
of their previous productivity. In these analy-
ses, the authors found evidence that becoming 
an editor changes the behaviour of many aca-
demics. An alternative explanation for these 
results, however, might be that individuals  
with aspirations of self-publication self-select 
into editorial positions. Liu and colleagues’ 
analyses cannot determine the root cause of 
self-publication.

The authors find no gender difference in 
the overall tendency of editors to self-publish 
at the highest rates. However, they do find 
that, in the five years after becoming editors, 
men’s self-publication rate and number of 
self-publications both increase significantly 
more than do women’s. 

The dynamics of editor self-publication, as 
well as the over-representation of men among 
editors, might have important consequences 
for which science gets published. There are 
known differences in the choices that men and 
women make about research topics and the 
types of methodology they use6. The gender 
difference in number of  self-publications  by 
top self-publishing authors implies that topics 
studied by men and women are added to the 
scholarly literature to different extents. Future 
research could explore the effects of differen-
tial editorial selection and self-publication on 
the scientific literature.

Liu and colleagues’ findings are also nota-
ble for their implications for researchers’ 
careers, although the paper does not measure 
these directly. In print journals, in particular, 
opportunities to publish are strictly lim-
ited — if an editor publishes their article in 
the journal, this eliminates an opportunity 
for another colleague. And because edi-
tors are often compensated for their effort 
(see go.nature.com/3dahh7s), the imbalance 
further widens the gender disparity in academic 
pay7 and disproportionately provides leader-
ship opportunities for men.

The current study implies that there is a need 
to create guidelines for journals in selecting 
editors. Besides obvious steps such as recruit-
ing more women, there are other, more-exper-
imental, possibilities. For example, lottery 
randomization8 could de-emphasize produc-
tivity, connection and citation, making space 
for more women in the editorial ranks. If an 
editorial applicant meets a certain set of pre-es-
tablished criteria, a lottery could then select the 
editor from among the candidates. Whatever 
the mechanism, diversifying appointed edito-
rial positions requires an active commitment 
on the part of publishers.

Liu et  al. did not investigate whether 
self-published papers were managed by the 
author–editor or by a different editor, which 
is a limitation of the study. However, this 
also mirrors real life — editorial processes for 
handling papers are rarely apparent. Estab-
lishing transparent guidelines for editor 
self-publication could increase both trust in 

self-published articles and equity among  jour-
nal authors. The Committee on Publication 
Ethics recommends “informing readers about 
steps taken to ensure that submissions from 
members of the journal’s staff or editor ial board 
receive an objective and unbiased evaluation” 
(see go.nature.com/3gjttfn).  Journals should 
continue to implement these steps, stating 
clearly that editors who are authors of a given 

paper will not be involved in decisions related 
to its publication, and describing how the 
review process will be adapted accordingly 
(see go.nature.com/3faspef). 

Future studies should look at the variation in 
journals’ policies and their influence on editors’ 
self-publishing patterns. By implementing 
procedures for the selection of editors and 
publication of papers that have less potential 
for bias, academia can move closer to increasing 
gender parity and scientific transparency.
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Digital information is usually encoded by 
controlling the flow of charge carriers, such 
as electrons, through materials. But a special 
type of electronics, called spintronics, uses 
electrons’ spin — their intrinsic angular 
momentum — as well as their charge. In spin-
tronics, a charge current is used to generate 
a spin current through a process known as 
charge-to-spin conversion, which usually 
involves an interaction that arises from an 
electron’s spin and its orbital motion1,2. This 
‘spin–orbit interaction’ deflects an injected 
electron depending on the orientation of its 
spin, resulting in a spin-dependent voltage that 

is perpendicular to the flow of injected charges. 
On page 479, Nakajima et al.3 report that, in a 
material known as a chiral superconductor, this 
voltage is 1,000 times larger than expected, 
owing to the material’s intrinsic spin-selectivity 
mechanism, which enhances the effect of the 
spin–orbit interaction.

The coexistence of different properties in 
the same material often leads to the discovery 
of extraordinary physical effects. Chiral super-
conductors have a chiral crystal structure (one 
that cannot be superimposed on its mirror 
image) and zero electrical resistance at very 
low temperatures. Nakajima et al. injected an 
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Broken mirror symmetry 
boosts current conversion
Angelo Di Bernardo

The intrinsic structure of a material called a chiral 
superconductor enhances the separation of charge carriers, 
transforming an electric current in a way that could change 
the future of memory storage at low temperatures. See p.479
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Figure 1 | Percentage of academic editors who 
self-publish at given rates. Liu et al.1 find that 24% 
of editors of Elsevier journals self-publish 10% of 
their papers in the journals they edit; 12% of editors 
self-publish 20% of their papers; and 3% self-publish 
one out of every two papers. (Figure adapted from 
Fig. 3a of ref. 1.)
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electric current into a chiral superconductor 
and found that charge carriers with spin point-
ing in one direction accumulated at one edge 
of the material, whereas those with spin in the 
other direction accumulated at the opposite 
edge (Fig. 1). The separation process was very 
efficient and persisted over large distances of 
a few hundred micrometres.

Although chirality is typically associated with 
organic molecules that are essential for life, such 
as the double-helical DNA molecule, experi-
ments with inorganic molecules and materials 
have also revealed striking effects of chirality. 
For example, experiments reported in the past 
few years have shown that chiral molecules and 
chiral materials can filter electrons in this way, 
by means of spin selectivity4. When an electric 
current is injected into these mater ials, spins 
pointing in one direction (either ‘spin up’ or 
‘spin down’) can pass through, but those point-
ing in the other direction cannot — the choice 
being dependent on the material’s chirality. This 
property is called chiral-induced spin selectiv-
ity4, and it results in a ‘spin-polarized’ current 
comprising electrons with spins that are mostly 
aligned parallel to one another.

The mechanism behind this spin selectivity 
in chiral materials has so far remained unclear. 
But now, Nakajima et al. have offered evidence 
for two direct implications of the effect, which 
could help us to understand it. The first is that 
the highly efficient spin filtering  leads to the 
accumulation of many more charge carriers 
than is obtainable with the intrinsic spin–orbit 
interaction. The second is that charge carriers 
with a particular spin polarization separate 
at the edges of a chiral superconductor in a 
way that is independent of the direction of the 
electric current injected. 

When the authors injected an alternating cur-
rent (one that periodically changes direction), 
they found that the sign of the voltage remained 
the same: spin-up charge carriers always went 
to one edge and spin-down carriers always 
accumulated at the opposite edge. The sign 
of the voltage reversed only when the current 
was injected through a part of the material in 
which the chirality had a different handedness. 
This demonstrates that the spin polarization is 
unequivocally determined by chirality rather 
than by the direction of the electric current.

Although the efficiency and extent of the 
spin filtering of Nakajima and colleagues’ chiral 
superconductor is promising for applications, 
the voltage induced by spin accumulation was 
observed only at temperatures close to the 
superconducting transition of the material, 
around –265 °C. This presents a key limitation, 
and means that the authors’ findings can be 
applied only to the development of spintronic 
devices operating close to the transition 
temperature, rather than at room tempera-
ture. However, as the field of superconduct-
ing spintronics5 develops, one might hope that 
future research enabling materials to achieve 

zero resistance at temperatures approaching 
room temperature could make the reported 
spin-filtering effect widely applicable.

There are several questions — both tech-
nological and fundamental in nature — that 
must still be addressed before Nakajima and 
co-workers’ discovery can boost new super-
conducting spintronic applications. First, it is 
not clear what types of charge carrier accumu-
late at the edges of the chiral superconductor. 
For example, they could be quasiparticles that 
appear when the energy of charge carriers is 
above that required for them to form pairs 
— the elemental charge units in a supercon-
ducting material. Alternatively, the accumu-
lated charge carriers could be special pairs of 
electrons, known as spin-triplet pairs, in which 
both electrons have the same spin alignment. 

Spectroscopy studies will be essential to 
unveiling the nature of the superconducting 
state and the nature of the spin-polarized 
charge carriers. If spin-triplet pairs are found to 
accumulate at the material’s edges, Nakajima 
and colleagues’ chiral superconductor could 
replace more-complicated hybrid-material 
systems currently used in superconducting 
spintronics to separate spin-triplet pairs on 
the basis of their spin orientation.

Another application of these chiral super-
conductors could be found by achieving 
reversible control over the handedness of 
chirality in different domains of a sample. 
Materials such as piezoelectrics, which con-
tract or expand under an applied voltage, can 
be used to apply mechanical strain to the chiral 
superconductor. This strain could, in turn, be 
used to exercise local control over chirality 
handedness, such that the sign of the voltage 
induced by a spin-polarized current flowing 
through a given chiral domain can be locally 

reversed. Similar effects could be obtained by 
synthesizing chiral superconductors made 
of molecules with magnetoelectric proper-
ties. Achieving such voltage-driven control 
over chirality would be useful for performing 
read/write operations in low-temperature 
memory-storage devices that are based on 
chiral superconductors.

Nakajima and colleagues’ work could also 
inspire the synthesis of new chiral crystals 
for applications that need not be limited to 
such low temperatures. The enhanced, long-
range spin-polarized current exhibited by the 
authors’ chiral superconductor could be use-
ful in devices in which such effects need to be 
detected far away from the point at which the 
current is injected, as well as in systems that 
operate out of equilibrium. The enhancement 
could also improve the efficiency of an effect 
called spin-transfer torque, in which angular 
momentum from a spin-polarized current is 
transferred to a thin magnetic material. This 
process is inefficient in conventional spintron-
ics, mainly because it requires large injection 
currents — a problem that the authors’ system 
could well solve, at least in devices operating 
at low temperatures.
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Figure 1 | Enhanced current conversion in a chiral superconducting material. a, Chiral superconductors 
are materials that have a chiral crystal structure (one that cannot be superimposed on its mirror image) and 
zero electrical resistance at very low temperatures. b, Nakajima et al.3 injected an alternating electric current 
into a chiral superconductor and found that the chirality of the material separated charge carriers on the 
basis of their spin (intrinsic angular momentum). Charge carriers with ‘spin up’ (blue) accumulated on one 
edge, whereas those with ‘spin down’ (red) went to the other edge. The accumulation resulted in a large spin-
dependent voltage (measured across electrodes on either side of the material) that always had the same sign 
and was independent of the direction of the injected current, which was constantly alternating. The material’s 
superconductivity made the separation process extremely efficient. (Adapted from Fig. 2 of ref. 3.)
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