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Abstract:

conventional spin-source materials possess high 

spin-orbit torque through integration of a conventional 
spin-source material with the insulating multiferroic 

3
by a conventional spin-source material can excite out-of-

3. 

Our results establish multiferroic-based heterostructures 
as symmetry-engineered magnon spin sources, paving 
the way for low-power spintronic devices.  

Summary of Research:

carry the spin current, 
we experimentally demonstrate that the ferroelectric 

3 enables control 
3 3

Ni80Fe20
the device geometry and a micrograph of a completed 
spin-torque ferromagnetic resonance device used to 

3 layer is a high-symmetry spin-source material at 

3 layer 
3

into magnon-mediated spin current. The Ni80Fe20 layer 
serves as detector to probe the orientation of magnon 

3. To make electrical 
contact to the oxide and metal layers, we performed 
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Conclusions and Future Steps:
In summary, we have shown that control of the 

gate application. Our results may open pathways for 
advanced functionalities in future magnon-based 
spintronic devices. 
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expose micro-stripes for microwave measurements. We 

spin-torque ferromagnetic resonance measurements to 

the sample plane (Figure 2).  
We then fabricated an  device to control the out-

3 3
heterostructures, and then fabricated them into micro-

3 surface (photolithography via Heidelberg MLA 

2

3 channel (photolithography 

and measurement set-up in Figure 3).  
In this in-situ device, a current pulse Ipulse applied 

3

through the gate voltage VG, we successfully reversed 

and demonstrated a spin-based logic-in-memory 
functionality at room temperature without any external 


