
Fig. 1. STS after H exposure to graphene with Vbg = 

0V and -30V in linear scale. Inset: The same spectra 

in log scale. The vertical bars indicate the positions of 

the band onsets. 
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Adsorption of H on graphene has been investigated due to its interest in modification of the 

electronic properties of graphene and application to H storage. The main issue to realize 

applications is to control H adsorption/desorption on graphene. It has been theoretically 

predicted that the chemical reactivity of graphene to H can be tuned by charge doping [1]. We 

investigated the influence of charge doping by a gate voltage on the adsorption property of H 

on graphene, using electric transport measurements and scanning tunneling 

microscopy/spectroscopy (STM/STS). 

Graphene flakes were transferred from exfoliated graphite to a SiO2/Si substrate by scotch 

tape method, and Au/Ti electrodes were fabricated by electron beam lithography. Atomic H 

was exposed to graphene with a gate voltage (Vbg) applied in an ultra-high vacuum chamber. 

From measurements of graphene resistance while sweeping the back gate voltage, the position 

of the Dirac or charge neutrality point (CNP) was measured. The surface morphology and 

electronic states of graphene were investigated by STM/STS.  

After H exposure (5sec, 5 x 10
-9

 mbar), the CNP shifted to the negative side of gate voltage. 

This corresponds to electron doping from adsorbed H to graphene, and is consistent with a 

previous report [2]. The shift of the CNP was larger for graphene with hole doping (Vbg = 

-30V) than for graphene without (Vbg = 0V) or with electron doping (Vbg = +30V). Figure 1 

shows STS spectra after H exposure to graphene with different back gate voltages. A band gap 

of 0.14 eV was observed after H exposure to graphene with hole doping, while no gap was 

induced in cases of no doping or electron doping. It has been reported that a band gap opens 

by H adsorption [3]. 

Both the electric transport measurement and 

STS indicate that more H adsorbs on 

graphene with hole doping compared to 

graphene without doping or electron doping. 

This trend is consistent with the theoretical 

report [1]. This result demonstrates the 

possibility to control H adsorption 

/desorption on graphene via charge doping. 
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