryllium and the D, T 
plasma fuel ions, beryllium erodes rather easily under
plasma exposure by physical and chemical sputtering, a 
process which releases Be, Be+, and other impurities into 
the plasma. Significant fractions of the eroded beryllium 
will be transported towards the divertor and will form 
compounds with the fuel atoms, molecules and/or 
molecular ions. In this poster we want to report data on the 
processes DR, VE, VdE that have been published [4,5,6,7] 
regarding the impact of the electron with molecular cation 
of beryllium hydride and its isotopologues.
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Figure 2. Maxwell rate coefficients for the DR, VE and 
VdE of BeH+ ion in its electronic ground state and on its 
initial vibrational states vi

+ [3].

Among the main elementary processes in cold plasma we 
find:
Dissociative Recombination (DR):
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In view of the simple use of the rate coefficients, the large 
amount of data obtained for whole processes have been 
fitted by using the modified Arrhenius type formulas, with 
the electron temperature range 100 K < Te < 5000 K. The 
set of coefficients can be found in the papers mentioned 
above.
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