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TiWle: UnderVWanding Whe non eqXilibriXm phaVe WranViWion in VWrongl\ correlaWed rXWhenaWeV: heaWing
and PelWier effecWV

AbVWUacW: CXrrenW-driYen inVXlaWor-meWal WranViWionV are in man\ caVeV driYen b\ JoXle heaWing
proporWional Wo Whe VqXare of Whe applied cXrrenW. RecenW e[perimenWV in Ca2RXO4 reYeal WhaW Whe non
eqXilibriXm WranViWion can be indXced b\ a Vmall cXrrenW and WhaW Whe meWal-inVXlaWor phaVe boXndar\
dependV on Whe direcWion of Whe applied cXrrenW, VXggeVWing an imporWanW non-heaWing effecW. We
inYeVWigaWe Whe effecWV of an elecWric cXrrenW in a V\VWem conWaining inWerfaceV beWZeen meWallic and
inVXlaWing phaVeV XVing a general model. We deriYe a heaW balance eqXaWion from Whe OnVager
WranVporW Wheor\ and in addiWion Wo Whe XVXal JoXle heaWing effecW, Ze find a heaWing Werm proporWional
Wo Whe prodXcW of Whe cXrrenW acroVV Whe inWerface and Whe diVconWinXiW\ in Whe Seebeck coefficienW, Vo
WhaW heaW can eiWher be generaWed or remoYed aW an inWerface, depending on Whe direcWion of Whe
cXrrenW relaWiYe Wo Whe change in maWerial properWieV. For parameWerV appropriaWe Wo Ca2RXO4, WhiV
heaWing can be comparable Wo or larger Whan JoXle heaWing. A Vimplified model of Whe releYanW
e[perimenWal geomeWr\ iV VhoZn Wo proYide reVXlWV conViVWenW ZiWh Whe e[perimenWV
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