
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Charge transfer and formation of complexes in the
He+ collisions with the furan molecules
To cite this article: Tomasz J Wasowicz and Boguslaw Pranszke 2015 J. Phys.: Conf. Ser. 635
032055

 

View the article online for updates and enhancements.

You may also like
Dissociation of furan-2-carboxylic acid by
low energy electrons
M Zawadzki, J Koišek and J Fedor

-

Charge dependence of fragmentation
process induced by ion collisions with
furan molecule
E. Erdmann, M. abuda, S. Díaz-Tendero
et al.

-

Fabrication of all glass microfluidic device
with superior chemical and mechanical
resistances by glass molding with vitreous
carbon mold
Muhammad Refatul Haq, Young Kyu Kim,
Jun Kim et al.

-

This content was downloaded from IP address 153.19.58.141 on 17/01/2024 at 13:42

https://doi.org/10.1088/1742-6596/635/3/032055
/article/10.1088/1742-6596/1412/18/182013
/article/10.1088/1742-6596/1412/18/182013
/article/10.1088/1742-6596/875/11/102021
/article/10.1088/1742-6596/875/11/102021
/article/10.1088/1742-6596/875/11/102021
/article/10.1088/1361-6439/ab1f99
/article/10.1088/1361-6439/ab1f99
/article/10.1088/1361-6439/ab1f99
/article/10.1088/1361-6439/ab1f99
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjst0pz7W1zWeRidh-vxtD3Pv_KqvgwPyX5Eqb6rXCXuJKbatlBuYa15NB7qR0X1HTmToc-nhntoTdlGeK4i90kd97B_CXla-VX0S20ipQo_MAW7p68Hg8yPn7yaEQ43GBjFurXiQr_wkD9lSGaWfUXDorP9vSXRLQrYWYpztvpZyjK9ni5_IXWKDLjGy4mjveKyd8LIJtEeN7oTqsjukUvMukwhvColt6zVpkGXnc3EVK59hPKHZIaGb60vFT8EXDQuSwdAeQE8uYf1WBbf5grHBHuKrpQkd4Z6cnw7rimeKEoAOkXfd-5K2IgtfUmDT&sai=AMfl-YT1u2xdwFvhoojJDNAWFVopTGY7EUiAkLYQCEFQZCkBbe2V3Sc0qIz42B7exFBK5itHgDXgOQxzNAh8FVE&sig=Cg0ArKJSzBlHFR1Ct5gR&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://ecs.confex.com/ecs/prime2024/cfp.cgi%3Futm_source%3DIOP%26utm_medium%3Dbanner%26utm_campaign%3Dprime_abstract_submission


Charge transfer and formation of complexes in the He
+ 

 collisions            

with the furan molecules 

Tomasz J. Wasowicz*
1
 and Boguslaw Pranszke

†, ‡
 

* 
Department of Physics of Electronic Phenomena, Gdańsk University of Technology, 80-233 Gdańsk, Poland 

† 
Institute of Experimental Physics, University of Gdańsk, 80-952 Gdańsk, Poland 

‡ 
Present address: Gdynia Maritime University, 81-225 Gdynia, Poland 

Synopsis Charge transfer and formation of the collision complexes have been studied experimentally in frag-

mentation of the furan molecules in collisions with He
+
 cations. The excited atomic and diatomic fragments of 

furan have been identified using collision-induced luminescence spectroscopy. Charge transfer ionization of the 

furan molecules has been observed in production of helium atoms in the excited 1s4d 
1
D2, 

3
D1,2,3 states. The

fragmentation yields of the excited fragments have been measured as a function of the projectile energies (veloc-

ities) in the range 5-1000 eV. Enhancement of the fragmentation yields occurring at lower velocities may indi-

cate formation of the [He-C4H4O]
+
 collision complexes prior to dissociation.

Damage induced in the living cells by impact of the 

charged particles, for example in hadrontherapy, is 

related to the modifications of the structural and 

chemical properties of their molecular constituents. 

These modifications originate from the interaction 

of the primary cation beams and the secondary par-

ticles generated along the track such as low energy 

electrons, radicals and ions [1]. Unlike electrons 

and radicals, interaction of ions (primary and sec-

ondary) with biological media are poorly under-

stood despite their importance in various therapies. 

To determine the most sensitive part of the DNA or 

RNA molecular chains to the cation-induced bond 

rupture, ionization and fragmentation of 2-deoxy-d-

ribose, uracil, thymine, adenine, thymidine and 

amino acids under ionic irradiation have been in-

vestigated in the gas phase and layers condensed on 

the surfaces (see e.g. [2-4]).  

Furan, C4H4O, has a special significance for bi-

ology and chemistry, since its ring structure resem-

bles that of the simple sugars, ribose and 

deoxyribose, in the backbone of the RNA and the 

DNA helix. 

In  this  communication  we  present  studies of 

charge transfer and the collision complexes for-

mation observed in fragmentation of furan molecule 

Figure 1. Emission spectrum measured at an energy 

of 1000 eV for He
+
+C4H4O collisions.

in the collisions with the He
+
 cations applying colli-

sion-induced luminescence spectroscopy [5]. In 

Figure 1 the emission spectrum obtained for the 

impact of the 1000 eV He
+
 cations is presented. It 

reveals production of the excited hydrogen 

H(n=4,5) and carbon C(2p3s 
1
P1) atoms and the 

diatomic CH(A
2
Δ) and C2(d

3
Πg) fragments. It also

shows formation of the excited He (1s1d 
1
D2) atoms

in the electron transfer from the furan molecule. 

Figure 2 displays the velocity dependences of the 

fragmentation yields, σrel, for the excited CH(A
2
Δ)

and He (1s4d 
3
D1,2,3) fragments. The observed rapid

increase of the CH(A
2
Δ) fragmentation yield occur-

ring at lower velocities may be regarded as an indi-

cation of the [He-C4H4O]
+
 complex being formed

prior to dissociation of furan molecules [5]. 

Figure 2. The CH(A
2
Δ) and He I(1s4d 

3
D) fragmen-

tation yields obtained in the 15-250 km/s velocity 

range. 
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