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            Abstract
Quiescent galaxies with little or no ongoing star formation dominate the population of galaxies with masses above 2 × 1010 times that of the Sun; the number of quiescent galaxies has increased by a factor of about 25 over the past ten billion years (refs 1, 2, 3, 4). Once star formation has been shut down, perhaps during the quasar phase of rapid accretion onto a supermassive black hole5,6,7, an unknown mechanism must remove or heat the gas that is subsequently accreted from either stellar mass loss8 or mergers and that would otherwise cool to form stars9,10. Energy output from a black hole accreting at a low rate has been proposed11,12,13, but observational evidence for this in the form of expanding hot gas shells is indirect and limited to radio galaxies at the centres of clusters14,15, which are too rare to explain the vast majority of the quiescent population16. Here we report bisymmetric emission features co-aligned with strong ionized-gas velocity gradients from which we infer the presence of centrally driven winds in typical quiescent galaxies that host low-luminosity active nuclei. These galaxies are surprisingly common, accounting for as much as ten per cent of the quiescent population with masses around 2 × 1010 times that of the Sun. In a prototypical example, we calculate that the energy input from the galaxy’s low-level active supermassive black hole is capable of driving the observed wind, which contains sufficient mechanical energy to heat ambient, cooler gas (also detected) and thereby suppress star formation.
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                    Figure 1: Akira is the prototypical red geyser.[image: ]


Figure 2: Wind model.[image: ]


Figure 3: Diagnostic line-ratio maps of Akira.[image: ]
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Extended data figures and tables

Extended Data Figure 1 A(V) map.
The estimated A(V) map (with A(V) colour coded, see key), with contours of Na D EW >3.5 Å from Fig. 1d. The spatial overlap between regions of high extinction and the Na D EW absorption confirms that there is cool material in the foreground of Akira. Here and below, axes show offset in arcsec from map centre, marked with a cross.


Extended Data Figure 2 Na D line-of-sight measurement.
a–c, The spectrum around the Na D doublet at λ = 5,890, 5,896 Å and best-fit stellar continuum. The two vertical lines mark the locations of the Na D doublet. d–f, The residual of the spectrum and stellar continuum. Considering only the wavelength range enclosed by the green region, we calculate the residual-weighted central wavelengths of these Na D doublets, which is marked by the dashed grey vertical line and blue vertical lines. The dashed grey vertical represents the reference Na D centroid while the blue vertical lines represent the observed Na D centroid from the two spaxels of Akira. See Methods for details. The horizontal dashed line is a reference point and the Δv in e and f represents the residual-weighted velocities. Data in a from ref. 43 with permission.


Extended Data Figure 3 Merger simulation.
a–d, Evolution of the stars from t = 0 Gyr to t = 0.56 Gyr; each panel is 90 × 90 kpc. e, Composite image of stars and gas at t = 0.56 Gyr; this panel is also 90 × 90 kpc. f, The SDSS r image of Akira and Tetsuo.


Extended Data Figure 4 Vrms maps.
a, Observed Vrms map (key at top shows colour coded Vrms). b, Predicted Vrms map, assuming i = 46°. c, Predicted Vrms map, assuming i = 90°.
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