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            Abstract
The origin of lithium (Li) and its production process have long been uncertain. Li could be produced by Big Bang nucleosynthesis, interactions of energetic cosmic rays with interstellar matter, evolved low-mass stars, novae, and supernova explosions. Chemical evolution models and observed stellar Li abundances suggest that at least half the Li may have been produced in red giants, asymptotic giant branch (AGB) stars, and novae1,2,3. No direct evidence, however, for the supply of Li from evolved stellar objects to the Galactic medium has hitherto been found. Here we report the detection of highly blue-shifted resonance lines of the singly ionized radioactive isotope of beryllium, 7Be, in the near-ultraviolet spectra of the classical nova V339Â Del (Nova Delphini 2013) 38 to 48Â days after the explosion. 7Be decays to form 7Li within a short time (half-life of 53.22Â days4). The 7Be was created during the nova explosion via the alpha-capture reaction 3He(Î±,Î³)7Be (ref. 5). This result supports the theoretical prediction that a significant amount of 7Li is produced in classical nova explosions.
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                    Figure 1: Blue-shifted absorption line systems in the spectrum of V339 Del obtained at day +47.[image: ]


Figure 2: Time variations of the blue-shifted absorption line systems from day +38 to day +52.[image: ]
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Extended data figures and tables

Extended Data Figure 1 Optical light curves of V339Â Del.
V (green) and R (red) magnitudes are taken from the AAVSO database. The epochs of our HDS observations are indicated by arrows.


Extended Data Figure 2 Optical spectrum of V339 Del obtained at +38 d.
a, The radial velocity plots of three FeÂ ii emission lines belonging to the same multiplet number30 (42). In addition to the similarity of their broad emission profiles, all lines have common blue-shifted absorption line features around vradÂ â‰ˆÂ âˆ’1,000Â kmÂ sâˆ’1. b, An enlarged view of the absorption line features in a. Dips of individual absorption line are indicated with dashed lines. c, The absorption line systems in HÂ i Balmer lines drawn on the same velocity scale as in b.


Extended Data Figure 3 Near-ultraviolet spectrum of V339Â Del obtained at day +38.
a, The overall view of the spectrum from 308Â nm to 350Â nm. Identified FeÂ ii emission lines are indicated with red ticks at the bottom. The identified absorption line systems originating from iron-group ions are indicated by coloured ticks at the top: FeÂ ii (red), TiÂ ii (blue), CrÂ ii (green), MnÂ ii, NiÂ ii, and VÂ ii (black). b, A sample of the absorption line identification. The results of our identification are displayed along the spectrum. c, As for Extended Data Fig. 2b, but for two lines (TiÂ ii and CrÂ ii), highlighted in b, which are plotted on the velocity scale.


Extended Data Figure 4 Spectra in the vicinity of the BeÂ ii doublet from day +38 to day +52.
aâ€“c, The horizontal scale is displayed with the heliocentric (bottom) and the Doppler-corrected wavelengths (top). The Doppler corrections are applied using vdays = v+38, v+47, and v+48 for panels a, b, and c, respectively. The local continuums, fitted with high-order (10â€“20) spline functions, are overplotted with green lines. The positions of the strongest (vrad = vdays) and the second-strongest components of the absorption line system are indicated by coloured long and short lines connected by horizontal bars. d, Since no apparent absorption lines are found in day +52, a Doppler correction using v+48 is applied to the spectrum.


Extended Data Table 1 Journal of HDS observations of V339Â DelFull size table
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Although lithium is believed to have made an early appearance in the Universe â€” some may have been produced by the Big Bang â€” other more recent sources are also suspected including novae and supernova explosions. This paper reports the detection of highly blue-shifted resonance lines of beryllium-7, the singly ionized radioactive isotope of beryllium that decays with a half-life of 53 days to form lithium-7, observed in the post-outburst ultraviolet spectra of the classical nova V339 Del (Nova Delphini 2013). This result supports the theoretical prediction that a significant amount of 7Li is produced in classical nova explosions.
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