
Model
• This study used a morphologically accurate layer 5B corticospinal neuron from a mouse study 

with conductance : IA; Ih; IKD; IK,ICa; IL high threshold; INa,t; IN; Ca pump; Kir channel.
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Introduction

• Temporal interference (TI) stimulation works by applying two slightly 
different high-frequency alternating currents to the brain.

• Intersecting currents create a low-frequency amplitude modulation 
envelope that can stimulate neurons in deep brain regions without affecting 
the overlying cortex[1][2].

a. Diagram of TI set up on Brain b. Signal breakdown of TI beat (10 Hz) and 
carrier (2005 Hz) frequency creating the envelope signal 

Methods and Model

• In this study, we used the NEURON software within a Python Integrated 
Development Environment to simulate three-dimensional model neurons 
sourced from NeuroMorpho and ModelDB repertory. 

• Using a simple current clamping simulation (bottom left), the model and its 
conductance's were validated to behave naturally. 

• Axon in red, Soma in green , Dendritic and apical tree in blue.

TI Results

• Top: TI signal applied to model. Bottom (left): Membrane potential of the 
model when TI is applied at soma. Bottom (right): When applied at top of 
apical tree.

• With a 1 kHz carrier and a 10 Hz beat frequency for a zero-mean input, the 
model generates action potentials, supporting nonlinear integration of the 
TI field. 

• This work suggests that neurons can be activated by focalized TI 
stimulation, and future modeling work will explore periodic entrainment of 
the neuronal activation to the TI beat frequency
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