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Abstract:
To investigate the heterostrain-induced electronic 
properties in 2D materials, we fabricated stressor 

materials using lithographic patterning. Direct writing 
lithography tools were used to pattern the resist with 

using e-beam evaporation. Subsequently, metal contacts 
were integrated for device characterization, revealing 
the effects of strain on the structural and electrical 
transport properties of MoS2.

Summary of Research:
Recent experimental advances in process-induced 
strain-engineering technique have enabled controlled 
strain application in 2D materials through lithographic 

platform to engineer material properties. Here, utilizing 
the process- induced strain-engineering approach [2], 

biasing devices to characterize their resulting strain-
induced electrical properties of MoS2.
The biasing devices were fabricated on conventional 

schematic of the device design and a plan-view optical 
image of the device used for electrical transport 
measurements. First, the interdigitated electrode design 

SiO2 substrate using photolithography with the MLA 

deposited using e-beam evaporation, followed by a lift- 

were transferred onto the pre-patterned electrodes using 
a conventional polymer-assisted dry transfer technique. 

the stressor patterning process without requiring any 
additional alignment steps, ensuring accurate overlay 

To investigate the structural effects of heterostrain 
at high resolution, we also fabricated samples on 
transmission electron microscopy (TEM) grids with 
freestanding membranes. Figure 2 shows optical images 
of the TEM grid overview and the fabrication process. 
Poly(methyl methacrylate) was used as the resist, and 
the patterning was conducted using e-beam lithography 
with the Nabity Nanometer Pattern Generator System on 
the Zeiss Supra scanning electron microscope. Manual 
alignment was employed to center the stripe patterns 

on the TEM grids, enabling subsequent structural 
characterization.
Next step, we investigated the local structural changes 
induced by heterostrain in MoS2 using scanning 
transmission electron microscopy (STEM). Figure 3 

on the TEM grid. The white dotted line marks the 

in Fig. 3b and 3c, dislocations appear as bright lines in 

the diffraction contrast. The observed diamond- shaped 
dislocation network in MoS2 likely originates from 
heterostrain-induced lateral displacement between 

primarily applied to the topmost few layers of MoS2, 
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network that relieves the resulting lattice mismatch 

system.

Conclusions and Future Steps:
DLS is a facile tool to characterize the emulsion condition 
of colloidal system. For emulsions with nanoparticles 
and multiple ingredients, it’s a challenge to make 
ideally uniform nano-encapsulation environments. 
Concentration and temperature play critical roles and 
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