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Abstract.  Compared with the electron based spintronic devices, the magnon based spintronic 
devices have many attractive features, including minimization of Joule heating, much longer magnon 
coherence length and additional phase degree of freedom. It has been expected that a device, used a 
core structure of Magnetic insulator [MI1]/Space [S]/Magnetic insulator [MI2], can also operate by 
method of magnon current similar to a classical spin valve (SV) and a magnetic tunnel junction (MTJ). 
Here, we first demonstrated a magnon valve (MI1/S/MI2, YIG/Au/YIG) which consists of two 
magnetic insulators (MI=YIG) and a nonmagnetic spacer (S=Au). Instead of regulating transport of 
spin- polarized electrons, the magnon valve regulates flow of magnons. We used the temperature 
gradient to excite the magnon current in YIG, and inverse spin Hall effect (ISHE) to detect the 
magnon current across the magnon valve by the electrical method. Our results show that the magnon 
current transmission between two magnetic insulating layers (YIG) mediated by a nonmagnetic metal 
(Au) has high efficiency, and the transmission of the magnon current in a magnon valve becomes high 
(low) as magnetizations of the two magnetic insulators are parallelly (anti-parallelly) configured. We 
interpret the Magnon Valve Effect (MVE) by the angular momentum conversion and propagation 
between magnons in two YIG layers and conduction electrons in the Au layer. The temperature 
dependence of Magnon Valve Ratio (MVR=11% at room temperature) shows approximately a power 
law, supporting the above magnon-electron spin conversion mechanism. This work conceptually 
proves the possibility of using magnon valve structures to manipulate the magnon current in magnetic 
insulators, which has potential applications in magnon based devices. [1-4] 

Then, we designed and manufactured an all-insulating magnon junction with sandwich structure 
MI1/S/MI2 (S=AFI, Anti-Ferromagnetic Insulator, such as YIG/NiO/YIG), in order to achieve pure 
magnon transport. The devices were made on magnetron sputtering system which is a technique used 
for industrial large-scale production. Necessarily, the transport and manipulating properties of magnon 
were investigated. When the temperature gradient was applied, the magnon current would flow from 
one MI to the other MI through the AFI. So, the magnon current in any MI are easily influence by the 
other MI layer. Then setting a heavy metal Pt on the top MI layer for detecting magnon, one could find 
an effect that the signal of ISHE is related to the magnetization structure of both MI layers, similar to 
the TMR effect in an MTJ. Furthermore, the magnon valve ratio (MVR) in such magnon junctions can 
be increase to 100%. Hence, the electric-insulating magnon junctions can be used for developing 
magnon-based circuits, including non-Boolean logic, memory, diode, transistors, magnon waveguide 
and switches with sizable on-off ratios in near future. [5] 
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