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ARTICLE

Three-dimensional head-direction
coding in the bat brain

Arseny Finkelstein'*, Dori Derdikman'**, Alon Rubin', Jakob N. Foerster't, Lion Las’ & Nachum Ulanovsky

Navigation requires a sense of direction (‘compasy’), which in mammals s thought 1o be provided by head-dircetion
cells, I's | i However, it i

hy i well-adapted

103D spatial behaviours, and found head-direction cells pitch or roll, or of

3D angles fying bats. Head Goren hirscth prcalgradient
Inj !

by 180° tha 3D is azimuth x Consistent with our

toroidal model, pitch-cell tuning was unimodal, circular, and continuous within the available 360" of pitch. Taken

together, these results demonstrate 8 3D head-direction mechantism in mammals, which could support navigation in

3D space.
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