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Abstract  

 

Covalently bonded hydrogen was 

predicted to significantly increase the SOC 

of graphene[1].  However experimental 

results on this were conflicting.  While a large 

nonlocal resistance observed in the H-bar 

method was interpreted by Balakrishnan et 

al. as resulting from the spin-Hall effect[2], 

Kaverzin et al. argued that this large 

nonlocal resistance is caused by a non spin 

related effect[3]. 

Here, we employ three different methods to 

examine the spin-orbit coupling (SOC) 

strength in weakly hydrogenated graphene. 

For hydrogenation we expose graphene to 

a hydrogen plasma and use Raman 

spectroscopy to characterize this method. 

We then investigate the SOC properties of 

hydrogenated graphene in the H-bar 

method, with weak localization 

measurements and by direct measurements 

of the inverse spin-Hall effect. Although a 

large nonlocal resistance can be observed 

in the H-bar structure, comparison with the 

results of the other methods indicate that 

this nonlocal resistance is caused by a non 

spin related origin. 
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Figure 1: Low magnetic field correction to the 

magnetoconductivity close to the charge 

neutrality point. The absence of a weak 

antilocalization peak gives a lower bound for 

the spin orbit scattering time. 

 
 

 
 

Figure 2: Hanle effect in hydrogenated 

graphene.  No difference between the 

zero magnetic field value and the saturation 

value of the nonlocal resistance can be 

observed. This indicates isotropic spin relaxation. 

 


