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Molecular Spintronics; Playing with 
Spin and Current in Molecular Systems 

Spin/Structure Relation;  
Generality and Robustness 

O. Armet, J. Veciana, C. Rovira, J. Riera, J. Castañer, E. Molins, J. Rius, C. Miravitlles, S. 

Olivella, J. Brichfeus, J. Phys. Chem., 1987, 91, 5608–5616. 
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Power of Torsion Angles in π-Systems 

For Molecular Spintronics, All You Need Is… φ 

Surface Cobalent Organic Frameworks (SCOFs) 

-aromatic systems Open-shell systems 

Venkataraman et.al. Nature 2006 

Delocalization ↔ cos2φ 
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PBE functional 

FHI-AIMS code 

Light basis set 

 

 

Ab initio Molecular Dynamics Simularion 

15ps (5ps equilibraiton) 

Time-step: 0.5fs 

Bussi-Donadio-Parrinello thermostat 

 

Chosen triarylmethyls for our study: 
300K = 27ºC 

Structurally.. 

Electronically.. Mean Angle (degs.) 

Smoothing 

 

Savizky-Golay  

filtering  

Procedure 

 

Bond Vibrations 

Spin Localization 

Para-  Closed-Shell Meta-  Open-Shell 

Our Computational 

Strategy 

• Stretching 

• Bending 

• Temperature 

• E/H fields 

• hv 

• Magnetism 

• e Mobility  

• Optical Properties 

 

DFT PBE0 functional 

GAUSSIAN 09 

6-311++g(d,p) 

 

     Stretch         Stretch     

M. Abel et al, JACS (2011) 

ForceFields 
Design 

DFT 
Electrical 

Magnetic 

Properties 

ferro-m 

para-m 

Design of 2D TAM-based Materials 

φ 

INs OUTs 

 

DFT PBE0 functional 

GAUSSIAN 09 

6-311++g(d,p) 

 

Spin Density φ =20º φ =90º 

What does mainly control spin localization  
in TAMs? 


