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Confinement of antihydrogen for 1,000 seconds
DOI: 10.1038/nphys2025
Atoms made of a particle and an antiparticle are unstable, usually surviving
less than a microsecond. Antihydrogen, made entirely of antiparticles, is
believed to be stable, and it is this longevity that holds the promise of
precision studies of matter–antimatter symmetry.
We have recently demonstrated trapping of antihydrogen atoms by
releasing them after a confinement time of 172ms. A critical question for
future studies is: how long can anti-atoms be trapped? Here, we report the
observation of anti-atom confinement for 1,000 s, extending our earlier
results by nearly four orders of magnitude. Our calculations indicate that
most of the trapped anti-atoms reach the ground state.
Further, we report the first measurement of the energy distribution of
trapped antihydrogen, which, coupled with detailed comparisons with
simulations, provides a key tool for the systematic investigation of trapping
dynamics. These advances open up a range of experimental possibilities,
including precision studies of charge–parity–time reversal symmetry and
cooling to temperatures where gravitational effects could become apparent.

Upping the anti
DOI: 10.1038/nphys2025
The creation, trapping and storage of antihydrogen atoms for up to 1,000
seconds is reported online in Nature Physics this week. This achievement
not only represents the longest time period so far that antihydrogen has
been captured, but it also brings us closer to answering the question: ‘Do
matter and antimatter obey the same laws of physics?’
Antimatter particles are routinely produced in particle accelerators as
well as in space, but holding onto them, particularly the neutral ones, is the
main difficulty. This is because antimatter and matter will annihilate on
contact and conventional containers are made of matter. The ALPHA
collaboration at CERN demonstrated last year that they could instead use a
magnetic trap to capture antihydrogen particles, and managed to store them
for 172 milliseconds. The team now increase that period by more than
5,000-fold, meaning that the antihydrogen atoms have time to reach their
ground state, rather than only existing in the highly excited states created by
previous experiments, in which they are quickly annihilated. Such long
storage times allowed the first measurements of the characteristics of
trapped anti-atoms, which provide information about the formation dynamics
of antihydrogen atoms and their kinetic energy distribution.
Improved traps will potentially provide plenty of interaction time for
future experiments to probe the anti-atoms’ quantum nature with lasers or
microwaves, or to cool them down to study the gravitational effects on
antimatter.

What was the strategy?
Work with authors and press officers
Press briefing under embargo – telephone
CERN website updated as paper
published
Twitter feeds and responding to comments
Facebook group posting and responding
to comments

La nave 'Enterprise', dirigida por el capitan Kirk en la ya clásica serie
de ciencia ficción Star Trek, se impulsaba gracias a la energía
proporcionada por la antimateria presente en el Universo. Es sólo
ciencia ficción, porque en la realidad la antimateria es, cuanto menos,
difícil de encontrar.
Sin embargo, el experimento Alpha del acelerador de partículas del
CERN ha conseguido atrapar átomos de antimateria durante más de
1.000 segundos (16 minutos): el tiempo suficiente para empezar a
estudiar sus propiedades en detalle. El hallazgo ha sido publicado en la
revista 'Nature Physics'.

SCIENTISTS have successfully stored anti-matter for a record 16 minutes.
Boffins at the European nuclear research facility, CERN, created 300 atoms of
anti-hydrogen and stopped them from imploding for more than quarter of an hour.
This is 5,000 times longer than they had previously managed to bottle the elusive
substance.
The feat is so incredible because anti-matter is destroyed as soon as it comes
into contact with its nemesis, matter - which is anything known to man, even thin
air.
It is hoped the anti-matter might help physicists increase their understanding of
the nature and origins of the universe.

De novo cardiomyocytes from within the activated
adult heart after injury
DOI:10.1038/nature10188
A significant bottleneck in cardiovascular regenerative medicine is the
identification of a viable source of stem/progenitor cells that could
contribute new muscle after ischaemic heart disease and acute myocardial
infarction. A therapeutic ideal—relative to cell transplantation—would be
to stimulate a resident source, thus avoiding the caveats of limited graft
survival, restricted homing to the site of injury and host immune rejection.
Here we demonstrate in mice that the adult heart contains a resident stem
or progenitor cell population, which has the potential to contribute bona
fide terminally differentiated cardiomyocytes after myocardial infarction.
We reveal a novel genetic label of the activated adult progenitors via reexpression of a key embryonic epicardial gene, Wilm’s tumour 1 (Wt1),
through priming by thymosin β4, a peptide previously shown to restore
vascular potential to adult epicardium-derived progenitor cells with injury.
Cumulative evidence indicates an epicardial origin of the progenitor
population, and embryonic reprogramming results in the mobilization of
this population and concomitant differentiation to give rise to de
novo cardiomyocytes. Cell transplantation confirmed a progenitor source
and chromosome painting of labelled donor cells revealed
transdifferentiation to a myocyte fate in the absence of cell fusion. Derived
cardiomyocytes are shown here to structurally and functionally integrate
with resident muscle; as such, stimulation of this adult progenitor pool
represents a significant step towards resident-cell-based therapy in
human ischaemic heart disease.

Stem cells: Mending a broken heart (AOP) *PRESS
BRIEFING*
DOI: 10.1038/nature10188
A small peptide can boost the formation of new heart muscle cells
(cardiomyocytes) after a heart attack, according to research in mice
published this week in Nature. These findings indicate that resident
progenitor cells can be encouraged to differentiate into cardiomyocytes after
heart damage and may have important implications for cardiovascular
regenerative medicine.
One of the biggest hurdles for effective cell-based therapy in
cardiovascular regenerative medicine is the identification of an appropriate
source of resident cells that can give rise to functional cardiomyocytes.
Thymosin b4, previously shown to encourage regrowth of blood vessels and
improve heart function after injury in mice, can activate progenitor cells that
could differentiate into new cardiomyocytes, Paul Riley and colleagues
report. Evidence suggests that these progenitor cells might be derived from
the epicardium — the outer layer of heart tissue. However, the researchers
can not entirely rule out a contribution from a non-epicardial source.
The new cardiomyocytes structurally and functionally integrate with
resident muscle and could potentially replace damaged muscle following a
heart attack. Stimulation of a progenitor pool as shown by Riley and coworkers could prove valuable in the development of resident-cell-based
therapy in human ischaemic heart disease.
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