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            Abstract
White-dwarf stars represent the final products of the evolution of some 95% of all stars1. If stars were to keep their angular momentum throughout their evolution, their white-dwarf descendants, owing to their compact nature, should all rotate relatively rapidly, with typical periods of the order of a few seconds. Observations of their photospheres show, in contrast, that they rotate much more slowly, with periods ranging from hours to tens of years2,3,4,5. It is not known, however, whether a white dwarf could â€˜hideâ€™ some of its original angular momentum below the superficial layers, perhaps spinning much more rapidly inside than at its surface. Here we report a determination of the internal rotation profile of a white dwarf using a method based on asteroseismology. We show that the pulsating white dwarf PGâ€‰1159-035 rotates as a solid body (encompassing more than 97.5% of its mass) with the relatively long period of 33.61â€‰Â±â€‰0.59â€‰h. This implies that it has lost essentially all of its angular momentum, thus favouring theories which suggest important angular momentum transfer and loss in evolutionary phases before the white-dwarf stage6,7.
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                    Figure 1: 
                        Result of the optimization procedure under the hypothesis that PGâ€‰1159-035 rotates as a rigid body.
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Figure 2: 
                        Observed and calculated rotational splittings in PGâ€‰1159-035.
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Figure 3: 
                        Internal rotation profile of PGâ€‰1159-035.
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        Editorial Summary
Stars lose their momentum
Most stars end their stellar lives as white dwarfs. If all stars were to keep their angular momentum throughout their evolution, the compact nature of white dwarfs should make them rotate extremely rapidly, with periods of just seconds. However, observations of white dwarfs show that the surface layers rotate more slowly than that, with typical periods between hours and tens of years. Previously it has not been possible to establish whether they are spinning more quickly beneath the superficial layers of the photosphere. Now an asteroseismology approach reveals that the pulsating white dwarf PG 1159â€“035 is rotating as a solid body, with a relatively long period of about 33 to 34 hours. This implies that it has lost essentially all of its angular momentum, probably before the white dwarf stage.
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