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This presentation focuses on current activities on ion-track nanotechnology. On their way through 
matter, swift heavy ions with GeV energy deposit enormous energy densities along their 
trajectory, causing long nanoscopic damage trails known as ion tracks. By ion irradiation of 
polymer foils at several incident angles in consecutive steps, followed by chemical etching, 
tailored polymer membranes with single nanochannels and channel arrays, either parallel or tilted 
at various angles, are produced. Nanochannel density, diameter, and geometry are adjusted by 
the irradiation and etching conditions, respectively. Subsequent electrodeposition in the 
nanochannel network results in highly ordered 3-D nanowire ensembles. Several examples will 
illustrate the design and study of nanopore-based sensors [1,2] and how electrodeposition and 
ion-track nanotechnology provide an excellent platform for developing unique free-standing three-
dimensional nanowire assemblies as well as for studying their size-dependent properties [3-5]. 
The arrangement of nanowires into stable 3-D architectures enables their implementation, e.g., 
for thermoelectric, catalytic, or sensing applications.  
 

 

References 

[1] A.S. Peinetti, R.J. Lake, W. Cong, L. Cooper, Y. Wu, Y. Ma, G.T. Pawel, M.E. Toimil-
Molares, C. Trautmann, L. Rong, B. Mariñas, O. Azzaroni, Y. Lu, Sci. Adv.7, eabh2848 (2021). 
[2] Y.T. Terrones, G. Laucirica, V.M. Cayon, G.E. Fenoy, M.L. Cortez, M.E. Toimil-Molares, C. 
Trautmann, W.A. Mamisolle, O. Azzaroni, Chemical Communication 58 (2022) 10166. 
[3] M. Li, N. Ulrich, I. Schubert, W. Sigle, M.F.P. Wagner, C. Trautmann, M.E. Toimil-Molares, 
RSC Adv. 13 (2023) 4721. 
[4] N. Ulrich, M. Schäfer, M. Römer, S.D. Straub, S. Zhang, J. Brötz, C. Trautmann, C. Scheu, 
B.J.M. Etzold, M.E. Toimil-Molares, ACS Appl. Nano Materials 6 (2023) 4190. 
[5] M.F.P. Wagner, A.S. Paulus, J. Brötz, W. Sigle, C. Trautmann, K.-O. Voss, F. Völklein, M.E. 
Toimil-Molares, Adv. Electr. Mat. 7 (2021) 2001069. 


