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ABSTRACT

Context. Assuming that white dwarf (WD) magnetic fields are generated by a crystallization- and rotation-driven dynamo, the impact
of the late appearance of WD magnetic fields in cataclysmic variables (CVs) has been shown to potentially solve several long-
standing problems of CV evolution. However, recent theoretical works show that the dynamo idea might not be viable and that the
late appearance of WD magnetic fields might be an age effect rather than related to the cooling of the core of the WD.
Aims. We investigated the impact of the late appearance of WD magnetic fields on CV evolution assuming that the fields appear at
fixed WD ages.
Methods. We performed CV population synthesis with the BSE code to determine the fractions of CVs that become magnetic at
different evolutionary stages. These simulations were complemented with MESA tracks that take into account the transfer of spin
angular momentum to the orbit which can cause a detached phase.
Results. We find that the observed fraction of magnetic CVs as a function of orbital period is well reproduced by our simulations,
and that in many CVs the WD should become magnetic close to the period minimum. The detached phase generated by the transfer
of spin angular momentum is longest for period bouncers.
Conclusions. Interpreting the late appearance of strong WD magnetic fields as a simple age effect naturally explains the relative
numbers of magnetic CVs in observed samples. As many period bouncers might detach for several gigayears, the late appearance of
WD magnetic fields at a fixed age and independent of the core temperature of the WD can significantly reduce the predicted number
of accreting period bouncers.
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1. Introduction

The standard theory of cataclysmic variable (CV) evolution
mostly ignores the impact that strong white dwarf (WD)
magnetic fields may have on evolutionary sequences (e.g.,
Belloni & Schreiber 2023), and recent works have shown that
this might be the reason for some of the disagreements
between predictions and observations. Postulating that strong
(i.e., ≥1 MG) magnetic fields can be generated in rapidly rotat-
ing crystallizing WDs, Schreiber et al. (2021) proposed a sce-
nario that explains several otherwise inexplicable observational
facts. According to this model, WDs that crystallize before mass
transfer starts generate a strong magnetic field as soon as accre-
tion has spun up the WD. If the emerging magnetic field con-
nects with that of the donor star, synchronization torques transfer
spin angular momentum to the orbit, which causes the separation
between the two stars to increase and the CV to convert into a
detached binary. Angular momentum loss through gravitational
radiation and/or reduced magnetic braking (Belloni et al. 2020)
then slowly shrinks the orbit until the donor fills its Roche-lobe
and the system becomes a magnetic CV.

This new evolutionary sequence explains why virtually
all detached close binaries containing a strongly magnetic
? Corresponding authors: matthias.schreiber@usm.cl;
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WD observed to date are close to Roche-lobe filling and
typically have periods between 3–5 h. The sequence also
explains the existence of the radio pulsing WD binaries
AR Sco (Marsh et al. 2016) and SDSS J191213.72-441045.1
(Pelisoli et al. 2023). In agreement with the proposed crystal-
lization dynamo, Bagnulo & Landstreet (2021) found that also
in single WDs strong magnetic fields appear late, that is, at
WD ages of 2–3 Gyr, roughly when the WDs start to crystal-
lize. In addition, the proposed dynamo seemed to explain a
wide range of related phenomena (Belloni et al. 2021, 2024a;
Schreiber et al. 2022).

Recently, Schreiber et al. (2023) suggested that strong WD
magnetic fields produced by a rotation- and crystallization-driven
dynamo could even contribute to solving the problem of the
missing period bouncers. The standard theory for the forma-
tion and evolution of CVs predicts that ∼60−80% of all CVs
should already have passed the period minimum (Kolb 1993;
Goliasch & Nelson 2015; Belloni et al. 2018), while the fraction
derived from observations ranges from a few percent (Pala et al.
2020; Inight et al. 2023a,b) to a quarter (Rodriguez et al. 2025).
As the accretion rate decreases after a CV passes the period min-
imum, the core temperature also decreases and the WD might
eventually crystallize. Assuming that this leads to the genera-
tion of a strong WD magnetic field, the binary might detach
and no longer be detectable as a period bouncer (Schreiber et al.
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2023). The success in explaining the otherwise inexplicable
observational facts listed above has made the crystallization-
driven dynamo a popular idea for the generation of WD magnetic
fields.

However, more recent theoretical works on the origin of WD
magnetic fields indicate two main reasons why the dynamo idea
might not be viable. First, the energy in the convective zone
of crystallizing WDs might not be sufficient to generate strong
magnetic fields (e.g., Castro-Tapia et al. 2024, and references
therein). Second, the diffusion timescale for the field generated
in the core to reach the surface might be too long. In other words,
even if the dynamo were somehow able to produce strong fields,
WD magnetic fields would be expected to appear even later than
observed (Camisassa et al. 2024).

As an alternative explanation for the late appearance of
WD magnetic fields, Camisassa et al. (2024) suggested that WD
magnetic fields are generated in the convective cores of main-
sequence stars and diffuse to the surface during the WD cooling
phase. The corresponding diffusion timescales could agree with
the observed delay in the appearance of the WD magnetic fields.
According to this scenario, for a given WD mass, the appearance
of strong magnetic fields depends only on the age of a given WD
and not fundamentally on the core temperature as in the crystal-
lization dynamo idea.

To keep our study model independent, for this work we used
observational constraints for the appearance of strong WD mag-
netic fields from single WDs and WDs in detached binaries. As
WD masses in CVs cluster around ∼0.8 M� we used the age at
which single WDs appear to be frequently strongly magnetic as
the typical age for the emergence of WD magnetic fields in CVs.
We then investigated the implications of magnetic field appear-
ance as a simple age effect on CVs by performing a population
synthesis and determining the ages of CV WDs at different orbital
periods. We found that if strong magnetic fields appear 2–3 Gyr
after the WD formed, the fraction of predicted magnetic WDs
in CVs and their orbital periods broadly agree with the obser-
vations. In addition, many CVs should become magnetic CVs
close to the period minimum. This means that the evolutionary
sequence proposed by Schreiber et al. (2021) as well as the sug-
gested idea for solving the problem of the missing period bounc-
ers (Schreiber et al. 2023) do not depend on the assumption that
the fields are generated by the crystallization-driven dynamo, but
instead remain plausible if a fossil field needs 2–3 Gyr to diffuse
to the surface.

2. Population synthesis

To investigate the impact of the late appearance of WD magnetic
fields on populations of CVs, we carried out CV population syn-
thesis with the Binary Star Evolution (BSE) code (Hurley et al.
2000, 2002), updated by Belloni et al. (2018). This version of the
BSE code includes state-of-the-art prescriptions for CV evolu-
tion, which allows us to accurately carry out population synthesis.

We adopted the initial binary population described in detail
in Belloni et al. (2024b), corresponding to ≈6.15 × 105 zero-
age main-sequence binaries. We picked the primary mass from
the canonical Kroupa (2001) initial mass function in the range
between 1 and 8 M�. The orbital period and mass ratio distri-
butions were constructed following Moe & Di Stefano (2017).
These distributions are correlated, that is, the distribution of
orbital periods depends on the primary mass as well as the binary
fraction, while the distributions of eccentricity and mass ratio
depend on the orbital period and the primary mass.
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Fig. 1. Orbital period distribution of all pre-bounce CVs. We also show
the distributions of pre-bounce CVs with WDs older than 2, 2.5, and
3 Gyr. The overall fractions of systems with WDs older than 2, 2.5,
and 3 Gyr are 36%, 23%, 16%, respectively. Above the period gap (i.e.,
Porb & 3 h), the same fractions are 12%, 9%, and 6%, while for systems
inside and below the gap, they are 45%, 27%, and 20%.

For common-envelope evolution, a low efficiency was
adopted by assuming that 25% of the dissipated binary orbital
energy is used to expel the common envelope, which is con-
sistent with the evidence that cataclysmic variable progenitors
experience strong orbital shrinkage during common-envelope
evolution (e.g., Zorotovic et al. 2010). The envelope-structure
parameter depends on the red giant properties (Claeys et al.
2014) and contributions from recombination energy were
assumed negligible.

The subsequent evolution is driven by orbital angular
momentum loss due to magnetic braking, consequential angu-
lar momentum loss, and gravitational radiation. We assumed the
standard prescription for gravitational radiation and for magnetic
braking Rappaport et al. (1983), with the normalization factors
determined by Zorotovic et al. (2016). For consequential angu-
lar momentum loss, we adopted the prescription put forward by
Schreiber et al. (2016).

During the Galactic disk life-time, assumed to be ≈10 Gyr,
we adopted a constant star formation rate. This implies that the
birth-time distribution of the binary main-sequence stars is uni-
form. The binary main-sequence stars were then evolved with
the BSE code from the birth time until the assumed Galactic age
of 10 Gyr.

3. Predicted white dwarf ages in CVs

To compare the model prediction with observations we sepa-
rated the predicted CVs into two groups, according to the type
of the donor. If the donor is still burning hydrogen in its inte-
rior, we have a pre-bounce CV, while if the donor is a brown
dwarf, we have a period bouncer. For the threshold between the
two classes we assumed 0.07 M�. We furthermore separated pre-
bounce CVs into those with donors that still have a radiative core
(with periods exceeding ∼3 h and donor masses≥ 0.2 M�) expe-
riencing strong angular momentum loss through magnetic brak-
ing and those that have fully convective donors (periods shorter
than ∼3 h and donor masses below 0.2 M�).

To illustrate the number of strongly magnetic WDs our pop-
ulation synthesis predicts, we show the period distributions of
predicted present-day CVs that did not yet reach the period min-
imum highlighting the fraction of CVs that are older than the
assumed threshold for the appearance of strong WD magnetic
fields (Fig. 1). Although most pre-bounce systems host young

L22, page 2 of 6



Schreiber, M. R. and Belloni, D.: A&A, 698, L22 (2025)

0 1 2 3 4 5 6 7 8 9 10
white dwarf age (Gyr)

0

100

200

300

N

all

above the gap

inside/below the gap

period bouncers

Fig. 2. WD age distribution for different groups of CVs. The distribution
of all CVs is dominated by that of period bouncers at ages& 2−3 Gyr,
while at younger ages it is dominated by pre-bounce systems, with
peaks at ∼0.25 Gyr (above the gap) and ∼1.75 Gyr (below or inside the
gap).
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Fig. 3. Donor mass distribution of the present-day CVs when their WD
ages reached 2, 2.5, and 3 Gyr illustrating at which donor mass a strong
magnetic field could have appeared. The peak of the distributions is at
0.076, 0.045, and 0.033 M� for age limits of 2, 2.5, and 3 Gyr respec-
tively. For 35%, 69%, and 81% of the present-day period bouncers
the magnetic field appeared at donor masses≤ 0.08 M�, that is, after
or around the period minimum.

WDs, a significant fraction of 36%, 23%, and 16% of them
host WDs older than 2, 2.5, and 3 Gyr, respectively. For systems
above the period gap, that is, CVs with orbital periods longer
than ∼3 h, the fractions of systems having WDs older than 2,
2.5, 3 Gyr are 12%, 9%, and 6%, respectively. The same frac-
tions increase to 45%, 27%, and 20% for systems below or inside
the gap, with orbital periods shorter than 3 h.

In Fig. 2 we include predicted period bouncers and show
the age distributions of CVs. The distribution of all CVs is
dominated by that of period bouncers at ages& 2 Gyr, while at
lower ages it is dominated by pre-bounce systems, with peaks
at ∼0.25 Gyr (above the gap) and ∼1.75 Gyr (below or inside the
gap). The fraction of period bouncers older than 2, 2.5, and 3 Gyr
is 99.6, 96.9, and 92.8%, respectively. The absolute number of
CVs with WDs exceeding a given age are given in Table 1.

Given that the emergence of the magnetic field may cause
a detached phase (generated by the transfer of spin angular
momentum to the orbit), which might take several Gyr if the WD
magnetic field appears at the period minimum or beyond (see
Schreiber et al. 2023 and Appendix A), it is important to evaluate
at which period the field appeared for the predicted present-day
CVs. The distribution of secondary masses at which the present-
day CVs became strongly magnetic (assuming as above three

Table 1. Numbers of CVs predicted in our population synthesis.

WD age (Gyr)
All ≥2 ≥2.5 ≥3

Above the gap 203 24 18 12
In/below the gap 600 267 164 119
Period bouncers 3564 3549 3455 3306
Total 4367 3840 3637 3437

different ages for the appearance of the field) is shown in Fig. 3.
Interestingly, for ≈35%, ≈69%, and ≈81% of the current period
bouncers the WD reached the age of 2, 2.5, and 3 Gyr when the
donor mass was below 0.08 M�, that is, close to or after the sys-
tem reached the period minimum.

4. Strongly magnetic WDs in CVs

We simulated CV populations and determined the age distribu-
tion of the accreting WDs. In what follows we estimate the num-
ber of strongly magnetic (≥1 MG) white dwarfs in the simulated
sample and compare these predictions with observations.

4.1. Predicting magnetic WDs in CVs

To estimate when a strong magnetic field appears we used
the available observational constraints from single WDs and
WDs in detached binaries. First, we assumed that WDs that
formed through common envelope evolution are all born with-
out a strong magnetic field. While a few very young (i.e.,
≤0.6 Gyr) and massive single WDs are strongly magnetic
(Bagnulo & Landstreet 2022, their Fig. 2), we assumed that
these WDs become strongly magnetic early through a chan-
nel that is not available to close binaries (e.g., the merging of
two C/O core WDs). This is reasonable because not a single
young and strongly magnetic WD has been found in thousands
of detached post-common envelope binaries (Liebert et al. 2005;
Schreiber et al. 2010, 2021). Instead, all strongly magnetic WDs
found among these detached progenitors of CVs are older than
∼2 Gyr (Parsons et al. 2021; van Roestel et al. 2025).

We assumed a fixed WD age for the appearance of strong
WD magnetic fields of 2, 2.5, and 3 Gyr. We selected these
thresholds because of the ages of magnetic WDs in detached
binaries (see above) and because the fraction of strongly mag-
netic (i.e., ≥1 MG) single WDs with masses typical for CVs
(i.e., 0.75–0.95 M� Zorotovic et al. 2011; Pala et al. 2022) sig-
nificantly increases beyond these ages. In the sample analyzed
by Bagnulo & Landstreet (2022, their Fig. 2) only one out of
27 (= 3.7±3.6%) WDs younger than 2 Gyr is strongly magnetic,
while this fraction increases to 50±17% (4/8) and 60±22% (3/5)
for WDs older than 2 and 3 Gyr, respectively. We thus assumed
that 30–80% of white dwarfs in CVs become magnetic as soon as
they pass the defined age threshold of 2–3 Gyr. The large range
of possible fractions (i.e., 30–80%) of strongly magnetic WDs
results from the small number of observed WDs with masses
typical for CVs (0.75–0.95 M�) that are older than 2 Gyr.

Unsurprisingly, based on the above assumptions, our simula-
tions predict a steady increase in the fraction of magnetic WDs
moving from CVs above the gap, to CVs in and below the gap, to
period bouncers. Taking into account that 30–80% of WDs that
pass the age threshold become strongly magnetic, the predicted
fraction of strongly magnetic WDs in CVs is ∼2−10% above the
period gap, 6–36% in and below the gap, and reaches 28–80%
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Table 2. Observed and predicted fractions of strongly magnetic WDs in
CVs.

150 pc SDSS Model

Above gap 17 ± 14% 16.5 ± 2.6% 2–10%
In/below gap 40 ± 9% 24.4 ± 2.1% 6–36%

Notes. We assumed that 30–80% of CVs containing WDs older than
the threshold become strongly magnetic. As the observed sample we
used the 150 pc sample (Pala et al. 2020) and the larger SDSS samples
(Inight et al. 2023a,b).

for period bouncers. In addition, in 7–65% of all present-day
period bouncers the magnetic field is predicted to appear when
the donor star mass decreases below 0.08 M�. In what follows
we relate these findings to observed samples of CVs and discuss
implications for the problem of the missing period bouncers.

4.2. Comparison with observations

The small but almost complete 150 pc sample of CVs (Pala et al.
2020) contains 1/6 = 17 ± 14% magnetic systems above the
gap, and this number increases for systems in and below the gap
to 14/33 = 40± 9%. While clearly subject to low number statis-
tics, this is broadly consistent with the 2–10 and 6–36% of CVs
with strongly magnetic WDs in our predicted CV population.
Only three period bouncers are in the 150 pc sample and none
of them contains a magnetic WD. This seems to disagree with
our prediction, but magnetic period bouncers might be absent in
observed samples as they detach for long periods of time when
the field appears close to the period minimum or beyond.

For the larger SDSS CV samples from Inight et al. (2023a,b,
2025) we find the fraction of magnetic CVs to be 16.5 ± 2.6%
above the period gap and 24.4±2.1% otherwise. Both values are
still in reasonable agreement with the prediction, although the
predicted fraction of strongly magnetic WDs above the period
gap is slightly smaller than observed (by a factor of ∼1.5). Unfor-
tunately, it remains unclear whether the differences between the
larger SDSS sample and the small volume-limited sample is
mainly caused by observational biases or by low number statis-
tics. However, we believe that observational biases are more
likely the cause of the differences between the two samples as the
period gap also looks different for both samples (Schreiber et al.
2024). A large and complete volume-limited sample of CVs is
needed to perform more detailed comparisons between obser-
vations and theoretical predictions. The predicted and observed
fractions are summarized in Table 2.

Given the general agreement, however, we conclude that if
the age of the WD is the one and only essential parameter for
producing strong magnetic fields, as perhaps indicated by studies
of single WDs (Bagnulo & Landstreet 2021, 2022), the predicted
number of magnetic CVs roughly agrees with the observations if
most WDs in CVs become strongly magnetic at ages of 2–3 Gyr.

4.3. Magnetism and detachment in CVs

As described above, an age-dependent appearance of strong
magnetic fields in WDs provides a reasonable agreement
between the observed and predicted fractions of magnetic WDs
in CVs. If this scenario for the occurrence of magnetic WDs
in CVs is correct, a relatively large number of period bouncers
should contain strongly magnetic WDs (∼27−80%).

As described in the introduction, Schreiber et al. (2021)
developed an evolutionary sequence connecting detached bina-

ries containing a magnetic WD (Parsons et al. 2021), WD
pulsars (Marsh et al. 2016; Pelisoli et al. 2023), and magnetic
CVs. The idea of emerging magnetic fields converting CVs to
detached systems has later been extended to period bouncers
(Schreiber et al. 2023). However, in the latter work, the appear-
ance of the magnetic field was assumed to depend on the onset
of crystallization, which in turn depends on the density, the com-
position, and the core temperature of the WD. Given the recent
criticism on the crystallization dynamo idea (Castro-Tapia et al.
2024; Camisassa et al. 2024) this scenario might not apply.

In Appendix A we present MESA calculations illustrating that
the same gigayear-long detachment is predicted if the magnetic
field appears close to the period minimum or beyond because
the WD age reached the threshold. Figure A.1 shows that the
detached phase takes longer when the companion’s mass is lower.
From our population synthesis we estimated that in 7–65% of all
present-day period bouncers, the magnetic field appeared close
to the period minimum or later. If the occurrence of the magnetic
field in these systems indeed causes a gigayear-long detached
phase, the predicted number of accreting period bouncers is poten-
tially significantly reduced. This represents an important result
because it implies that the evolutionary sequence proposed by
Schreiber et al. (2021) and also the idea of reducing the pre-
dicted number of period bouncers through the appearance of WD
magnetic fields do not depend on postulating the existence of a
crystallization- and rotation-driven dynamo. It is unclear whether
the crystallization- and rotation-driven dynamo can explain the
relative numbers as effectively as the purely time dependent
appearance of WD magnetic fields. This is because for high accre-
tion rates the WD core is heated on timescales of ∼108 yr, which
may prevent accreting WDs from crystallizing, and might melt
previously crystallized cores (Schreiber et al. 2023).

The idea of period bouncers detaching because of the appear-
ance of the magnetic field predicts a large number of mag-
netic WDs with brown dwarf companions that are not filling
their Roche-lobe. A few systems that might fit this description
have been identified recently through cyclotron (van Roestel et al.
2025) or X-ray (Muñoz-Giraldo et al. 2023; Cunningham et al.
2025) emission. However, the interpretation of these objects as
detached period bouncers remains uncertain as the observed low
accretion rates might also result from low states, as first observed
in EF Eri (Filor et al. 2024).

4.4. Dependence on unconstrained parameters

While the outlined scenario appears plausible, we have to
admit that our predictions depend on a number of assumed
parameters that are neither observationally nor theoretically
well constrained. While the strength of magnetic braking in
CVs is relatively well constrained by the measured donor star
radii (McAllister et al. 2019) and the onset of the period gap
(Knigge et al. 2011; Schreiber et al. 2024), magnetic braking
might be significantly stronger than predicted by the standard pre-
scription (Rappaport et al. 1983) for binaries with longer orbital
periods.

There is growing evidence that magnetic braking saturates in
close binaries (El-Badry et al. 2022; Belloni et al. 2024b), which
implies orders of magnitude stronger angular momentum loss
for detached binaries with periods between a few hours and a
few days (see also Barraza-Jorquera et al. 2025). Stronger angu-
lar momentum loss between common envelope evolution and the
second mass transfer phase (the CV stage) would lead to gener-
ally younger CVs, and thus would change the fractions of 2–3 Gyr
CVs predicted by population synthesis. Assuming the same WD
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age for strong field appearance (2–3 Gyr), fewer systems would be
predicted to be magnetic among pre-bounce CVs, while the frac-
tion of period bouncers among all CVs would further increase, as
would the number of period bouncers that detach.

The second parameter that could impact the predictions is
the assumed age at which the WD magnetic field appears. We
simply assumed constant ages between 2 and 3 Gyr when esti-
mating the fraction of strongly magnetic WDs for different evo-
lutionary stages (orbital period ranges). At these ages single
WDs with typical CV WD masses are frequently strongly mag-
netic (Bagnulo & Landstreet 2022). However, given the small
number of observed WDs in this parameter range we can-
not exclude a younger age for the field appearance as, for
example, the diffusion timescale for typical CV WD masses
(0.83 M�, Zorotovic et al. 2011) seems to be shorter than 2 Gyr
(Camisassa et al. 2024). This would have the opposite effect of
decreased evolutionary timescales toward the CV phase, that is,
this would cause the number of predicted magnetic pre-bounce
CVs to increase and the number of detached period bouncers
would decrease. The general agreement between observations
and predictions would persist.

We also note that the durations of the detached phases cal-
culated in Schreiber et al. (2023) and in the Appendix assume
a high efficiency for the accreted angular momentum to spin
up the WD, a synchronization timescale (1 Myr), and that all
the spin angular momentum is transferred to the orbit. Even for
magnetic fields appearing in period bouncers, the detached phase
might well be shorter than we predict here. In this case, the num-
ber of accreting period bouncers would be reduced by a smaller
amount, but the prediction of a relatively large number of mag-
netic WDs in period bouncers would remain.

Finally, as discussed above, the fraction of magnetic WDs
in observed samples of CVs that have not yet passed the period
minimum is slightly higher than predicted (see Table 2). Perfect
agreement could be reached by assuming a higher fraction of
WDs becoming strongly magnetic at the threshold or assuming
a lower age limit for the field appearance. However, this would
lead to predicting fewer detached period bouncers.

We conclude that assuming that the late appearance of WD
magnetic fields can be modeled as a simple age effect leads to
predicted fractions of strongly magnetic CVs that are in general
agreement but slightly lower than observed. For now, investi-
gating the full parameter space to potentially reach even bet-
ter agreement would represent a rather futile exercise as several
key processes, such as angular momentum loss through magnetic
braking, remain poorly understood and representative and large
samples of observed single WDs (with typical CV WD masses)
and CVs are not yet available.

5. Conclusions

We performed binary population synthesis of CVs and assumed
that strong WD magnetic fields appear at WD ages of 2–3 Gyr.
Our simulations predict relative numbers of magnetic CVs above
and below the period gap that are broadly in agreement with
the observations and that a large fraction of period bouncers
should contain magnetic WDs. Furthermore, in 7–65% of the
present-day CVs the magnetic field appeared when the system
had reached or evolved past the period minimum. At this evo-
lutionary stage the appearance of the WD magnetic fields and
the transfer of spin angular momentum to the orbit through syn-
chronization torques can cause extended detached phases (several
gigayears). We therefore conclude that the evolutionary sequence
connecting AR Sco, detached binaries containing a strongly mag-

netic WDs (Parsons et al. 2021), and magnetic CVs above the gap
(Schreiber et al. 2021), and also the idea of reducing the num-
ber of predicted accreting period bouncers through detachment
(Schreiber et al. 2023), do not depend on assuming that the fields
are generated by the crystallization- and rotation-driven dynamo,
but instead could be reproduced by simply assuming that strong
magnetic fields on the surface of WDs appear as a result of aging.
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Fig. A.1. Donor mass against orbital period during evolution below the
period gap. The magnetic field is assumed to appear on the WD sur-
face when it is 2 Gyr old and the timescales for the detached phase
triggered by the magnetic field appearance are given in the figure. The
lower the donor mass when the magnetic field appears, the stronger the
impact of the synchronizing torque, and consequently, the longer the
detachment phase. For magnetic fields appearing around the period min-
imum or during the period bouncer evolution, the detachment phases
last & 1 Gyr.

Appendix A: MESA simulations

To evaluate the plausibility of the suggestion that the number of
period bouncers is reduced by the late appearance of magnetic
fields as suggested by Schreiber et al. (2023), the duration of the
detached phase generated by the appearance of magnetic fields
plays an important role. The duration is of the order of several
tens of Myr above the gap (Schreiber et al. 2021) but can reach
∼ 1 Gyr if coupled with the binary entering the period gap (e.g.,
Schreiber et al. 2023, red track in their fig. 1).

To evaluate how long the detached phase may take at shorter
periods, we carried out MESA simulations of CVs that reach
the age of field appearance at different orbital periods. We used
the version r15140 of the MESA code (Paxton et al. 2011, 2013,
2015, 2018, 2019; Jermyn et al. 2023) to calculate CV evolution.
Our approach follows closely that by Schreiber et al. (2023) 1.
The only difference is that we assumed that the magnetic field
appears on the WD surface when its age has a certain value,
instead of assuming the rotation- and crystallization-driven
dynamo. To illustrate the impact of late magnetic field appear-
ance around the period minimum and during period bouncer evo-
lution, we assumed an age of 2 Gyr.

We simulated four systems and started all simulations imme-
diately after the WD formation. We assumed a WD mass of
0.8 M� and an initial companion mass of 0.6 M�. The initial
orbital periods (0.4, 0.5, 0.6, 0.7 d) were chosen so that the WD
magnetic fields appear close to the period minimum or during
period bouncer evolution.

Figure A.1 shows the evolutionary tracks we obtained
and clearly illustrates that the duration of the detached phase
increases with decreasing donor mass at which the magnetic
field appears. This is simply because the relative importance of
the spin angular momentum of the WD is increasing for lower
donor masses. The detached phase therefore can become funda-
mentally important for period bouncers.

1 https://zenodo.org/records/10008722
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