Abstract Submitted
for the MAR12 Meeting of
The American Physical Society

Intrinsic domain wall flexing from current-induced spin
torque ELIZABETH GOLOVATSKI, Dept. of Physics, Luther College,
MICHAEL FLATTE, OSTC and Dept. of Physics and Astronomy, Uni-
versity of lowa — Spin torque generated by coherent carrier transport in
domain walls [1] is a major component in the development of spintronic
devices [2]. We model spin torque in Néel walls [3] using a piecewise
linear transfer-matrix method [4] to calculate spin torque on interior
wall segments. For a 7w wall with a total positive torque (current left-to-
right), we find the largest positive and negative spin torques left of the
central region, 4-5 orders of magnitude larger than the center. The wall’s
rightward push comes from the back of the wall; all other significant re-
gions pull to the left. Adding a second wall (both walls with positive
total torque) changes the first wall little, but produces spin torques in
the second wall with large canceling torques on the left, and the push
rightward from a smaller torque on the right. The gradient of torque
across the wall generates an intrinsic domain wall flexing (distinct from
extrinsic wall flexing from pinning centers [5]). Work supported by an
ARO MURI

[1] M. Yamanouchi et al., Nature 428, 539 (2004).
[2] S. Parkin et al., Science 320, 190 (2008)
[3] G. Vignale and M. Flatté, Phys. Rev. Lett. 89, 098302 (2002)
[4] E. Golovatski and M. Flatté, Phys. Rev. B, 84, 115210 (2011)
[5] A. Balk et al., Phys. Rev. Lett. 107, 077205 (2011).
Elizabeth Golovatski
Dept. of Physics, Luther College

Date submitted: 12 Dec 2011 Electronic form version 1.4



