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An improved bound on the electron’s electric
dipole moment
Tanya S. Roussy1,2†, Luke Caldwell1,2†, Trevor Wright1,2, William B. Cairncross1,2‡,
Yuval Shagam1,2§, Kia Boon Ng1,2, Noah Schlossberger1,2, Sun Yool Park1,2, Anzhou Wang1,2,
Jun Ye1,2, Eric A. Cornell1,2*

The imbalance of matter and antimatter in our Universe provides compelling motivation to search
for undiscovered particles that violate charge-parity symmetry. Interactions with vacuum
fluctuations of the fields associated with these new particles will induce an electric dipole moment of
the electron (eEDM). We present the most precise measurement yet of the eEDM using electrons
confined inside molecular ions, subjected to a huge intramolecular electric field, and evolving
coherently for up to 3 seconds. Our result is consistent with zero and improves on the previous best
upper bound by a factor of ~2.4. Our results provide constraints on broad classes of new physics
above 1013 electron volts, beyond the direct reach of the current particle colliders or those likely
to be available in the coming decades.

E
lectric dipole moments of fundamental
particles, such as the electron, are sig-
natures of time-reversal symmetry viola-
tion, equivalent to violation of combined
charge and parity (CP) symmetry (1). CP

symmetry is broken in the standardmodel but
only in the quark sector (2), so the coupling to
leptons is weak and the predicted electron’s
electric dipole moment (eEDM) several orders
of magnitude below current experimental sen-
sitivity (3, 4). Explaining the imbalance of mat-
ter and antimatter in the Universe requires
additional CP violation, beyond that present
in the Standard Model (5–7). Many proposed

extensions predict new particles at energies
higher than any so far discovered, with CP-
violating interactions. These new particles
can induce a much larger eEDM, often within
reach of near-term experiments (8–10). A non-
zero measurement at current experimental
sensitivities would unambiguously signal new
physics, whereas a more precise measurement
consistent with zero imposes challenging
constraints on possible explanations of the
matter-antimatter imbalance. Our measure-
ment uses quantum projection–noise-limited
spectroscopy on samples of hundreds of mo-
lecular ions with interrogation times of up to

3 s. Our result, de ¼ �1:3 T 2:0stat T 0:6systð Þ�
10�30 e cm, is consistent with zero and gives
an upper bound of dej j < 4:1� 10�30 e cm at
90% confidence.
An eEDM d

→

e ¼ deŝ—with ŝ a unit vector
along the spin of the electron—subject to an
electric field, E→, has an energy of�d

→

e � E
→
. The

essence of an eEDM search is to measure the
energy shift when ŝ is aligned with E→ com-
pared with when it is antialigned. The size
of the observable shift scales with the size
of E→, and thus many existing (11–13) and pro-
posed (14–17) eEDM experiments use elec-
trons embedded inside polar molecules, where
intramolecular electric fields can be ∼105
times larger than what can be directly ap-
plied in the lab. These internal electric fields
can be aligned in the lab frame by orienting
the molecules with modest external electric
fields.
Our measurement uses HfFþ molecular ions.

In an applied electric field of∼58 V cm�1, the
3D1 v ¼ 0; J ¼ 1ð Þ “science” state of the mo-
lecule is split into a series of doublets (Fig. 1A).
In two of these doublets, highlighted in col-
or, the molecule is oriented (18); the upper
doublet (orange) has the intramolecular axis
parallel to the applied field, whereas the lower
doublet (blue) is antiparallel. This intramolec-
ular axis defines the direction of an effective
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Fig. 1. Experiment outline. (A) Level structure of the eEDM-sensitive 3D 1 v ¼ 0; J ¼ 1ð Þ state. The horizontal axis indicates mF , the projection of the total angular
momentum onto the externally applied electric field. The vertical axis indicates the energy of the states. The direction of the electron spin and effective electric field,
Eeff, is indicated for each of the states used in the experiment. (B) Schematic of ion trap, composed of eight radial electrodes and a pair of endcap electrodes. (Inset)
Fields applied during experimental sequence: the rotating electric bias field, E→rot, and the quadrupole magnetic field, B→0.
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electric field, Eeff ≈ 23 GV cm−1 (19–22), acting
on the spin of one of the valence electrons. In
the presence of a small magnetic field, the two
states in a doublet correspond to the spin of
this valence electron being aligned or anti-
aligned withEeff. We prepare a coherent super-
position of the two spin states and measure
the energy difference using Ramsey spec-
troscopy. The eEDM will give a contribution
to this energy, T2deEeff, with opposite sign in
the two doublets. We perform the measure-
ment simultaneously on spatially overlapping
clouds of ions prepared in each of the dou-
blets. The difference between the measured
energies is our science signal.

Experimental overview

Our experimental apparatus is shown sche-
matically in Fig. 1B. An overview of the ex-
perimental sequence is given here;more details,
including an account of improvements made
since our earlier result (12), are presented in
(23, 24). The sequence begins with produc-
tion and radiofrequency trapping of roughly
20;000 HfFþ ions. To orient the molecules
while maintaining confinement, we rotate
the orienting field, E→rot, at angular frequency
wrot ¼ 2p� 375 kHz and perform our spec-
troscopy in this rotating frame. We also apply
a quadrupole magnetic field gradient, B→0 , to
create a time-averaged effective bias magnetic
field, Brot (24).

We prepare an incoherent mixture of one
of the spin states from each doublet, either
↑uj i and ↑l

�� �
or ↓uj i and ↓l

�� �
(Fig. 1A), and

then apply a
p
2 pulse to create a coherent

superposition of the two states in each dou-
blet. We allow the superpositions to evolve
for a variable amount of time, then apply a
second

p
2 pulse to map the accumulated rela-

tive phase between the states in a doublet
onto a population difference between those
states. We clean out the population in one of

the spin states in each doublet, either ↑u=l
�� �

or
↓u=l
�� �

, then count the number of ions in the
remaining stretched states by state-selectively
photodissociating the molecules and detect-
ing the resultant Hf+ ions (25). We use the op-
posing orientations of the two doublets in
the trap to send the Hf+ ions originating from
molecules in each doublet to opposite sides of
our imaging microchannel plate (MCP) and
phosphor screen assembly (26, 27). We then
repeat the procedure with the opposite initial
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Table 1. Summary of systematic shifts and their uncertainties. Data are as presented in (23). All
values are in microhertz.

Effect Correction Uncertainty

Magnetic
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Nonreversing B→0 0.1 < 0:1
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Stray B fields + distortion of Erot 3.2
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Berry’s phase
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Rotation-odd axial secular motion 3.4
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Axial fields at harmonics of Erot 3.4
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Simultaneous doublet spectroscopy
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Imperfect spatial overlap 3.5
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Imperfect imaging contrast 1.4
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Other
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Rotation-induced mF -level mixing 0.4
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

Total 0.1 6.9
. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... .. ... ... .. ... ... .. ... ... .. ... .. ... ... .

A

B

C

Fig. 2. Example Ramsey data. (A) Detection of Hfþ ions; ions are assigned to the upper or lower doublet based on their position (upper doublet shown in orange, lower
doublet in blue). Counts from a thin central swatch where the assignment is ambiguous (shown in gray) are removed. Images shown are averaged over 60 shots of
the experiment. (B) Asymmetries for the upper and lower doublet. (C) Fitted sum and difference asymmetries,AS andAD, used to extract mean and difference frequencies,
fm and fd. Middle-time data, where the two doublets are out of phase, were collected in this example dataset for illustrative purposes only. Such data contribute very
little to the frequency determination and were not collected during the final precision dataset.
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spin state. Example data are shown in Fig. 2A.
We count the ions on each side of the screen,
in each configuration—typically∼120 ions from
each doublet after a 3-s hold time—and from
these two measurements construct the two
asymmetries, Au and Al, where

Au=l ¼
Nu=l

In � Nu=l
Anti

Nu=l
In þ Nu=l

Anti

ð1Þ

Here,Nu=l
In andNu=l

Anti are the number of ions
counted, u/l indicates the upper or lower dou-
blet, and the subscripts indicate whether we
read out the same state that we prepare (In) or
theopposite (Anti).We repeat ourmeasurement
at different free-evolution times, generating a
pair of Ramsey fringes as shown in Fig. 2B. The
frequencies of these two fringes are proportional
to the energy splitting in the two doublets. The
primary contribution to this energy splitting is
the Zeeman splitting, 3gFmBBrot , where gF ¼
�0:0031 1ð Þ is the g factor of the science state
(28). For our typical experimental parameters,
this produces fringe frequencies of ∼100Hz.
Other effects, including the eEDM,make small
modifications to this frequency.
Instability of the intensity of the pulsed

lasers used for creation and photodissociation
of the ions (24) creates considerable noise in
the number of ions measured in each shot of
the experiment, typically approximately three
times as large as the quantum projection–

noise limit on the side of the fringe at 3 s.
However, these sources of noise, and many
others, are common mode between the two
doublets—the exact same laser pulses address
both clouds of ions—and so the noise inAu and
Al is highly correlated. To take advantage of
this, we form the sum and difference asymme-
tries AS ¼ Au þAl and AD ¼ Au �Al (Fig.
2C). If we take data when the two doublets are
close to being in phase, the noise in AD is
drastically reduced (27). The two doublets
oscillate at slightly different frequencies, fu
and fl, owing to a∼1=230 fractional difference
in their magnetic moments, and so during
the eEDM dataset we deliberately take our
data at a beat. We take two sets of points: the
early-time data, when the two doublets are in
phase, and the late-time data∼230 oscillations
later, when they come back into phase again.
We can control the time of the second beat
by varying the strength of the magnetic bias
field, Brot. We fit toAS andAD to extract the
mean of the two fringe frequencies, fm ¼
1
2 fu þ flð Þ, and their difference, fd ¼ 1

2 fu � flð Þ.
We collect Ramsey fringes in 23 ¼ 8 exper-

imental states, corresponding to each possi-
ble combination of three binary experimental
switches, ~B; ~R;~I

� � ¼ T1. ~B is the direction of
the magnetic bias field relative to E→rot , ~R the
rotation direction of E→rot, and~I the direction of
E→rot relative to the imaging MCP at the instant
of photodissociation, determining which side

of the phosphor screen each of the doublets is
imaged onto. A set of Ramsey fringes in each of
the 8 switch states forms a block. To minimize
the effects of experimental drifts, within a block
we interleave data collection for the switch
states; the first Ramsey time is recorded for all
switch states before moving onto the second
Ramsey time for each switch state, and so on.
We take the 16 fitted frequencies from each
block and form 16 linear combinations to give
the components of the measured frequencies,
which are even or odd under each of the experi-
mental switches. Following (29), we label the
components with superscripts that denote
the switches under which the quantity is odd.
For example, our science signal is f DB , the
component of the difference frequency that is
odd under ~B but even under ~R and ~I (30). The
other channels allow us to diagnose system-
atics and monitor experimental performance.
Over the course of the dataset, we varied a

number of other experimental parameters on
timescales slower than a block. These include
the state we read out at the end of the Ramsey
sequence, denoted ~P ¼ T1 and alternated each
block; the order in which the switch states
are recorded at each Ramsey time, alternated
every other block; three different magnitudes
of the magnetic bias field, corresponding to
mean fringe frequencies of f 0∼77 , 105, and
151 Hz; and reversal of the waveplates that
set the lab-frame handedness of the light used
for state preparation and readout. During data
collection and analysis, we “blinded” our mea-
surement of f DB by adding an unknown offset
to this channel. The offset was not removed
until our systematics search and analysis (23)
were complete.

Accuracy evaluation

To evaluate the accuracy of our measurement,
we searched extensively for systematic shifts
before data collection; a summary is given in
Table 1. In general, we tuned a variety of ex-
perimental parameters over ranges that were
large compared with those present during
data collection, exaggerating any accompany-
ing systematic effects, and observed the re-
sponse in our data channels. The only shift we
could observe directly in the eEDM channel
stems from a nonreversing quadrupole mag-
netic field and the difference in magnetic
moments between the two doublets, caused
primarily by the applied electric field mixing
the states of the two doublets with higher
rotational levels of the molecule. The f B chan-
nel provides a direct measurement of the non-
reversingmagnetic field and allows us to apply
a correction to our science channel, df DBcorr ¼
f B dgF

gF
, where dgF is half the difference between

the g factors for the upper and lower doublets
(Fig. 3A). Before applying any corrections to
the science channel, we suppress this system-
atic by actively shimming the currents through
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Fig. 3. Systematic shifts in
the measurement. (A) Shift in

fDB caused by nonreversing
magnetic quadrupole field,
which can be corrected by

using the shift in the fB

channel, which is ~460 times

as large as the fDBshift. (B)
Shift in the fB channel caused
by deliberately applied second-
harmonic electric field E2h with
transverse magnetic field, B.
Data show variation in shift as
angle q2h between E2h and x axis
is varied. E2h is ∼250 times
as large as that present in the
experiment;B is ∼ 14 mG. (Inset)
Lissajous figure traced out by
total electric field for greatly
exaggerated ratio of E2h=Erot;
blue and orange show one-half
cycle each. The field points in
the �x direction for more time
than in the þx direction.

A

B
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the coils that apply the magnetic bias field
to minimize f B. This shimming was so ef-
fective that the mean correction that we ap-
plied was well below our statistical sensitivity,
df DBcorr ¼ 90 nHz.
The shimming and correction procedure

leaves us susceptible to other possible effects
that cause shifts in f B and f DB with a ratio
different from dgF

gF
. An important example of

such a shift is the combination of a transverse
magnetic field with an electric field oscillating
at 2wrot, which was present in our experiment
owing to harmonic distortion in the amplifiers
driving the trap electrodes. The harmonic dis-
tortion causes the electric field, and thus the
magnetic moment of the molecule, to spend
more time pointing in one spatial direction
than the other, giving a nonzero time-averaged
Zeeman interaction with a background mag-
netic field. This causes shifts in f B but no cor-
responding shifts in f DB , where the effect is
canceled by the coincident change in the size
of the differential magnetic moment owing
to the distortion. Figure 3B shows the shift
in f B when we deliberately apply a second-
harmonic electric field and vary its angle. We
shim out the second harmonic on each elec-
trode by feeding forward a second-harmonic
signal with the opposite phase, suppressing
the amplitude by ∼80 dB. We used magnetic
shim coils to null the ambient magnetic field
at the trap center to <10 mG. The measured
sizes of the residual effects were used to com-
pute the maximum size of the systematic
during our dataset.

A full account of all systematic shifts con-
sidered is presented in (23).

Measuring the eEDM

We collected 1370 blocks over about 2months,
corresponding to ∼620 hours of data and ∼108
ion detection events. Each block results in one
value of f DB and thus a single measurement of
de . The uncertainty on f DB for each block is
calculated with only the standard errors on the
asymmetries for that block. We applied cuts to
the blinded data on the basis of non-eEDM
channels that indicated signal quality. Blocks
with late-time contrast <0.2 were cut because
of a low signal-to-noise ratio, as were blocks
containing fitted fringe frequencies that were
>3.5s different from the mean fringe frequen-
cy for that switch state. After applying cuts, we
were left with 1329 blocks with c2 ¼ 1:07 4ð Þ
for f DB . Figure 4, A and B, show the distrib-
ution of measured f DB values over the 1329
blocks after relaxing the uncertainty for each
of the blocks by a factor of

ffiffiffiffiffi
c2

p
¼ 1:035. The

data are consistent with a normal distribution.
Our final statistical uncertainty of 22.8 mHz
is obtained with these relaxed uncertainties.
Based on the number of ions detected in
each shot, this uncertainty is ∼30% above the
quantum projection–noise limit. More details
on how we determine uncertainties are given
in (24).
Figure 4C shows how the measured value

of f DB depends on experimental parameters
varied during the dataset; we find no con-
cerning dependencies.

We removed our blind on 1November 2022,
and obtained a final value for the eEDM-
sensitive frequency channel

f DB ¼ �14:6 T 22:8stat T 6:9syst mHz ð2Þ
Dividing by �2Eeff

sgn gFð Þ
h ≃ 1:11� 1031 mHz

e−1 cm−1 (21, 31), we obtain a value for the eEDM

de ¼ �1:3 T 2:0stat T 0:6systð Þ � 10�30 e cm ð3Þ
which is consistent with zero within one stan-
dard error. The combined statistical and sys-
tematic uncertainty, sde ¼ 2:1� 10�30 e cm,
improves on our previouswork (12) by a factor
of ∼37, and on the previous state-of-the-art
from the ACME collaboration (13) by a factor
of ∼2 . This result and that of the ACME
collaboration—two measurements using very
different experimental platforms with con-
trasting sources of systematic shifts—are con-
sistent at slightly above one standard error.

Discussion

We use our result to obtain an upper bound
using a folded Gaussian distribution

dej j < 4:1� 10�30 e cm 90% confidenceð Þ
ð4Þ

This limit constrains extensions to the
Standard Model that predict new sources of
CP-symmetry violation to explain the matter-
antimatter asymmetry of the Universe (32).
Many extensions, including supersymmetry,
the two-Higgs model, and left-right symmetric
models, generate an eEDM at the one-loop
level (33), with magnitude (9)

de ∼
ea0a
2

g2

2p
sinfCP

m2
e

M2
ð5Þ

Here,M is the characteristic mass of new par-
ticles with effective coupling strength, g, to the
electron; fCP is the phase that describes how
strongly the interaction violates CP symmetry;
me and e are the mass and charge of the elec-
tron respectively; and a is the fine-structure
constant. Because deºM�2 , and because our
limit in Eq. 4 is a factor of ∼2:4 smaller than
the limit reported in (13), we are sensitive to new
particles with mass that is

ffiffiffiffiffiffiffi
2:4

p ¼ 1:5 times
as large.
To estimate the mass reach of our exper-

iment, we need to make assumptions for the
size of g2 and sinfCP. For the strong force,
quantum electrodynamics, and the weak force,
g2 ≈ 1; 1=137; and 10�6, respectively. For exten-
sions to the StandardModel seeking to explain
thematter-antimatter asymmetry, the naive ex-
pectation is that sinfCP ∼ 1. With this assump-
tion, we can interpret our new limit on de as
M ≳ g=a

1
2

� �
40 TeV. For new particles with g2

of order a ∼ 1=137, this bound is an order of
magnitude greater than the largest-mass
particles that can be directly detected at the
Large Hadron Collider (34).
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Fig. 4. Summary of our
dataset. Cuts have been
applied and the uncer-
tainty on each block

scaled by
ffiffiffiffiffi
c2

p
to account

for overscatter. (A) Histo-
gram of data. Error bars
show standard deviation of
bin counts expected from
Poisson distribution. The
blue line shows normal
distribution. (B) Normal

probability plot of fDB,
showing that the data are
consistent with a normal
distribution. The gray
line shows expected
probability for a normal
distribution. (C) Variation
of central value under
different experimental
parameters compared with
the overall average value

of fDB. Here, N is the
average number of trapped HfF+ ions per experimental trial during a block. Other panels in (C) are described
in the final paragraph of the Experimental Overview section.
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So far, we have assumed that CP violation
arises purely from de. Diatomic molecules are
also sensitive to pseudoscalar-scalar electron-
nucleon coupling, CS (35, 36), and we can
interpret our measurement as a linear combi-
nation, hf DB � sgn gFð Þ ¼ �2Eeffde þ 2WSCS ,
whereWS

h ¼ �51 kHz (31) is a molecule-specific
structure constant. Assuming thatde is zero, we
can instead attribute our measurement to CS,
and we find

CS ¼ �1:4 T 2:2stat T 0:7systð Þ � 10�10 ð6Þ
Determining rigorous limits on de and CS

requires combining the results of two or more
measurements using molecules with different
ratios of Eeff toWS. Figure S1 shows a combined
fit to the results of this work and (13), giving
upper bounds of dej j < 2:1� 10�29 e cm and
CSj j < 1:9� 10�9 with 90% confidence. Our
measurement improves these bounds by fac-
tors of 16 and 12, respectively (37).
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Editor’s summary
The puzzling imbalance between matter and antimatter in the universe can be explained by the breaking of charge
parity symmetry. The standard model of particle physics does predict a slight breaking of this symmetry but is
insufficient to explain the observations. Many extensions to the standard model have been proposed to resolve this
discrepancy. To test such model extensions, tabletop experiments that measure the electron’s electric dipole moment
(eEDM), a measure of symmetry breaking, have looked very promising. Roussy et al. exploited the large electric
fields inside the polar molecular ions of hafnium fluoride to measure the eEDM to extremely high precision (see the
Perspective by Fan and Jayich). The uncertainty of the measurement compares favorably to those achievable through
accelerator-based experiments. —JS
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