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 What is the signature of the CDW/PLD with STM ? 
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The 1T-TiSe2 CDW viewed by STM  
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The topmost layer of 1T-TiSe2 is a Se layer.  

Vbias=-1 V Vbias=0.15 V 
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The simple observation of the CDW charge modulation does not allow to 
discriminate between the two possible PLDs at the surface…  

The 3D character of the 1T-TiSe2 CDW  
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 New samples were grown at 700°C with 5% additional Ti in the tube.  
 

Observation of a new defect 

Density of intercalated Ti ≈ 0.6% 
 
 Failure to obtain the desired high 
intercalated Ti density… 

Vbias=0.15 V, Is=0.2 nA, 40 × 17 nm2 



Observation of a new defect 

New defect, density ≈ 0.8% 



Observation of a new defect 

New defect, density ≈ 0.8% 

The new defect does not look like intercalated Ti. 
 

New defect Intercalated Ti 



Observation of a new defect 

New defect, density ≈ 0.8% 

The new defect does not look like intercalated Ti. 
 

But it is placed, such as intercalated Ti, in vertical 
alignment with a structural Ti. 

New defect Intercalated Ti 



Observation of a new defect 

New defect, density ≈ 0.8% 

The new defect does not look like intercalated Ti. 
 

But it is placed, such as intercalated Ti, in vertical 
alignment with a structural Ti. 
 

It exhibits a well recognizable asymmetry with 
respect to the CDW, the “bright edge”. New defect Intercalated Ti 
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The new defect as a probe of the surface PLD 

DFT simulation, Vbias=0.2 V 

It is therefore possible to probe the symmetry of the PLD using this new defect 

1 2 3 

Right-handed ! 
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Strength of method tested on a step edge 

Right-handed 

Left-handed 

This observation confirms that the CDW is 2 x 2 x 2 on this sample ! 

Vbias=0.15 V, Is=0.1 nA, 20 × 20 nm2 
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Probe the underlying PLD in the presence of doping-induced 
domains (Cu and Ti) .  
 
 



Outlook 

 
 
Probe the underlying PLD in the presence of doping-induced 
domains (Cu and Ti) .  
 
Consider the third dimension in the topic of chirality. 
 


