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the whole material has been worn away, 
which could be useful in cushioning 
applications8,9. Adding nonlinearity to 
the mix leads to many open questions. 
Issues in nonlinear topological mechanics4 
include understanding the effect of network 
conformational changes to topological 
softness asymmetry and the role of  
thermal fluctuations for molecular-scale 
network rearrangements10.

Another metamaterial property that can 
be designed using the bottom-up approach 
of Kim and colleagues is mechanical 
allostery (Fig. 1c). Complex networks with 
this property are the natural generalization 
of a pair of scissors: when the two ‘finger-
ring’ sites are pushed together, the response 
is isolated to the relative movement of two 
other sites (the scissor’s blades), while the 
rest of the material remains stationary.  
These networks have been previously 

designed by pruning materials until the 
desired property emerges11,12, but the 
bottom-up approach of Kim and colleagues 
promises a more comprehensive exploration 
of this design space.

The design of allosteric responses 
has direct applications in targeting 
regulatory proteins. For allosteric proteins, 
pharmaceutical drugs can function not 
by blocking an active site (for example, 
in an enzyme), but instead by triggering 
conformational changes by binding to 
another (allosteric) site. Insights from 
geometry and mechanics could provide  
an extra tool in computer-aided drug  
design used to guide expensive trial-and-
error experiments. ❐
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Anomalous asymmetry
A measurement based on quantum entanglement of the parameter describing the asymmetry of the Λ hyperon 
decay is inconsistent with the current world average. This shows that relying on previous measurements can  
be hazardous.

Ulrik egede

When we convert the frequency of 
a radio wave into a wavelength, 
we spare little thought for the 

measurement of the eclipses of Jupiter’s 
moons in 1676, which ultimately gave rise to 
the value we use for the speed of light. Relying 
on the results of previous measurements is 
standard practice in most particle physics 
analyses. A heavy particle, such as one 
containing a bottom quark, is usually 
identified through its decay to other particles, 
which, in turn, decay until (semi)stable 
protons, pions, kaons, muons or electrons are 
observed in the detector. To understand how 
often a decay happens, we need to know the 
probability of subsequent decays occurring. 
To work this out, an experimental particle 
physicist will most often grab their abridged 
version of the Particle Data Group’s Review 
of Particle Physics1, find the value they are 
looking for, reference it in their paper and 
then forget about it. Rarely are previous 
measurements looked at with a critical eye 
— and seldom are they actually repeated in a 
different experimental setting.

But now, writing in Nature Physics, 
Andrzej Kupsc and colleagues from the 

BESIII Collaboration have repeated an old 
measurement using a completely different 
technique2. Looking at the decay of the Λ 
hyperon—consisting of an up, down and 
strange quark—to a proton and a pion, the 
team studied the polarization of the proton, 
which is a measure of the fraction of parity-
conserving and parity-violating amplitudes 
in the Λ decay. If the decay was to conserve 
parity, the measured asymmetry parameter 
α would be zero. The current world average 
of the asymmetry parameter is 0.642 ± 
0.013 (ref. 1), but the BESIII Collaboration 
measured a value of α = 0.750 ± 0.009 ± 
0.004 — indicating that all results relying on 
this parameter may be off by around 17%.

The repeated measurement of the 
Λ asymmetry parameter from the 
BESIII Collaboration exploits quantum 
entanglement. Electron and positron 
beams were collided head-on with the 
energy of the beams tuned to produce 
the J/ψ meson, consisting of a charm and 
an anticharm quark, exactly at rest. With 
this production method, the quantum 
numbers of the J/ψ meson are known. The 
subsequent decay into a hyperon and an 

antihyperon could then be reconstructed 
via the decays Λ π→ −p  and Λ π→ +p . If 
we just look at the decays of the Λ hyperons 
and Λ  antihyperons independently, we 

Fig. 1 | interplay between measurements. 
Schematic illustration of the dependence of the 
asymmetry parameter for the Ω baryon decay, 
the Λb and the Λ polarizations on the measured 
asymmetry parameter α in Λ decays.
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cannot determine the magnitude of α. But 
by looking at the Λ and Λ  decays at the 
same time, we can measure the asymmetry 
parameter due to their entanglement. For a 
dataset of around 400,000 ψ ΛΛ∕ →J  decays, 
a full angular distribution was built up of 
the four (semi)stable final-state particles 
(pπ− and π+p ). From this distribution, the 
new result and the existing average of α are 
statistically incompatible.

But how is it possible to measure the 
same quantity and get radically different 
results? In the previous measurements3,4 
dating back to the 1960s and 1970s, the Λ 
hyperons were produced by hitting a liquid 
hydrogen target with a beam of kaons. 
The polarization of the proton from the Λ 
hyperon decay was not measured directly 
but was instead inferred from the scattering 
of the resulting polarized protons on a 
carbon target. As the tables used for the 
translation of the scattering on a carbon 
target to the proton polarization were never 
published, it seems impossible now to 
check if more recent measurements of this 
scattering process are compatible with what 
was used for these old measurements.

As the result disagrees strongly with 
the previous average, calculating a simple 
average of all results is not a sensible course 
of action. With less reliance on assumptions 
and a better documented method, it 
seems like the result from the BESIII 
Collaboration should be adapted instead. 
Any measurement of the polarization P 
of a Λ hyperon in a production process 
will in reality measure the product αP. So 
if the measurement of α has been biased, 
the result for the polarization will also be 
biased as is illustrated in Fig. 1. Examples 
of where this might lead to a modification 
of subsequent results are measurements 
of the Λ polarization in fixed-target 
experiments5, neutrino deep inelastic 
scattering6 and proton–proton collisions7. 
But measurements of the Λ hyperon aren’t 
the only ones affected: measurements 
of the asymmetry parameter for the Ω 
baryon from the HyperCP experiment8, 
and the more recent measurement of the Λb 
polarization from the LHCb experiment9 
both rely on the α parameter in Λ decays.

Will this be the last time that a quantity is 
remeasured and an inconsistency is found? 

Almost certainly not, but the result from 
the BESIII Collaboration emphasizes the 
importance of repeating measurements 
under new experimental conditions and 
reminds us all to look critically at the input 
parameters in our own results. ❐
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Antiferromagnetism with a twist
A variety of magnetic structures based around ferromagnetic spin spirals have been the topic of intense study 
over the past decade. The discovery of spin spirals that arise from antiferromagnetic order has just broadened the 
horizons for magnetic possibilities even further.

elizabeth Blackburn

For any student delving deep into 
the physics of magnetism, it quickly 
becomes apparent that the standard 

textbook classification of magnetic materials 
as being either ferro- or antiferromagnetic 
rather undersells the sheer variety of 
magnetic structures that can exist in nature. 
A particularly relevant example concerns 
magnetic spiral structures: although 
formally antiferromagnetic, with the total 
magnetization in the sample summing 
to zero, such helices can be thought of 
and described mathematically as twisted 
ferromagnetic structures (Fig. 1). Writing 
in Nature Physics, Dmitry Sokolov and 
co-workers now report the observation 
of spiral magnetic order arising from an 
antiferromagnetic state instead, in the 
layered oxide Ca3Ru2O7 (ref. 1).

A simple ferromagnetic ground state can 
be twisted into antiferromagnetic helices 

or cycloids, as shown in Fig. 1. If we now 
consider two magnetic sublattices, twisting 
them can give rise to antiferromagnetic 
structures, or to modulated structures with 
both ferro- and antiferromagnetic regions 
(Fig. 1), and it is just such a structure that 
Sokolov and colleagues have found in 
Ca3Ru2O7. They have created this structure 
by taking a collinear antiferromagnet 
with two magnetic sublattices, and then 
applying a magnetic field perpendicular 
to the magnetic moment orientation. 
This acts as a ferromagnetic perturbation, 
forcing the moments to rotate parallel to 
the field. The competition between the 
underlying antiferromagnetic state and the 
field-polarized ferromagnetism gives rise 
to a magnetic structure where the spins 
are configured ferromagnetically in some 
places, and antiferromagnetically in others. 
Sokolov and colleagues describe this as a 

metamagnetic texture, by analogy with the 
metamagnetism seen in some paramagnetic 
and antiferromagnetic systems when a 
magnetic field is applied. In effect, it is the 
magnetic field that provides the ‘twist’.

To confirm this, Sokolov and colleagues 
have used small-angle neutron diffraction 
to identify the long-range modulation 
(observed to be ~8–20 nm), and infer 
the nature of the non-collinear moment 
modulations from Hall effect measurements. 
They also give a clear exposition of the 
Landau–Ginzburg free energy for a system 
with two magnetic sublattices, and show 
how that permits the development of such a 
modulation. This free energy also points to a 
much wider possibility of magnetic textures, 
as we should expect on moving beyond the 
simple twisted ferromagnet description.

One of the most interesting consequences 
here is that the material properties are 
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