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ABSTRACT

About 20% of the white dwarfs possess a magnetic field that may be detected by the splitting and/or polarization of their spectral
lines. As they cool, the effective temperatures of the white dwarfs become so low that no spectral lines can be seen in the visible
wavelength range. If their atmospheres are not polluted by the debris of a planetary system, these cool white dwarfs have featureless
optical spectra. Until quite recently, very little was known about the incidence of magnetic fields in these objects. However, when
observed with polarimetric techniques, a significant number of featureless white dwarfs reveal strong magnetic fields in their optical
continuum spectra. Measuring the occurrence rate and strength of magnetic fields in old white dwarfs may help us to understand
how these fields are generated and evolve. We report the results of an ongoing survey of cool white dwarfs with the high-precision
broad-band polarimeter DIPOL-UF, which is deployed at the Nordic Optical Telescope on La Palma, Spain. This survey has led to
the firm discovery of 13 new cool magnetic white dwarfs in the solar neighborhood so far, including six new detections that we report

in this paper.
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1. Introduction

White dwarfs (WDs) are the final evolution stage of at least 90%
of all stars when the useable nuclear fuel is exhausted. These
objects (M ~ 0.6 Mg, R ~ 0.01 Ry) are common in space around
the Sun; about 150 of them are found within a distance of 20 pc
(Hollands et al. 2018a). The basic evolution of a WD, which ini-
tially formed by the collapse of a stellar core, is to cool slowly
on a timescale of several billion years. The physics of WDs
has recently been reviewed by Saumon et al. (2022). This evo-
lution is found to be surprisingly complex, for example because
magnetic fields are present in more than 20% of the WDs (e.g.,
Bagnulo & Landstreet 2021).

Magnetic fields have been detected in several hundred nearby
WDs, mostly through Zeeman splitting of spectral lines that
were observed in flux spectra (e.g., Ferrario et al. 2020). The
fields cover a wide range of strengths, from below 10* G up to
nearly 10° G. In a volume-limited survey within 20 pc around the
Sun, fields were detected in 20—25% of the WDs that were sur-
veyed (Bagnulo & Landstreet 2021). The fields do not appear to
evolve with time on an observable timescale, but they are often
not symmetric about the rotation axis of the host WD and thus
appear to vary periodically as the star rotates. A geometrical
model for a star with a dipolar field that is tilted with respect to
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the rotation axis was developed for the magnetic Ap and Bp stars
by Stibbs (1950), and is still used to describe many magnetic
WDs (see, e.g., Bagnulo et al. 2024). In this respect, magnetic
WDs (MWDs) are rather similar to the small fraction (~7%) of
magnetic upper main-sequence stars (magnetic Ap, Bp and O
stars: see, e.g., Donati & Landstreet 2009), which also exhibit
stable magnetic fields with a typical strength of about 1-100
kiloGauss (kG). These intrinsically stable fields are referred to
as “fossil fields”. That these fields exist in only a fraction of
WDs and of upper main-sequence stars, that is, in settings with-
out obvious dynamo activity, is one of the outstanding physical
puzzles of stellar evolution.

Studies of volume-limited samples of MWDs have revealed
two specific evolution paths. (1) WDs resulting from single-
star evolution, with typical masses of about 0.6 M, only very
rarely reveal detectable fields during at least the first bil-
lion years (Gyr) of cooling, and the fields observed in these
young WDs are almost always very weak, typically tens or
hundreds of kG. As the WDs cool, after about 2—3 Gyr, the
fields begin to appear much more frequently and with much
greater field strength (Bagnulo & Landstreet 2022). (2) The most
massive WDs, with masses above perhaps 1.1 Mg, are prob-
ably produced by WD-WD binary mergers (Tout et al. 2008;
Briggs et al. 2015; Garcia-Berro et al. 2012). These massive
WDs are usually strongly magnetic from nearly (or exactly) the
moment of the merger, with fields of many megaGauss (MG)
and very short rotation periods (Bagnulo & Landstreet 2022).
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Intermediate-mass WDs probably represent a mixed population
with a variety of origins, and may frequently result from binary
evolution.

However, our observational understanding of the later evolu-
tion of magnetic fields in WDs that are older than a cooling age
of about 5 Gyr is extremely limited. By this age, most magnetic
WDs no longer display detectable Balmer lines (He lines dis-
appear at a much younger age), which are commonly employed
for detecting a magnetic field through spectral lines. If, however,
WDs are metal polluted from accretion of circumstellar debris
(often classified as DZ WDs), metal lines can be employed
(Hollands et al. 2017, 2018b; Kawka et al. 2019). Alternatively,
the magnetism of cool carbon-rich WDs with strong carbon-
based molecular bands, classified as DQ WDs, can be stud-
ied using polarization in CH molecular bands when they are
detectable, e.g., Angel & Landstreet (1972), Berdyugina et al.
(2007), and Vornanen et al. (2013). In the remaining feature-
less cool WDs, which are classified as DC WDs, broad-band
polarimetry may be employed. This technique has hardly been
used for magnetic field searches since the 1970s (Angel et al.
1981). After these earliest works, the only discoveries of mag-
netic DC WDs were those made with spectropolarimetry by
Putney (1997) and by Bagnulo & Landstreet (2020). Before the
survey of magnetic WDs in the local 20 pc volume was com-
pleted (Bagnulo & Landstreet 2021), only 10 of the 30 DC WDs
in this volume (the nearest and brightest DC WDs) had been
searched for evidence of magnetism, and virtually none of the
fainter, more distant DCs had been studied. This lack of data
meant that we had almost no information about the presence
of magnetic fields in the commonest spectral class of the oldest
WDs. Hence, the magnetism in WDs that was produced during
the first half of the age of the disk of the Milky Way was almost
completely unknown territory.

In order to fill some of this information void, we are car-
rying out a systematic survey of optical circular polarization
of known and suspected DC WDs in the northern hemisphere
(Berdyugin et al. 2022, 2023). Here, we present a compilation of
more than 110 new observations obtained for 84 WDs in 2022
July, 2023 November, and 2024 February with the high-precision
three-band polarimeter Double Image Polarimeter — Ultra Fast
(DIPol-UF) deployed on the Nordic Optical Telescope (NOT),
located at the Observatorio del Roque de los Muchachos on the
Canary Island of La Palma, Spain, including six new detections
of magnetic DC WDs.

2. Observations

New broad-band circular polarization (BBCP) measurements
were obtained from 2023 March — 2024 February using the
DIPol-UF three-band polarimeter on the 2.5-m NOT. This instru-
ment has been described in detail by Piirola et al. (2021). Briefly,
we obtain measurements of broad-band circular polarization in
three bands with DIPol-UF (which we call B’, V', R’), each about
1000 A wide, centered on the wavelengths 4450 A, 5400 A, and
6400 A. These bands are defined by sharp-cutoff dichroic fil-
ters with a transmission of about 90% across most of each band
(see Fig. 1 of Berdyugin et al. 2022). The stability, sensitivity,
and zeropoint errors of DIPol-UF have been studied extensively
using observations of bright standard stars and WDs with known
circular polarization properties, and it is clear that we can reli-
ably detect polarization levels down to 0.01% with a precision
and accuracy of 0.002% at least. In practice, the precision of the
survey is mainly limited by the photon number from each tar-
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get WD at a given telescope (Piirola et al. 2021; Berdyugin et al.
2022).

2.1. Observations of standard stars

During our observing run, we obtained measurements of var-
ious bright nonpolarized nearby stars to calibrate the instru-
mental polarization. In addition, we observed the well-known
MWD WD 1900+705, which appears to show a signal of cir-
cular polarization that is nearly constant with time (see, e.g.,
Bagnulo & Landstreet 2019).

The measurements of unpolarized stars yield an instrumen-
tal polarization to a precision better than 107> (a few parts per
million). In the B’V’R’ bands, the values of the reduced Stokes
parameter V/I are 0.0121 +0.0004%, 0.0109 +0.0005%, and
0.0084 + 0.0004%, respectively. This instrumental polarization
was subtracted from the measured polarization of all targets.

2.2. Science targets

Most DC WDs have relatively low effective temperature T.g val-
ues, often lower than 5000 K, and the nearest DC WDs mostly
have Gaia G magnitudes of 15 or fainter. All our targets were
chosen based on the recent nearly complete survey of spectral
types and physical parameters of northern WDs within 40 pc of
the Sun (McCleery et al. 2020; O’Brien et al. 2024). By expand-
ing our survey to a volume within roughly 40 pc of the Sun, we
reach typical magnitudes of 17 or even fainter for the most inter-
esting (oldest) DCs. This is near or beyond our limiting magni-
tude for the desired measurement uncertainty level.

Table 1, “Basic parameters of stars observed”, available
at the CDS gives the list of DC WDs that we observed dur-
ing four observing runs on the NOT in 2022 November, 2023
March and November, and 2024 February. We also included
some observations that were obtained in a previous run in
July 2022, which were not published in our previous papers
because of an oversight. The target names are listed accord-
ing to the (frequently unofficial but convenient) Villanova des-
ignation (McCook & Sion 1977, 1999), followed by the main
Simbad identifier, the Gaia G magnitude and distance, and
various stellar parameters derived from O’Brien et al. (2024),
Gentile Fusillo et al. (2021), and Bédard et al. (2020). Column 8
of Table 1, labeled “Composition” shows the spectral class
of the WD when it is different than DC, using the classifica-
tion by O’Brienetal. (2024) (see below). In addition to tar-
gets that were never observed before, our list includes a num-
ber of WDs in which a magnetic field has been detected in
previous studies, namely WD 0004+122 (Bagnulo & Landstreet
2020); WD 0548—-001 (spectral class: DQp Landstreet & Angel
1971); WD 07564437 (Putney 1997); WD 1008+290 (spec-
tral class: DQ, Schmidtetal. 1999); WD 1036-204 (spectral
class: DQ, Liebert et al. 1978); WD 1315+222 (Berdyugin et al.
2022); WD 1346+121 (Berdyugin et al. 2023); WD 1556+044
(Berdyugin et al. 2022); WD 2049-222 (Berdyugin et al. 2022);
WD 2049-253 (Bagnulo & Landstreet 2020); WD 2211+372
(Berdyugin et al. 2023). These observations served to confirm
detection, to further verify the instrument reliability and stabil-
ity, and to set a baseline for future studies of the rotational periods
of these MWDs.

This target list includes different categories of cool WDs: He-
rich and H-rich featureless WDs, and a small number of cool
DQ WDs with molecular carbon (C,) bands. WDs with He-rich
atmospheres cease to display spectral lines when the cooling has
reduced T below about 11000 K, which occurs at a cooling
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age of about 1 Gyr, and our list includes a number of DC WDs of
this type that have ages of only 2—4 Gyr. In contrast, the Balmer
lines of WDs with H-rich atmospheres are still visible until Teg
has dropped to a value of about 5000 K, which requires a cooling
time of about 5 Gyr.

The resulting measurements of the broad-band circular
polarization in each of the three filter bands, together with timing
information, including JD, date, and time at the middle of each
observation, and the total exposure time of each target, are listed
in Table 2, “Observing log of WDs”, available online at the CDS.
Each observation consisted of a long series of 30s to 60's expo-
sures. We report in Table 2 the average of these series values,
hereafter called measurements, while the mean quadratic error
from the individual exposures of a given series was used to esti-
mate the measurement error. Additional details of the data acqui-
sition and reduction are discussed in Berdyugin et al. (2022).

Inspection of Table 2 shows that for the hotter targets, the
uncertainties tend to be similar across all three bands, and they
tend to be smallest in the red R’ band for the cooler WDs. For obvi-
ous reasons, the uncertainties are larger for the fainter WDs, for
which they sometimes rise above 0.1%. Table 2 contains obser-
vations in which two or three of the filter bands disclose polar-
ization robustly non-zero at more than the 30 level, as well as
isolated entries in which a single filter provides a marginally 30
result. We considered that we detected nonzero circular polariza-
tion either (1) when more than one measurement in any filter band
exceeded a significance of 30, or (2) when a single measurement
was obtained with a significance of 5o. With these criteria, we
detected fields in 6 of the 75 new WDs reported in this study.
Two of the six fields we detected were further confirmed by the
detection of similar polarization levels in two successive measure-
ments. The new magnetic WDs discovered in this survey are dis-
cussed individually in the following section of this paper.

3. Results
3.1. Newly discovered magnetic WDs

Among the stars that were observed for the first time in
this survey, we detected a nonzero signal of circular polar-
ization in six WDs: WD0004+337 =LP240-29; WDO00
19+423 = EGGR 459; WD 0021+683 = G242-54B; WD 0419+
576 =LP84-16; WD 06542+059 =2MASS J06572938+0550
479; and WD 0745+115=SDSSJ074842.48+112502.0. Their
polarization as a function of the broad-band filters is shown in
Fig. 1. We comment on the newly discovered stars below. In
addition, we comment on the known very strong field MWD
WD 0745+115, which shows short-term variability.

3.1.1. WD 0004+337

This WD was originally identifed by Luyten (1995) as a nearby
object based on its high proper motion. Its was classified as
a probable DC WD by Limoges et al. (2015) and was con-
firmed using Gaia data by Gentile Fusillo et al. (2019, 2021).
Spectral class DC and physical parameters were determined by
Blouin et al. (2019). Most recently, the physical parameters have
been slightly revised by O’Brien et al. (2024). Because Teg is
significantly above 5000 K without any trace of He, it is assumed
to have a He-rich atmosphere. The cooling age of this DCH star
is estimated to be nearly 5 Gyr (the letter H after the spectral type
DC means that the WD is magnetic).

We only observed this WD once, but nonzero polarization
at about the 0.5% level was observed in the B’ filter at the 9o
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Fig. 1. Wavelength dependence of the circular polarization for the six
newly detected magnetic WDs.
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level and in the R’ filter at the 8o~ level. We therefore regard this
detection as quite secure. The polarization detected in both fil-
ters has the same sign. However, remarkably, a barely detectable
polarization level (at 30) was observed in the V' filter.

3.1.2. WD 0019+423

This object, first identified as a WD by Greenstein (1979), has
been included in numerous studies. Its parameters have most
recently been derived by O’Brien et al. (2024), who considered
it to have a DC spectrum with a He-rich atmosphere. However,
with a derived mass of only 0.39 M,,, which is slightly below the
lowest mass that can be produced by single-star evolution, we
suspect that this object may be an undetected binary pair of two
similar WDs.

Circular polarization is detected at roughly the 0.8% level
only in the B’ band, but the observed value is nonzero at the 120
level, and the detection is therefore very secure. If our suspicion
of binarity is correct and roughly half the light is contributed by
a nonpolarized WD, the typical polarization levels in the band
showing clear nonzero polarization could be near the 1.6% level.
In any case, the broad-band variation of the polarization is rather
similar to that of WD 0004+337 above.

3.1.3. WD 0021+683

This WD is the fainter member of a common-proper-motion
binary with a separation of about 5arcsec. The companion is
a very cool star some three mag brighter than the WD, pre-
sumably an M dwarf. The object was identified as a WD
by Gentile Fusillo et al. (2019) and was observed spectroscop-
ically by Tremblay et al. (2020). It is included in the 40pc
WD sample (McCleery et al. 2020; O’Brien et al. 2024). It
appears to have a He-rich atmosphere and an age of more that
5 Gyr.

Circular polarization is only detected with high confidence in
the R’ band, where the polarization of 0.435% provides a detec-
tion at nearly the 60 level. Polarization is also detected in the V’
band at the 3.50 level, so that the field in this star is considered
to be reliably detected, but is close to the threshold for a reliable
detection with our telescope and instrument.

This WD shows only weak polarization in the B’ band and
appears to have a BBCP spectrum that changes sign at a wave-
length between the R’ band and the two bluer bands.

3.1.4. WD 0419+576

This object is a relatively warm DC WD with a cooling age of
about 2.5 Gyr. It was identified as a WD candidate from the Gaia
DR2 data (Jiménez-Esteban et al. 2018). A spectrum obtained
by Tremblay et al. (2020) led to a clear identification as a DC
WD. The WD is within the 40 pc volume (McCleery et al. 2020;
O’Brien et al. 2024).

The absolute value of the observed circular polarization sig-
nal is consistently about 0.15% in the three bands, but it changes
sign between the B’ and the other two bands. In the B” and V’
bands, the signal is only detected at about the 30 level, but in
the R’ band, the detection is at the 5o level, and we consider
that the detection of a field is secure, if uncomfortably close to
our detection limit. The magnetic field of this DCH star is prob-
ably somewhat weaker than those of the three WDs discussed
above.

A10, page 4 of 6

3.1.5. WD 0654+059

This object is a recently discovered nearby WD. It was first
identified in the Gaia DR2 release by Jiménez-Esteban et al.
(2018). The WD is located within the local 40 pc volume, and
the physical parameters were estimated by Gentile Fusillo et al.
(2019, 2021), McCleery et al. (2020), O’Brien et al. (2024). A
flux spectrum was obtained by Tremblay et al. (2020), which
resulted in the DC classification.

Three band polarization measurements were obtained during
two winter runs. Polarization was clearly detected first in one
band and then in two bands, and finally (by substantially increas-
ing the total time on target), in all three bands. However, a close
examination of the measured polarization values obtained during
the three measurements does not reveal any clear temporal vari-
ation between them within the measurement errors. It appears
that all three bands report polarization values of the same sign,
but the V’-band polarization value is higher by about 50% than
the values found in the other two bands. The highest Stokes V/I
value we found is just below 0.5%.

3.1.6. WD 0745+115

Like several of the targets in this section, WD 0745+115 is a very
recent addition to the list of relatively nearby WDs, although it
lies outside the 40 pc volume. It was identified as a nearby WD
by Jiménez-Esteban et al. (2018), an identification confirmed
by Gentile Fusillo et al. (2019). A spectrum was obtained by
Kilic et al. (2020), who identified the WD as a DC star. The basic
parameters were derived by Gentile Fusillo et al. (2019, 2021),
who reported that it has a relatively high mass of 0.93 M and
an effective temperature T close to 10 000 K. For this WD, the
absence of Balmer lines is a very clear indication of a He-rich
atmosphere.

Strong circular polarization is present in all observed bands.
The polarization approaches +2% in the V' band, is close to +1%
in the R’ band, and reverses sign and exceeds —1% in the B’
band. There is no significant indication of variability in the four
measurements taken during about one year.

3.1.7. WD 0756+437

WD 0756+437 was observed as an extremely interesting target
of opportunity that was easily included in our general program.
The star was originally identified as a DF-C WD with a possi-
ble 14670 A feature (Greenstein et al. 1977; Greenstein 1979). It
was repeatedly observed photometrically and spectroscopically
since then, especially after the polarimetric discovery of a large
magnetic field (see below). Putney (1995) identified the object as
a DA WD with a H-rich atmosphere on the basis of the compar-
ison of features in the polarization spectrum with the theoretical
spectrum of H. The star is within the 40 pc volume around the
Sun (McCleery et al. 2020; O’Brien et al. 2024).

An extremely high level of circular polarization that rises to
the huge value of V/I ~ 8% at around 5500 A was discovered by
Putney (1995), who published a single (nearly featureless) flux
spectrum and an excellent circular polarization spectrum. The
observed polarization level indicates that this WD possesses a
very strong field. Our broad-band Stokes V/I measurements are
fully consistent with Putney’s data.

Putney compared narrow polarization features with predicted
wavelength positions of various components of He in fields
of hundreds of MG (Wunner et al. 1985) and concluded that
the mean ({|B|)) field must be about 200—-220 MG in strength.
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This field strength was also supported by Schmidt et al. (2003)
on the basis of SDSS intensity spectra. Comparison of the
spectral energy distribution with models (Limoges et al. 2015;
Gentile Fusillo et al. 2021) suggests that T = 7215K, M =
1.04 M, and that the cooling age is about 4.45 Gyr. This DAH
WD is thus probably (one of?) the oldest known, strongly mag-
netized products of a WD-WD merger (Garcia-Berro et al. 2012;
Bagnulo & Landstreet 2022).

We took five polarization data sets during two years. From
the fact that the first two measurements, taken about 3 h apart,
also provide the highest and lowest polarization values in
our measurement set, we deduce that the rotation period of
this star could be on the order of six hours. Photometry by
Brinkworth et al. (2013) showed very large amplitude sinusoidal
photometric variations (semi-amplitude of +4%) with a unique
period of 6.68 h. Because the polarimetric variations are due to
and locked to the stellar rotation, the agreement of the polarimet-
ric period constraints with the photometric period confirms that
the photometric period is the stellar rotation period.

3.2. Other targets with marginal detections

In addition to these reasonably certain detections, the obser-
vations of nine other DC WDs provided a single detection
at or slightly above the 30 level in one band. These WDs
can be regarded as candidates that need further measurements
for a confirmation. They are WD 0052+595; WD 0102+210;
WD 0156+155; WD 0357+513; WD 0407+197; WD 0426+588;
WD 1554-079; WD 1731+290. Because of previous experience
with unsuccessfully trying to confirm magnetic fields based on
a single 30 polarization detection (see Sect. 3.3 below), we sus-
pect that the majority of these detections will not be confirmed,
except perhaps for the case of WD 0052+595.

3.3. Targets with unconfirmed detections

In our previous observing runs, polarization was detected once in
a single band at a level slightly higher than 30 in observations of
WD 1434+437 and WD 1533+469 (Berdyugin et al. 2023). We
obtained one more observation of each of these two stars that
failed to confirm the marginal detections reported earlier. We
dropped these stars from our list of DCH candidates.

4. Discussion and conclusions

The circular polarization levels detected with the DIPoL-UF at
NOT range from about 1%, found in two DC WDs to a number
of detections of polarization at levels between 0.2% and 0.6%,
with measurement uncertainties ranging between about 0.02%
to 0.1%. It is clear that an extremely important feature of the
DIPoL-UF polarimeter is its stable and precisely measured zero-
point (Berdyugin et al. 2022). However, our observing program
reaches the limit of what can be achieved with a medium-sized
telescope such as the 2.5m NOT. Further substantial progress
will require the use of larger telescopes.

Figure 2 shows the relation of the magnitude and the uncer-
tainty of our measurement errors of all NOT+DIPoL-UF mea-
surements of WDs as a function of Gaia G magnitude, normal-
ized to 1h exposure time. This figure represents a substantial
update compared to Fig. 4 of Berdyugin et al. (2022). It may
be used to make quantitative predictions regarding the level of
polarimetric precision that may be achieved for the BBCP mea-
surements as a function of exposure time and stellar magnitude.
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Fig. 2. Relation of the magnitude and measurement errors of all DIPoL-
UF measurements of WDs at NOT as a function of Gaia G magnitude,
normalized to 1 h exposure time.

It can also be used to evaluate observational requirements for a
given WD with DIPol-UF employed on a larger telescope.

Our search for broad-band circular polarization, and there-
fore, for magnetic fields, in DC WDs continues to deliver detec-
tions of previously unknown fields in these faint and feature-
less objects, with a detection rate of 13 new MWDs so far out
of 101 observed new targets. The diverse outcome obtained
in our different runs is remarkable: Berdyugin etal. (2022)
reported the detection of 2 new MWDs out of 3 newly observed
DC WDs, Berdyugin et al. (2023) reported 5 out of 23, and
we detected and reported 6 new MWDs out of 75. Overall,
the detection of a magnetic field in 13 out of 105 observed
WDs is fully consistent with the frequency of the occurrence
of magnetic fields in the DC WDs in the local 20pc vol-
ume, 13.3 + 6.2%, that was measured by Bagnulo & Landstreet
(2021). This value is certainly an underestimate of the actual
frequency of magnetic fields in old WDs because stars with
magnetic fields weaker than a few MG do not produce a sig-
nal of circular polarization that can be detected with our instru-
ments. On the other hand, only 2 of the newly discovered
magnetic DC stars show circular polarization levels in excess
of 1%. We found no new magnetic DC WDs with extremely
high polarization levels in our survey (several percent polariza-
tion), similar to those found in other types of magnetic WDs,
such as WD 1900+705 (=Grw+70° 8247, ~3%, Kemp et al.
1970), WDO0756+437 (=EGGR 428, ~8%, Putney 1995),
CL Oct (=EUVEJ0317-85.5, ~11%, Barstow et al. 1995), and
WD 10314234 (=PG 10314234, ~12%, West & Schmidt 1984;
Latter et al. 1986; Schmidt et al. 1986). Our new data, combined
with spectropolarimetric surveys of WDs of various cooling
ages, will eventually help us to understand the origin and evo-
lution of magnetic fields in degenerate stars.

We note that roughly half of the DCs observed in this sur-
vey belong to the category of younger DCs that have He atmo-
spheres, Tex = 6000K, and cooling ages younger than about
4 Gyr. These stars were presumably DB WDs earlier in their
cooling. The other, older, DCs, also about half of the sample,
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with lower T values and ages older than about 4 or 5 Gyr, may
have H-rich or He-rich atmospheres, and these stars sample the
production of magnetic WDs during the first few billion years of
the evolution of the Milky Way galaxy.

We cannot assign definite magnetic field strengths to the
observed polarization signals because the theory of continuum
circular polarization in these very cool WDs has not been stud-
ied in detail. However, using a rough estimate (derived from
somewhat hotter magnetic WDs) that polarization V/I ~ 1% is
produced by a mean line-of-sight field component (B;) of about
15 MG (Bagnulo & Landstreet 2020), most of the fields detected
in our survey probably have overall typical field strengths (|B|)
of a few MG to tens of MG, rising to perhaps as high as 100 MG
in the most highly polarized WDs.

The magnetic fields of DC WDs have been an almost com-
pletely neglected topic since the 1970s, when searches with
broad-band polarimetry went out of fashion. We showed that
this method of searching for fields in these generally faint WDs
is still an extremely powerful tool that has revealed MG-level
fields in a significant fraction of the DCs. These newly discov-
ered magnetic DC WDs can now be studied with spectropo-
larimetry using larger telescopes, which will provide additional
constraints for developing a suitable model for their enigmatic
circularly polarized continuum spectra.

Data availability

Tables 1 and 2 are available at the CDS via anonymous ftp to
cdsarc.cds.unistra. fr (130.79.128.5) or via https://
cdsarc.cds.unistra.fr/viz-bin/cat/J/A+A/690/A10
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