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CELL'S Guidelines for authors

The Summary consists of a single paragraph of fewer

than 150 words. It should clearly convey the conceptual
advance and significance of the work to a broad

readership. In particular, the abstract should contain a
brief background of the question, a description of the

results without extensive experimental detail, and a
summary of the significance of the findings. References

should not be cited in the Summary.

Ancient DNA studies have established that Neolithic European populations
were descended from Anatolian migrants who received a limited amount
of admixture from resident hunter-gatherers. Many open questions
remain, however, about the spatial and temporal dynamics of population
interactions and admixture during the Neolithic period. Here we
investigate the population dynamics of Neolithization across Europe using
a high-resolution genome-wide ancient DNA dataset with a total of 180
samples, of which 130 are newly reported here, from the Neolithic and
Chalcolithic periods of Hungary (6000–2900 BC, n = 100), Germany (5500–
3000 BC, n = 42) and Spain (5500–2200 BC, n = 38). We find that genetic
diversity was shaped predominantly by local processes, with varied
sources and proportions of hunter-gatherer ancestry among the three
regions and through time. Admixture between groups with different
ancestry profiles was pervasive and resulted in observable population
transformation across almost all cultural transitions. Our results shed new
light on the ways in which gene flow reshaped European populations
throughout the Neolithic period and demonstrate the potential of timeseries-based sampling and modelling approaches to elucidate multiple
dimensions of historical population interactions.
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were descended from Anatolian migrants who received a limited amount
of admixture from resident hunter-gatherers. Many open questions
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were descended from Anatolian migrants who received a limited amount
of admixture from resident hunter-gatherers. Many open questions
remain, however, about the spatial and temporal dynamics of population
interactions and admixture during the Neolithic period. Here we
investigate the population dynamics of Neolithization across Europe using
a high-resolution genome-wide ancient DNA dataset with a total of 180
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Chalcolithic periods of Hungary (6000–2900 BC, n = 100), Germany (5500–
3000 BC, n = 42) and Spain (5500–2200 BC, n = 38). We find that genetic
diversity was shaped predominantly by local processes, with varied
sources and proportions of hunter-gatherer ancestry among the three
regions and through time. Admixture between groups with different
ancestry profiles was pervasive and resulted in observable population
transformation across almost all cultural transitions. Our results shed new
light on the ways in which gene flow reshaped European populations
throughout the Neolithic period and demonstrate the potential of timeseries-based sampling and modelling approaches to elucidate multiple
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Ancient DNA studies have established that Neolithic European populations
were descended from Anatolian migrants who received a limited amount
of admixture from resident hunter-gatherers. Many open questions
remain, however, about the spatial and temporal dynamics of population
interactions and admixture during the Neolithic period. Here we
investigate the population dynamics of Neolithization across Europe using
a high-resolution genome-wide ancient DNA dataset with a total of 180
samples, of which 130 are newly reported here, from the Neolithic and
Chalcolithic periods of Hungary (6000–2900 BC, n = 100), Germany (5500–
3000 BC, n = 42) and Spain (5500–2200 BC, n = 38). We find that genetic
diversity was shaped predominantly by local processes, with varied
sources and proportions of hunter-gatherer ancestry among the three
regions and through time. Admixture between groups with different
ancestry profiles was pervasive and resulted in observable population
transformation across almost all cultural transitions. Our results shed new
light on the ways in which gene flow reshaped European populations
throughout the Neolithic period and demonstrate the potential of timeseries-based sampling and modelling approaches to elucidate multiple
dimensions of historical population interactions.
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Conclusion

Ancient DNA studies have established that Neolithic European populations
were descended from Anatolian migrants who received a limited amount
of admixture from resident hunter-gatherers. Many open questions
remain, however, about the spatial and temporal dynamics of population
interactions and admixture during the Neolithic period. Here we
investigate the population dynamics of Neolithization across Europe using
a high-resolution genome-wide ancient DNA dataset with a total of 180
samples, of which 130 are newly reported here, from the Neolithic and
Chalcolithic periods of Hungary (6000–2900 BC, n = 100), Germany (5500–
3000 BC, n = 42) and Spain (5500–2200 BC, n = 38). We find that genetic
diversity was shaped predominantly by local processes, with varied
sources and proportions of hunter-gatherer ancestry among the three
regions and through time. Admixture between groups with different
ancestry profiles was pervasive and resulted in observable population
transformation across almost all cultural transitions. Our results shed new
light on the ways in which gene flow reshaped European populations
throughout the Neolithic period and demonstrate the potential of timeseries-based sampling and modelling approaches to elucidate multiple
dimensions of historical population interactions.
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Exercise

A light bridge is a prominent structure commonly observed within a sunspot. Its presence
usually triggers a wealth of dynamics in a sunspot and has a lasting impact on sunspot
evolution. However, the fundamental structure of light bridges is still not well understood.
In this study, we used the high-resolution spectropolarimetry data obtained by the Solar
Optical Telescope on board the Hinode satellite to analyze the magnetic and thermal
structure of a light bridge at AR 12838. We also combined the high-cadence 1700 angstrom
channel data provided by the Atmospheric Imaging Assembly on board the Solar Dynamics
Observatory to study the dynamics on this bridge. We found a pair of blue and red Doppler
shift patches at two ends of this bridge; this pattern appears to be the convective motion
directed by the horizontal component of the magnetic field aligned with the spine of the
bridge. Paired upward and downward motions imply that the light bridge could have a twolegged or undulating magnetic field. Significant 4 minute oscillations in the emission
intensity of the 1700 angstrom bandpass were detected at two ends, which overlapped the
paired blue- and redshift patches. The oscillatory signals at the light bridge and the
penumbra were highly correlated with each other. Although they are separated in space at
the photosphere, the periodicity seems to have a common origin from underneath the
sunspot. Therefore, we infer that the light bridge and penumbra could share a common
magnetic source and become fragmented at the photosphere by magnetoconvection.
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the photosphere, the periodicity seems to have a common origin from underneath the
sunspot. Therefore, we infer that the light bridge and penumbra could share a common
magnetic source and become fragmented at the photosphere by magnetoconvection.
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A light bridge is a prominent structure commonly observed within a sunspot. Its presence
usually triggers a wealth of dynamics in a sunspot and has a lasting impact on sunspot
evolution. However, the fundamental structure of light bridges is still not well understood.
In this study, we used the high-resolution spectropolarimetry data obtained by the Solar
Optical Telescope on board the Hinode satellite to analyze the magnetic and thermal
structure of a light bridge at AR 12838. We also combined the high-cadence 1700 angstrom
channel data provided by the Atmospheric Imaging Assembly on board the Solar Dynamics
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A light bridge is a prominent structure commonly observed within a sunspot. Its presence
usually triggers a wealth of dynamics in a sunspot and has a lasting impact on sunspot
evolution. However, the fundamental structure of light bridges is still not well understood.
In this study, we used the high-resolution spectropolarimetry data obtained by the Solar
Optical Telescope on board the Hinode satellite to analyze the magnetic and thermal
structure of a light bridge at AR 12838. We also combined the high-cadence 1700 angstrom
channel data provided by the Atmospheric Imaging Assembly on board the Solar Dynamics
Observatory to study the dynamics on this bridge. We found a pair of blue and red Doppler
shift patches at two ends of this bridge; this pattern appears to be the convective motion
directed by the horizontal component of the magnetic field aligned with the spine of the
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intensity of the 1700 angstrom bandpass were detected at two ends, which overlapped the
paired blue- and redshift patches. The oscillatory signals at the light bridge and the
penumbra were highly correlated with each other. Although they are separated in space at
the photosphere, the periodicity seems to have a common origin from underneath the
sunspot. Therefore, we infer that the light bridge and penumbra could share a common
magnetic source and become fragmented at the photosphere by magnetoconvection.
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A light bridge is a prominent structure commonly observed within a sunspot. Its presence
usually triggers a wealth of dynamics in a sunspot and has a lasting impact on sunspot
evolution. However, the fundamental structure of light bridges is still not well understood.
In this study, we used the high-resolution spectropolarimetry data obtained by the Solar
Optical Telescope on board the Hinode satellite to analyze the magnetic and thermal
structure of a light bridge at AR 12838. We also combined the high-cadence 1700 angstrom
channel data provided by the Atmospheric Imaging Assembly on board the Solar Dynamics
Observatory to study the dynamics on this bridge. We found a pair of blue and red Doppler
shift patches at two ends of this bridge; this pattern appears to be the convective motion
directed by the horizontal component of the magnetic field aligned with the spine of the
bridge. Paired upward and downward motions imply that the light bridge could have a twolegged or undulating magnetic field. Significant 4 minute oscillations in the emission
intensity of the 1700 angstrom bandpass were detected at two ends, which overlapped the
paired blue- and redshift patches. The oscillatory signals at the light bridge and the
penumbra were highly correlated with each other. Although they are separated in space at
the photosphere, the periodicity seems to have a common origin from underneath the
sunspot. Therefore, we infer that the light bridge and penumbra could share a common
magnetic source and become fragmented at the photosphere by magnetoconvection.

Asymmetric domino electrophilic halocyclizations are highly useful in
the synthesis of structurally complex and pharmaceutically important
compounds. Although some studies aimed at catalytic and
enantioselective polyene cyclizations are documented, the chiral
products have been limited to fused rings. Here, we report an efficient
and highly enantio- and diastereoselective halocyclization and
spiroketalization of olefinic keto-acids. Instead of electron-deficient
thiourea, in this study electron-rich thiourea catalysts are crucial for
high enantioselectivity. The resulting spiro compounds are privileged
cores of many drugs and natural products. Our experimental and
computational studies revealed that the reaction proceeded via a
double dynamic–kinetic resolution mechanism. We anticipate that this
work will stimulate the synthesis of other multifunctional compounds
via electrophilic halocyclization.
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Asymmetric domino electrophilic halocyclizations are highly useful in
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products have been limited to fused rings. Here, we report an efficient
and highly enantio- and diastereoselective halocyclization and
spiroketalization of olefinic keto-acids. Instead of electron-deficient
thiourea, in this study electron-rich thiourea catalysts are crucial for
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Asymmetric domino electrophilic halocyclizations are highly useful in
the synthesis of structurally complex and pharmaceutically important
compounds. Although some studies aimed at catalytic and
enantioselective polyene cyclizations are documented, the chiral
products have been limited to fused rings. Here, we report an efficient
and highly enantio- and diastereoselective halocyclization and
spiroketalization of olefinic keto-acids. Instead of electron-deficient
thiourea, in this study electron-rich thiourea catalysts are crucial for
high enantioselectivity. The resulting spiro compounds are privileged
cores of many drugs and natural products. Our experimental and
computational studies revealed that the reaction proceeded via a
double dynamic–kinetic resolution mechanism. We anticipate that this
work will stimulate the synthesis of other multifunctional compounds
via electrophilic halocyclization.
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Conclusion

Asymmetric domino electrophilic halocyclizations are highly useful in
the synthesis of structurally complex and pharmaceutically important
compounds. Although some studies aimed at catalytic and
enantioselective polyene cyclizations are documented, the chiral
products have been limited to fused rings. Here, we report an efficient
and highly enantio- and diastereoselective halocyclization and
spiroketalization of olefinic keto-acids. Instead of electron-deficient
thiourea, in this study electron-rich thiourea catalysts are crucial for
high enantioselectivity. The resulting spiro compounds are privileged
cores of many drugs and natural products. Our experimental and
computational studies revealed that the reaction proceeded via a
double dynamic–kinetic resolution mechanism. We anticipate that this
work will stimulate the synthesis of other multifunctional compounds
via electrophilic halocyclization.

