
This content has been downloaded from IOPscience. Please scroll down to see the full text.

Download details:

IP Address: 157.92.4.4

This content was downloaded on 24/08/2015 at 14:04

Please note that terms and conditions apply.

Cross sections for single electron capture, transfer ionization and direct ioniza-tion in Li3+- Ne

collisions

View the table of contents for this issue, or go to the journal homepage for more

2012 J. Phys.: Conf. Ser. 388 082003

(http://iopscience.iop.org/1742-6596/388/8/082003)

Home Search Collections Journals About Contact us My IOPscience

iopscience.iop.org/page/terms
http://iopscience.iop.org/1742-6596/388/8
http://iopscience.iop.org/1742-6596
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


Cross sections for single electron capture, transfer ionization and direct ioniza-

tion in Li
3+

- Ne collisions. 
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Synopsis: Multiple ionization cross sections of Ne atoms are reported for Li
3+

 impact in the energy range of 2 to 

5.8MeV. The neon ionization cross sections were separated into three collision channels, namely; direct ionization (DI), 

single capture (SC) and transfer ionization (TI). The direct ionization data is compared to CDW-EIS calculations as 

well as to other projectiles with charge state q = 3+. The single capture is compared to a modified Bohr-Lindhard semi 

classical model. 
 

We have measured Ne
q+

 ionization cross 

sections in the collision with Li
3+

 projectiles with 

energies ranging from 100 to 1000 keV/amu., using 

a coincidence time–of-flight technique.  

In this intermediate-to-high velocity regime 

ionization and electron capture competes and, to 

study the role of projectile screening in collisions 

involving dressed projectile ions, the study of bare 

projectiles is a key reference for comparison.  

Several collision channels were studied in 

the present work, namely single electron capture 

(SC), transfer ionization (TI) and direct ionization 

(DI). This set of measurements, carried out using 

two collision chambers - with a gas cell and a gas 

jet - at the same beam line of the Pelletron accelera-

tor at the Federal University of Rio de Janeiro, al-

lowed us to obtain independent, absolute cross sec-

tions for multiple ionization of Ne for these colli-

sion channels. Our Li
3+ 

data were compared to other 

q=3+ projectiles data, C
3+

 [1], Ne
3+

 [2] and F
3+ 

[3]. 

The measured ionization data is compared 

to the Continuum Distorted Wave-Eikonal Initial 

State (CDW-EIS), including post-collisional inte-

raction [4] and to the Semi-classical Approxima-

tion, evaluated for C
3+

 [1]. For single electron cap-

ture, calculations based on the Bohr-Lindhard mod-

el are also presented [5]. 

Our results for multiple ionization of Ne as-

sociated with electron capture are shown in Figure 

1. Total electron capture and TI cross sections are 

shown for Li
3+

 and C
3+

 [1]. A clear crossing be-

tween the production of Ne
+
 and Ne

2+
 cross sections 

occurs at ~ 200keV/amu indicating the predomin-

ance of TI over SC for high projectile velocities. 

This predominance occurs for the whole set of the 

present L
3+

 data and is due to the increasing role 

played by close collisions as the projectile velocity 

increases. The observed TI/SC ratio is nearly con-

stant for the whole measured velocity range, in a 

marked contrast with results for He target [6], 

which indicates that a post-collisional contribution 

must be added to the Independent Particle Model to 

properly describe the TI.  

 
Figure 1: Measured total electron capture and TI cross 

sections for Li
3+ 

(this work; full symbols) and C
3+

 (Ref.1, 

open symbols) on Ne. Full line: Borh-Lindhard model 

[5] for total electron capture . 
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