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The 2011 Tohoku-Oki earthquake was an anomalously large elastic rebound of the upper-plate wedge against basal drag by the
Pacific plate. The wedge consists of two parts, the seismically active inner (landward) segment and the inactive outer (oceanward) segument. A
unique feature of this earthquake is the unexpectedly large rebound of the usually inactive outer segment. Here, we develop an elastic rebound
model of the outer segment to describe how within-segment stresses change as the rebound proceeds. The model predicts such a rebound
process that, upon reduction of the basal friction, the average stress-difference decreases (in horizontal compression), reaches a minimum (to
which the stress state be referred) and then increases (in horizontal tension). The observed low seismic activity implies the outer wedge usually
on a verge of the minimum stress-difference state. Further reduction of the basal friction would generate a tsunami earthquake and brings the
outer segment in a horizontally tensional state. This and the normal fault-dominated seismic images suggest that the outer segment is marginally
in a horizontally tensional state on a repeating time scale of tsunami earthquakes. The outer segment is usually decoupled from the inner segment
at their strongly locked boundary. The 2011 event started with the rupture of this boundary by which the outer segment was further loaded to
bring it in a horizontally compressional state. This transient loading resulted in a large drop of basal stress and a drastic change of stress state
within the outer segment, which were transmitted to the inner segment through the already broken boundary.
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After the 2011 Mw 9.1 Tohoku earthquake, numerous intraplate earthquakes occurred beneath the outer slope of the Japan Trench.
Based on ocean bottom seismograph observations, these earthquakes occurred in the oceanic crust and uppermost mantle of the Pacific plate at
depths shallower than about 40 km and had normal-faulting focal mechanisms at all depths. Before the 2011 earthquake, normal-faulting
earthquakes beneath the outer trench slope occurred only at depths shallower than 20 km, whereas those at depths of around 40 km had
reverse-faulting mechanisms. These observations suggest that the stress regime in the Pacific plate was changed by the 2011 earthquake. The
tensional stresses that now extend to depths of about 40 km may play an important role not only in the occurrence of large normal-faulting
earthquakes but also in hydration of the uppermost mantle of the incoming Pacific plate prior to the subduction.
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