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4D Thermal Neuristor
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In article number 2306818, Erbin Qiu and co-workers demonstrate the first instance of

direct information flow and excitatory and int 'y interactions between cascaded neural

layers in hardware, exclusively implemented with thermally coupled neuristors, thus

eliminating the need for complicated CMOS circuits. The emergent functionalities closely —
resemble biological neurons, fostering progress in brain-inspired computing.

\f ! Qiu, E., Zhang, Y. H., Di Ventra, M., & Schuller, I. K. (2023). Reconfigurable cascaded
I \J thermal neuristors for neuromorphic computing. Advanced Materials, 2306818.
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:' Thermal Neuristor Array
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i' Long-range order?
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i' Memory-induced long-range order
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i' Memory-induced long-range order
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.' Memory-induced long-range order
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Bak, Per, Chao Tang, and Kurt Wiesenfeld. "Self-organized criticality: An

explanation of the 1/f noise." Physical review letters 59.4 (1987): 381.
Hesse, Janina, and Thilo Gross. "Self-organized criticality as a fundamental
property of neural systems." Frontiers in systems neuroscience 8 (2014): 166.
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* Spiking oscillators utilizing insulator-to-metal
transition in VO,

* Phase of memory-induced long-range order

* Application to reservoir computing
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