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ABSTRACT

Context. The presence of infrared (IR) excess flux observed in white dwarfs is related to the existence of debris disks or substellar
companions. These systems provide important clues in studies of extrasolar planetary material and binary evolution. However, fully
characterising their properties requires a statistically significant, complete sample.

Aims. This work aims to identify a complete sample of white dwarfs with IR excess emission within 100 pc of the Sun.

Methods. We built the spectral energy distributions (SEDs) of the white dwarfs using synthetic photometry in 56 optical filters of
the Javalambre Physics of the Accelerating Universe Astronomical Survey system, generated from Gaia Data Release 3 low-resolution
spectra and complemented with the latest IR photometry available at the Virtual Observatory. We used Virtual Observatory SED
Analyzer (VOSA) to fit the SEDs with different atmospheric white dwarf models depending on the source spectral type. We visually
checked the optical and IR images to identify any contaminated photometry.

Results. We built a catalogue of 456 IR excess white dwarfs, of which 292 were robust identifications, and 164 were candidates; of
the total, 351 (~75%) were new identifications. This implies a fraction of IR excess white dwarfs between 5.9 + 0.3% and 9.2+0.4%,
which is higher than previous works, but in agreement with some more recent estimates. Furthermore, for the sample of IR excess white
dwarfs, the fraction of sources with non-hydrogen atmosphere increases with the Gaia Ggp — Ggrp colour, in contrast to the general
white dwarf population. However, this result should be interpreted with caution. Additionally, a thorough comparison of our catalogue
with those of previous studies was performed.

Conclusions. The sample of white dwarfs with IR excess emission within 100 pc presented in this work is the largest, most complete,
and most reliable to date. Thanks to their proximity, they are ideal targets for follow-up studies aimed at characterising circumstellar

disks and substellar companions, as well as the composition of accreted planetary material.
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1. Introduction

The vast majority of stars have already become (or will end up
becoming) white dwarfs (e.g. Althaus et al. 2010), making these
objects very common in our Galaxy and important carriers of
information about their progenitors. They address key problems
in astrophysics, serving as estimators of galactic evolution and
star formation history (Rebassa-Mansergas et al. 2015; Torres
et al. 2021; Lam & Rowell 2025), reliable cosmic chronometers
(Fontaine et al. 2001; Rebassa-Mansergas et al. 2023), and nat-
ural laboratories for testing fundamental physics under extreme
conditions (Isern et al. 2022). Moreover, white dwarfs have been
identified as key objects for probing the elemental composi-
tion of extrasolar planetary material through the study of metal
abundances in their atmospheres (Jura 2003).

Due to their high density, heavier elements than hydrogen
diffuse to the deep interiors of white dwarfs. As a consequence,
a large percentage of them (~70%; Torres et al. 2023; Jiménez-
Esteban et al. 2023; Manser et al. 2024) show hydrogen lines in
their spectra. However, helium or carbon can arise to the surface
during the evolution (i.e. cooling) of white dwarfs, especially
when they cool enough to become convective (Koester & Kepler
2019; Rolland et al. 2020; Bédard 2024). Moreover, 25-50% of

* Corresponding author: rmurillo@cab.inta-csic.es

them show metal-pollution in their atmospheres as revealed by
optical and/or ultraviolet spectroscopy (Zuckerman et al. 2003,
2010; Koester et al. 2014), which is thought to arise from accre-
tion of planetary material (Jura 2003; Jura & Young 2014). In
this scenario, a surviving planet (although a brown dwarf can-
not be ruled out; see, e.g., Casewell et al. 2024) perturbs the
orbit of a minor body (asteroid-, comet-, or moon-like in com-
position). The minor body enters the white dwarf tidal radius,
becomes tidally disrupted, with its fragments eventually becom-
ing accreted onto the white dwarf (Debes & Sigurdsson 2002;
Mustill et al. 2024; Veras et al. 2024).

The disruption of a minor body is expected to form a cir-
cumstellar dust or gas disk around the white dwarf (Debes et al.
2012b; Veras et al. 2014; Malamud & Perets 2020b,a), from
which material is accreted onto its surface (Veras et al. 2015;
Malamud et al. 2021; Li et al. 2021; Brouwers et al. 2022).
There is overwhelming observational evidence for the existence
of both dust and gas disks around white dwarfs, supporting the
above scenario. Dust disks have been detected at infrared (IR)
wavelengths for about 1-4% of all white dwarfs' (e.g. Rocchetto
et al. 2015; Farihi 2016; Rebassa-Mansergas et al. 2019; Wilson
et al. 2019; Rogers et al. 2020; Wang et al. 2023). Gas disks are

I Note: 50.5% of white dwarfs with IR excess are attributed to the
presence of a brown dwarf companion.

A268, page 1 of 12

Open Access article, published by EDP Sciences, under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
This article is published in open access under the Subscribe to Open model. Subscribe to A&A to support open access publication.


https://www.aanda.org
https://doi.org/10.1051/0004-6361/202557709
https://orcid.org/0009-0002-8578-0765
https://orcid.org/0000-0002-6985-9476
https://orcid.org/0000-0001-5777-5251
mailto:rmurillo@cab.inta-csic.es
https://www.edpsciences.org/en/
https://creativecommons.org/licenses/by/4.0
https://www.aanda.org/subscribe-to-open-faqs
mailto:subscribers@edpsciences.org

Murillo-Ojeda, R., et al.: A&A, 707, A268 (2026)

considerably less common, but typical double-peaked spectral
features have been observed in the optical for a few dozen
white dwarfs (e.g. Ginsicke et al. 2006; Farihi et al. 2012;
Brinkworth et al. 2012; Debes et al. 2012a; Melis et al. 2020;
Owens et al. 2023). Moreover, the existence of circumstellar
material is corroborated by the observation of transits caused
by disintegrating bodies (e.g. Vanderburg et al. 2015; Manser
et al. 2019; Guidry et al. 2021; Farihi et al. 2022; Aungwerojwit
et al. 2024). Additional evidence for the ongoing accretion pro-
cess in metal-polluted white dwarfs arises from the detection
of X-rays (Cunningham et al. 2022). Once accretion ensues on
the white dwarf, the diffusion times are expected to range from
~yr in hydrogen-rich atmospheres to ~Myr in helium-rich ones
(Harrison et al. 2021). The diffusion timescales of helium-rich
atmospheres are presumably longer than the typical lifetime of
dusty disks (Girven et al. 2012; Cunningham et al. 2021). This
could explain why the percentage of white dwarfs that display
IR excess due to the existence of an accretion disk is consider-
ably smaller than the fraction showing metal-pollution in their
atmospheres. Another possibility is that these disks are too faint
to be detected.

White dwarfs with IR excess are excellent candidates for
spectroscopic follow-up studies aimed at revealing the chemi-
cal composition of the accreted bodies and hence of extra-solar
planetary material (e.g. Farihi et al. 2013; Raddi et al. 2015; Xu
et al. 2017; Hollands et al. 2018; Swan et al. 2019; Badenas-
Agusti et al. 2024). However, most of the existing IR excess white
dwarf samples are magnitude-limited, which is an obstacle to the
derivation of realistic determinations of the incidence of metal-
polluted white dwarfs as a function of effective temperature and
mass. In this paper, we aimed to solve this issue via making use
of the Gaia Data Release 3 (DR3; Gaia Collaboration 2023b) to
search for new IR excess white dwarfs among all objects located
within 100 pc from the Sun.

The 100 pc white dwarf sample is expected to be a nearly
complete volume-limited sample (Jiménez-Esteban et al. 2018).
The work presented here superseded the one we performed in
Rebassa-Mansergas et al. (2019, hereafter RM+19), which made
use of the former second Data Release of Gaia. At present,
Gaia DR3 provides low-resolution spectra, which allow for more
robust optical spectral energy distributions (SEDs) to be built,
as compared to those obtained in RM+19. Moreover, a larger
number of white dwarfs now have available IR photometry from
different surveys, which considerably increased the initial sam-
ple intended for study. In addition, with the aim of presenting a
sample of IR excess white dwarfs as pure as possible, we per-
formed a thorough search for contaminants. Finally, we carried
out an exhaustive comparison between our catalogue and those
in the literature. In a second publication, we will perform a stel-
lar parameter determination and analysis of the full catalogue,
including also a discussion on the origin of the detected excess
(arising either from a circumstellar disk or from a low-mass or
brown dwarf companion).

The paper is organised as follows. In Section2 we intro-
duce our methodology for identifying IR excess white dwarfs.
In Section 3, we describe our results. In Section4, we compare
our catalogue with previously published samples. In Section 5,
we discuss the IR excess fraction obtained, and we present our
conclusions in Section 6.

2. Identification of sources with IR excess emission

We identified the IR excess from the analysis of the SEDs, as in
RM+19.
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2.1. The 100 pc sample

The initial sample of this work contained 8150 white dwarfs

spectroscopically classified and characterised by Jiménez-

Esteban et al. (2023, hereafter JE+23). In that work, the authors

built a volume-limited catalogue of 12718 white dwarfs within

100 pc from the Sun. The white dwarf candidates of Gaia DR3

were selected from their position in the Gaia Hertzsprung-

Russell diagram (HRD) after imposing the following astrometric

and photometric quality criteria:

(i) w-30, = 10mas and w/o,, > 10; where w is the parallax
and o, is its error;

(i1) Fp/0Fy, = 10 and Frp/0F,, = 10; where Fpp and Frp are
the integrated BP and RP mean fluxes, and op,, and op,,
are their respective errors;

(iii) RUWE < 1.4, which is the renormalised unit weight error;
values of RUWE > 1.4 indicate a poor astrometric solution
(Lindegren et al. 2021);

@iv) |C*| < 30 ¢+; where C* is the corrected BP and RP flux excess
factor and o ¢- its scatter following the prescription by Riello
et al. (2021).

Additionally, the authors fitted the SEDs of 8150 white dwarfs

with Ggp — Grp < 0.86 (T = 5500K) with models to clas-

sify them as either pure hydrogen atmosphere (DA) white dwarfs
or non-DA white dwarfs, the latter lacking hydrogen and repre-
sented in that work by helium atmospheres. We refer to JE+23 for

a detailed explanation of the classification methodology. These

8150 spectroscopically classified objects were our initial search

sample for IR excess emission.

2.2. Spectral energy distributions

We built the SEDs from the optical to the mid-infrared (MIR)
wavelength range. For the optical range, we used GaiaXPy? to
obtain synthetic photometry from the Gaia DR3 spectra using
all their coefficients (Carrasco et al. 2021). For the IR range (1 >
12000 A), we compiled photometric data from public surveys in
the Virtual Observatory (VO?) with the aid of Topcat (Taylor
2005).

2.2.1. Optical photometry

We used the same methodology as in JE+23 to obtain the opti-
cal photometry from the Gaia DR3 spectra. Thus, we selected
the photometric system of Javalambre Physics of the Accelerat-
ing Universe Astronomical Survey (J -PAS*: Benitez et al. 2014;
Marin-Franch et al. 2012) for the synthetic photometry obtained
from the Gaia spectra. This selection was made for the follow-
ing two reasons: i) it samples nearly the whole wavelength range
covered by Gaia (=#3300-10500 A) with a total of 60 filters: 54
narrow filters (=#3780-9100 A, with a full width at half-maximum
~145A), 2 wider filters in the reddest and bluest part of the
wavelength range, and 4 Sloan Digital Sky Survey (SDSS) -like
filters; ii) the spectral resolution of the photo-spectra obtained
is similar to Gaia DR3 low-resolution spectra (R ~ 60). Due to
the low signal-to-noise ratio (S/N) at the bluest end of the Gaia
DR3 spectra (Gaia Collaboration 2023a), we only kept J-PAS

2 https://gaia-dpci.github.io/GaiaXPy-website/

3 The VO (https://www.ivoa.net/about/what-is-vo.html) is
an initiative of the International Virtual Observatory Alliance (IVOA:
https://www.ivoa.net/). It was created to optimise the mining of
astronomical data. The VO provides services and tools that follow the
FAIR principles: findable, accessible, interoperable, and reusable.

4 http://www.j-pas.org/
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Table 1. IR data from VO archives used to build the SEDs.

Survey  Facility/instrument (filters)(© Quality flags
2MASS IMASS (J, H, K,) Qflg € (A, B,C, D)
UKIDSS UKIRT/WFCAM (J, H, K) |ppErrBits| < 256

VISTA  Paranal/NIRCAM (J, H, K,)  |ppErrBits| < 256

WISE WISE (W1, W2) -

Spitzer IRAC (I1, 12, 13, 14) @g= 00t P =0

MIPS (24 wm, 70 pum, 160 pm)

Notes. The catalogues used from each survey were: i) 2MASS: 2MASS
All-Sky Catalog of Point Sources; ii) UKIDSS: Large Area Sur-
vey (LAS) DRI10, Galactic Clusters Survey (GCS) DRI10, Galactic
Plane Survey (GPS) DR7, Deep Extragalactic Survey (DXS) DRI10;
iii) VISTA: VISTA Variables in the Via Lactea (VVV) DRS5, VISTA
Kilo-Degree Infrared Galaxy (VIKING) DR4, VISTA Hemisphere Sur-
vey (VHS) DR6, VISTA Magellanic Survey (VMS) DR4; iv) WISE:
CatWISE2020 (Marocco et al. 2021); v) Spitzer: Galactic Legacy
Infrared Midplane Survey Extraordinaire (GLIMPSE) I, IT & 3D, ®The
Spitzer Enhanced Imaging Products (SEIP) source list. ’Detailed infor-
mation on the mentioned filters can be found at the SVO Filter
Profile Service “Carlos Rodrigo”’ (Rodrigo et al. 2024).

filters with effective 4 > 4000 A, reducing the number of J-PAS
filters to 56. We also imposed a quality cut in photometry, keep-
ing only data with flux relative errors lower than 10% and only
selecting objects with at least four J-PAS photometry points. All
8150 initial objects satisfied these criteria.

2.2.2. IR photometry

To extend the coverage of the SED to longer wavelengths
(A > 12000 A), we searched for the available photometry at
the following surveys: Two Micron All Sky Survey (2MASS;
Skrutskie et al. 2006), UKIRT Infrared Deep Sky Survey
(UKIDSS; Hewett et al. 2006), Visible and Infrared Survey Tele-
scope for Astronomy (VISTA; Cross et al. 2012), Wide-field
Infrared Survey Explorer (WISE; Wright et al. 2010), Spitzer
(Werner et al. 2004), Midcourse Space Experiment (MSX; Egan
& Price 1996), AKARI (Murakami et al. 2007), and Infrared
Astronomical Satellite (IRAS; Olnon et al. 1986). We note that
the Y and Z VISTA and UKIDSS photometry were excluded
because this region of the SED was already covered by the
synthetic J-PAS photometry.

In order to avoid misidentifications of high proper motion
white dwarfs, we translated the Gaia coordinates to an epoch
closer to the mean observation epoch of each survey using the
proper motion provided by Gaia DR3. We used epoch J2000
for 2MASS, MSX, and IRAS, as well as J2005 and J2010 for
AKARI and Spitzer, respectively, J2015.4 for WISE, and finally,
J2016 for UKIDSS and VISTA. We then limited the search into
a 3" radius. The search for counterparts in AKARI, IRAS, and
MSX returned no results for our white dwarf sample.

Afterwards, we cleaned up the photometry found by select-
ing those data with good quality flags. Table 1 shows filters and
quality flags used for each survey. It also includes a note listing
the used catalogues.

To have reliable IR excess detection, we only kept SEDs
with at least three photometric points at wavelengths longer than
12000 A. This resulted in a sample of 5084 objects for the IR
excess emission search.

5 http://svo2.cab.inta-csic.es/theory/fps/

Thus, the analysed SEDs contained at least seven photo-
metric points (four in the optical and three in the IR) up to a
maximum of 71, with ~70% of them containing 59 or more
photometric points.

2.3. Excess emission identification

We used the Virtual Observatory SED Analyzer (VOSAS;
Bayo et al. 2008) to identify possible IR excess emission by
single object model SED fitting.

The VOSA tool performed two automatic analyses of the pho-
tometric data to detect any possible flux excess emission. The
first analysis consisted of calculating the regression slope (a;
Lada et al. 2006) of the observational data in the log vF, ver-
sus logv flux-frequency plane, starting at the first point with
A > 21500 A, and adding one new data point at a time in increas-
ing wavelength direction. When the regression slope, «, taking
into account its error, was smaller than 2.56, then VOSA flagged
the data point as affected by IR excess. The flagged data points
were not longer considered in the subsequent model fitting.

After this first analysis, we fit the SEDs with white dwarf
atmospheric models of Koester (2010). We used DA and non-
DA models depending on the spectral classification by JE+23
(see Sect. 2.1). This spectral classification delivered an accuracy
of over 90% when using the Montreal White Dwarf Database
(MWDD) classification as reference and is in fair agreement
with a later classification based on more sophisticated artificial
intelligence algorithms (Garcia-Zamora et al. 2025). We refer
to JE+23 for a more detailed description of the grid of models.
Then, VOSA performed the second automatic analysis, consisting
of a comparison of the observational photometry with the syn-
thetic photometry obtained from the model that best fits the data;
that is, the fit with the lowest value of the reduced chi-squared
parameter (y?). Thus, if i) the observed flux was significantly
larger (>20%) than the predicted one and ii) the observed flux
was above the predicted one by more than three times the obser-
vational error (Fops — Fioa > 30°F,,,), then the photometric point
was marked as affected by excess emission. Additionally, based
on a visual inspection of all the fits, we manually modified for a
few cases the first filter affected by IR excess at 4 < 21 500 A.

Figure 1 shows an example of a good fit to a DA model (left-
hand panel) and to a non-DA model (right-hand panel) with IR
excess emission.

Following this process, we selected only those SEDs with at
least two photometric points showing excess emission, making a
total of 674 sources.

2.4. Cleaning up of photometric contamination

The final step in building the sample was a visual inspection of
astronomical images to identify mismatched counterparts or con-
taminated photometry in the IR catalogues for the 674 sources
identified in the previous step. For this task, we used Aladin’
(Bonnarel et al. 2000), one of the most widely used VO tools.
It is an interactive sky atlas that enables the visualisation of
astronomical images and the overlaying of catalogue data.

Thus, we visualized images of different surveys in the opti-
cal with Dark Energy Spectroscopic Instrument (DESI) Legacy
Imaging Survey (Dey et al. 2019), PanSTARRS (Chambers et al.
2016), Sloan Digital Sky Survey Data Release 9 (SDSS9; Ahn
et al. 2012), and Digitized Sky Survey Data Release 2 (DSS2;

¢ http://svo2.cab.inta-csic.es/theory/vosa
7 https://aladin.u-strasbg.fr/
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Gaia DR3 1900545847646195840

Gaia DR3 5187830356195791488

Lo DA model for - non-DA model for Fig. 1. SEDs of two white dwarfs (Ga%a
Terr = 10250 K and logg = 8.0 [ Terr = 14500 K and logg = 8.5  DR3 1900545847646195840 and Gaia
< 107 DR3 5187830356195791488) showing
Nélo—:e. “é Lo IR excess emission. The left-hand panel
g g ] NS shows an example of a DA model fit, and
3 o107 . the right-hand panel an example of a non-
3 107 51019} DA model fit. Models are shown with
. ¢ blue lines and the photometric data with
10718} 107 black or red points depending on whether
5 10-21 o Ll excess flux emission with respect to the
A (A) A (A) model is detected or not, respectively.
Gaia DR3 5793469226531573376 DESHLegacy - SuveySIERTOl
non-DA model for
10-16 Terr = 7000 K and logg = 7.25
<
E
510777
)
3
% 1o-18k

A A)

Fig. 2. Example of a white dwarf SED with contaminated photometry, Gaia DR3 5793469226531573376. Left panel: SED with the photometric
data shown with different colours and symbols: J-PAS with green points, 2MASS with orange diamonds, VISTA with blue ovals, and WISE with
red squares. The grey line corresponds to the non-DA model that best fits the photometric data. Middle and right panels: DESI (optical) and
2MASS (NIR) images, respectively, centred at the Gaia DR3 position of the white dwarf at epoch J2000 (magenta cross) and showing the white
dwarf and a nearby field star at the southeast. Gaia DR3 counterparts at epochs J2000 and J2015.4 are shown with green solid and empty circles,
respectively. Gaia DR3 proper motion directions are shown with green lines. The line running from south to north is for the white dwarf, while the
line running from northeast to southwest is for the nearby field star. The 2MASS counterpart is shown as an orange diamond, the WISE counterpart
is shown as a red square, and the VISTA counterparts are shown as blue ovals.

Lasker et al. 1996), as well as in the IR with 2MASS, UKIDSS,
VISTA, WISE and Spitzer. Additionally, for each white dwarf,
we overplotted the Gaia DR3 counterpart together with the
counterparts at the different IR catalogues used to build the
object SED. For illustrative purposes, in Figure 2, we show the
DESI optical i-band and 2MASS IR J-band images of Gaia DR3
5793469226531573376, which had a contaminated SED. The
optical image clearly shows a field source near the white dwarf,
which is not resolved in the 2MASS image. Thus, in contrast to
Gaia and VISTA, the photometric measurements of 2MASS and
WISE, which have worse resolution power than 2MASS, are the
combined emission of both objects. After discarding the 2MASS
and WISE data, the SED did not show any excess emission.

During the visual inspection of the available images at
Aladin, which was essential in the identification of photomet-
ric contamination due to nearby objects, we labelled the SEDs in
three categories: contaminated photometry, reliable excess emis-
sion, and tentative excess emission. In the case of identification
of contaminated photometry, we dropped the corresponding pho-
tometry data from the SEDs and reanalysed them with VOSA
to check if the SEDs continued showing excess emission or
not. After this process, we rejected 218 sources whose corrected
SEDs no longer showed excess emission (65) or had insufficient
(<3) IR photometry points (153).

3. The IR excess white dwarf sample

The whole process described in the previous section ended up
with a sample of 456 white dwarfs displaying IR excess (here-
after, ‘the IR excess sample’). Among these, 292 show a reliable
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excess detection (hereafter, ‘the reliable sample’), including
157 DA and 135 non-DA white dwarfs. The remaining 164 white
dwarfs present a tentative excess (hereafter, ‘the tentative sam-
ple’), with 117 classified as DAs and 47 as non-DAs. The whole
IR excess sample is publicly accessible at the CDS VizieR cat-
alogue service® and at The SVO archive of White Dwarfs from
Gaid®, an online archive hosted at the Spanish Virtual Observa-
tory (SVO) website. Instructions on how to access the catalogue
and a table with the list and the description of the parameters
provided for each object are available in Appendix A.

Figure 3 shows the IR excess sample in the Gaia HRD. DAs
are shown on the left panel and non-DAs on the right panel. No
significant differences are visible between the distribution of the
sources with reliable (dark colour) and tentative (light colour) IR
excess identification, regardless of spectral type. The distribution
of DAs and non-DAs with IR excess is also similar to the corre-
sponding general distribution of DAs and non-DAs populations
of white dwarfs within 100 pc (grey circles). Notably, the con-
centration of non-DAs shows IR excess at the reddest colours,
which is not present for the DAs.

Figure 4 shows the ratio of non-DA white dwarfs with IR
excess relative to the total number of white dwarfs with IR
excess, Nt = Npa + Npon—Da, as a function of Ggp — Grp colour
for the reliable sample (left panel) and the full IR excess sam-
ple (right panel). Additionally, we show this ratio for the general
population of white dwarfs at 100 pc. The errors were calculated

8 https://vizier.cds.unistra.fr/viz-bin/VizieR
9 http://svocats.cab.inta-csic.es/wdw/
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Fig. 3. Gaia HRDs for the DAs (left panel) and non-DAs (right panel) with reliable and tentative IR excess detections. For comparison, we show
the 100 pc white dwarf DAs (left panel) and non-DAs (right panel) population from JE+23.
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assuming a binomial distribution as o = 4/ %, where f is the

fraction of positive cases and N the total number of cases.

There was a clear trend of increasing ratio with increasing
colour, less pronounced if we considered both the reliable and
the tentative detections (right panel), but still very clear. This
is consistent with the overdensity of non-DAs at redder colours
in Figure 3. Although this first analysis indicates an increasing
ratio of IR excess among non-DAs compared to the general pop-
ulation, the result should be interpreted with caution, especially
for the reddest bins. This may reflect observational or method-
ological biases affecting the faint end of the sample. Non-DA
atmospheric models, particularly for cool helium-rich atmo-
spheres, are subject to larger uncertainties in the IR regime (e.g
Kowalski 2014; Blouin et al. 2017) and might therefore be more
prone to apparent IR excess than DA models. This effect could
reflect limitations in current atmospheric modelling rather than
a genuine astrophysical trend. Thus, a more robust interpretation
will require accurate determinations of stellar temperatures to be
presented in a forthcoming publication.

Finally, Figure 5 shows the ratio of white dwarfs with IR
excess (both tentative plus reliable and only reliable) with respect
to the total number of white dwarfs with enough IR photometric
data to be searched for IR excess in this work (after excluding
the contaminated photometry, as a function of the Ggp — Ggrp
colour). While the ratio remained relatively constant, a notice-
able increase was observed at the redder end of the distribution.
This is in line with some studies that suggest that asteroid or

[0 White dwarfs with reliable or tentative infrared excess
I White dwarfs of 100pc catalogue (JE+23)
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Fig. 4. Distribution of the fraction of
non-DAs with IR excess relative to the
total number of white dwarfs with IR
excess as a function of the Gaia colour.
The reliable sample is shown in the left
panel, and the total IR excess sample
in the right panel. For comparison, the
same ratio for the general population of
white dwarfs at 100 pc is shown in grey.
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Fig. 5. Distribution of the fraction of white dwarfs with IR excess with
respect to the number of white dwarfs with enough IR photometry data
in function of the Gaia colour.

planetesimal disruption might occur over long timescales, poten-
tially affecting older white dwarfs (e.g. Veras & Heng 2020, and
references therein), although this trend is not firmly established
(e.g. Xu et al. 2020). Moreover, cooler white dwarfs emit less
flux, making even a small IR excess easily detectable. However,
this apparent increase in the redder bins of Fig.5 may largely
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reflect the high number of non-DA white dwarfs with identi-
fied IR excess in those bins, which should be interpreted with
caution. In Sect.5, we provide a more detailed analysis of the
fraction of white dwarfs exhibiting IR excess.

4. Comparisons with previous works

In this section, we compared our catalogue with other works
found in the literature. These works were divided into two
groups: those using photometry to identify white dwarf candi-
dates with IR excess and those for which the IR excess was
spectroscopically confirmed.

4.1. Photometric IR excess catalogues
4.1.1. Candidates from UKIDSS DR8

Two works by Steele et al. (2011) and Girven et al. (2011)
used UKIDSS DR8 near-infrared (NIR) photometry to search for
substellar companions and debris disk candidates around white
dwarfs. In the first work, the search was based on two spectro-
scopically identified white dwarf catalogues, while the second
was based on a colour-selected white dwarf candidate sample
built from the SDSS catalogue. They identified white dwarfs
with IR excess emission by comparing the observed UKIDSS
photometry with the expected white dwarf emission estimated
from atmospheric models.

Steele et al. (2011) found 33 (Table 7 of their paper) and
Girven et al. (2011) found 109 (Tables 5 and 6 of their paper)
candidates for IR excess. Among them, there are only two at less
than 100 pc, which are actually sources identified in both works.
We confirmed the IR excess emission of both sources, as they
were included in our reliable sample.

4.1.2. Candidates from Spitzer and AIIWISE

The study by Dennihy et al. (2020) examined a sample of 22
white dwarfs previously reported to exhibit IR excesses based on
the AIIWISE survey. Using follow-up observations with Spitzer,
they confirmed that eight of them had AIIWISE contaminated
photometry by an unresolved field source.

Seven of the objects in their initial sample lie within
100 pc. Of these, three were classified as genuine IR excesses,
while the remaining four were identified as contaminated. All
seven objects also appear in JE+23 and are included in our sam-
ple. Our classifications are fully consistent with theirs: the three
objects with confirmed excesses are part of our reliable sam-
ple, whilst the other four show no indication of an excess in
our analysis. One important difference between the two studies
is the choice of WISE catalogues. We used CatWISE, whereas
they used AIIWISE. As explained in Sect. 5, CatWISE is a much
better choice for white dwarfs.

4.1.3. Candidates from the WIRED survey

The WISE InfraRed Excesses around Degenerated (WIRED)
survey was developed to detect IR excess around white dwarfs
from WISE photometry. In a series of papers (Debes et al.
2011a,b; Hoard et al. 2013; Dennihy et al. 2017), the authors
analysed samples of white dwarfs from the SDSS DR7 WD
catalogue (Kleinman 2010), the McCook & Sion white dwarf
catalogue (McCook & Sion 1999), and Edinburgh-Cape Blue
Object Survey (Stobie et al. 1997), while also using the Prelimi-
nary, All-Sky, 3-Band Cryo, or AIIWISE Data Release of WISE
to identify IR excess candidates.
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The WIRED authors identified a total of 1296 white dwarfs
with IR excesses. Of them, 111 were within 100 pc, 90 were in
JE+23, but six without classification and nine without enough
IR photometry to be included in our analysed sample. Of the
remaining 75 sources in common, 33 are in the reliable sample
and 3 in the tentative sample, and we identified another 3 with
contaminated photometry. The remaining 36 showed no excess.

The high percentage of sources for which we did not find IR
excess is probably due to misidentification of their IR counter-
part and to contaminated photometry, especially in WISE. They
did not correct the white dwarf position for proper motion and
used a larger search radius, which resulted in wrong identifica-
tions. In addition, they relied on earlier versions of the WISE
catalogues that contained poorer photometry with many more
blended sources, as explained above.

4.1.4. Candidates from Gaia DR2 and the VO

Rebassa-Mansergas et al. (2019) used the VO to search for IR
excess white dwarfs within a 100 pc white dwarf sample built
from the Gaia DR2 catalogue (Jiménez-Esteban et al. 2018),
paving the way to the present work. Since no Gaia spectra were
published in the DR2, they built the optical part of the object’s
SED using photometric catalogues available at the VO and, sim-
ilarly to this work, used VOSA to fit the SEDs with DA models
and identify the excesses.

Rebassa-Mansergas et al. (2019) identified 77 white dwarfs
with IR excess (Tables 3 and 4 of that paper). Of them, 58
sources were also identified as having IR excess in this work:
55 in our reliable sample and 3 in the tentative sample. Of the
remaining, ten showed no excess, eight were identified in the
images inspection process as having contaminated photometry,
and one did not have enough IR photometry for our analysis.

Additionally, Rebassa-Mansergas et al. (2019) presented a
sample of 33 white dwarfs with tentative IR excess in their Table
5. Of them, we identified three with reliable and two with ten-
tative IR excess. The remaining 27 showed either no excess (2),
contaminated photometry (2), not enough IR photometric points
(20), or were not in our initial sample (4).

These discrepancies are likely due to several improvements
introduced in the present work:

— Our studied sample comes from the 100pc white dwarf
sample by JE+23, which was built from Gaia DR3 instead
of DR2, thereby increasing the number of white dwarfs,
especially in the redder colours. Additionally, white dwarfs
are now split between DAs and non-DAs using their Gaia
spectra, which were not available before.

— The optical part of the SEDs has greater and better coverage
with the synthetic photometry of J-PAS, derived from Gaia
DR3.

— Nowadays, IR catalogues such as UKIDSS or VISTA have
larger sky coverage, providing IR data for a greater num-
ber of white dwarfs than before. Additionally, we used Gaia
DR3 proper motion to translate the source coordinates into
the catalogue epoch, which permitted us to use a smaller
search radius of 3”. Thus, we increased the number of
identified IR counterparts, while reducing the number of
misidentifications.

— The MIR photometry data from CatWISE used in this work
supersedes the AIIWISE photometry data used in Rebassa-
Mansergas et al. (2019), which greatly improved the quality
of the MIR data (see Sect. 5).

— We used DAs and non-DAs white dwarf atmospheric models
to estimate with VOSA the expected emission of the source,
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which allowed for a more reliable IR excess identification.
In fact, of the 180 non-DA white dwarfs with IR excess iden-
tified in this work, fewer than half (79) had been identified
if the SEDs had been fitted with DA models. Thus, using
non-DA models clearly increased the number of IR excess
identifications.

— We extended the Ggp — Ggrp colour range from 0.8 to 0.86,
where the fraction of IR excess white dwarfs increases
considerably (see Fig. 5).

All of these advantages enabled us to detect a greater number of
reliable IR excesses. In addition, we were also able to rule out
previous spurious identifications.

4.1.5. Candidates from Gaia DR2 and unWISE

Xu et al. (2020) presented a sample of 188 IR excess candi-
dates around bright white dwarfs obtained from Gaia DR2 and
unWISE catalogues. In parallel, Lai et al. (2021) used Spitzer to
search for IR excess around 174 white dwarfs (Tables B1 and
B2 of that paper), with 56 of them in common with the Xu
et al. (2020) sample. They confirmed 62 white dwarfs with IR
excess, 44 of them in common with Xu et al. (2020) sample, but
the remaining 18 objects were previously rejected by Xu et al.
(2020).

Of the 174 initial candidates from Lai et al. (2021), 79 are
closer than 100 pc. Of them, 69 were included in JE+23, but one
was not spectrally classified and eight were discarded because
they did not have sufficient IR photometry. Thus, there were 60
common objects between our initial sample and the initial sam-
ple of Lai et al. (2021). We agreed that 16 of them had reliable IR
excess and 28 showed no excess; the remaining 16 were included
in our IR sample (nine reliable and seven tentative), but were
classified with no excess by Lai et al. (2021). This may be due to
several factors. First, they applied a more restrictive condition to
define a flux excess, where the difference between the observed
and model flux had to differ at less 3.27 or 4.80 times the error
module for Spitzer IRAC Chl (3.6 pm) and Ch2 (4.5 pm) bands,
respectively. Second, their optical part might not have been well
characterised due to the limited data of their SEDs and the use
of only DA atmospheric models.

The Xu et al. (2020) sample comprised 188 objects: 72 at
less than 100 pc, with 67 classified in JE+23, but 6 of those
lacked sufficient IR photometry. Thus, we had 61 in common:
we classified 42 with reliable excess, including the 10 objects
mentioned above, and 2 with tentative excess; however, we found
that 1 object presented contaminated photometry, while another
16 showed no IR excess. Moreover, of the sources that Xu et al.
(2020) rejected as contaminated photometry, we identified 14
of them with either reliable (6) or tentative (8) IR excesses.
Even more, we were able to identify another 48 sources with
IR excesses (40 reliable and 8 tentative), which did not fulfil the
criteria imposed by Xu et al. (2020) to be included in their IR
excess candidate sample.

We mainly attribute the different results obtained to the use
of improved data, with a better characterisation of the opti-
cal part of the white dwarf SED from the Gaia DR3 spectra,
more reliable IR photometric data from CatWISE instead of
unWISE catalogue, and a more exhaustive identification of the
contaminated photometry.

41.6. Candidates from LAMOST and WISE

In Wang et al. (2023), a sample of white dwarfs with spectro-
scopic data in Large Sky Area Multi-Object Fiber Spectroscopic

Telescope (LAMOST) DRS and with distances in Gaia DR2 was
analysed for IR excess in WISE (AIIWISE and CatWISE). They
identified 52 IR excess candidates (Tables 1, 2, and 3 of their
paper); of these, only 2 white dwarfs are within 100 pc and both
were included in our analysed sample. One showed a reliable IR
excess, and the other showed no excess. The difference was due
to our better SED coverage in the optical wavelength range.

4.1.7. Candidates from Gaia DR3 and CatWISE

Two recent works, by Madurga Favieres et al. (2024) and Bravo
et al. (2025), based their search for IR excess in Gaia DR3 and
CatWISE, as we also did. Therefore, one would expect similar
results, although this was not the case.

Madurga Favieres et al. (2024) presented a candidate sam-
ple of 554 white dwarfs with IR excesses identified using Gaia
Early Data Release 3 and CatWISE, 64 of which were within
100 pc. Of these, 62 were in the JE+23 catalogue; however, 2
were without spectral classification and 8 did not have enough
IR photometry. The remaining 52 were studied in this work, with
the following result: 40 showed reliable excess and 4 showed
tentative IR excess, in two cases, the photometry was contami-
nated and the remaining 6 showed no excess. Additionally, many
sources that we identified as showing IR excess (144 reliable and
74 tentative) were discarded by Madurga Favieres et al. (2024).
These discrepancies arise because very restrictive conditions
were imposed: the difference between the observed and model
magnitudes (taking into account the errors) had to be greater than
8 or 30, depending on the apparent G magnitude of the object.

The second work mentioned above, Bravo et al. (2025), pre-
sented a candidate sample of 77 white dwarfs with IR excess
(Tables 1 and 2 of their paper), identified as part of a search for
ultracool companions to white dwarfs. In this case, the search
was limited to a distance of 100 pc from the Sun.

Of the 77 identified excesses, 27 were already identified by
Madurga Favieres et al. (2024). Of the remaining 50 objects, only
28 were in the JE+23 catalogue, but 4 had no spectral classifica-
tion and 5 did not have sufficient IR photometry. Thus, we had
19 objects in common: 15 in the reliable sample, 1 in the tenta-
tive sample, 1 had contaminated photometry, and 2 showed no
excess.

4.2. Spectroscopically confirmed IR excess

We reviewed the literature to identify whether any of our IR
excess white dwarfs had been studied in detail to determine
whether our results are consistent with previous spectroscopic
works. In Table B.1 we present a bibliographical compilation
of white dwarfs with spectroscopically confirmed excess emis-
sion in the solar neighbourhood (<100 pc). The table contains
the Gaia DR3 identifier, the excess type classification in this
work, the reference in which the excess was confirmed spec-
troscopically, the system type spectroscopically defined, and the
telescope and instrument used in each case.

Recently, Limbach et al. (2024) and Farihi et al. (2025)
confirmed the existence of some white dwarfs with IR excess
with the James Webb Space Telescope (JWST), whereas we did
not detect any. However, in these cases listed at the bottom of
Table B.1, the IR excesses started at longer wavelengths than the
available photometry used in this work.

In conclusion, we were able to identify the IR excess in the
photometry of all the white dwarfs with IR excess confirmed
spectroscopically, as long as there was photometry available at
the wavelengths where the excess exists.
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5. The fraction of IR excess white dwarfs

One important aspect to consider is the overall fraction of white
dwarfs that exhibit IR excess. After cleaning the contaminated
photometry (see Sect.2.4), we searched for IR excess in a total
sample of 4931 white dwarf SEDs with at least three good
IR photometric points (1 > 12000 A; see Sect.2). Of these,
we identified 292 reliable and 164 tentative IR excesses. Thus,
the estimated overall fraction of IR excess white dwarfs was
9.2 + 0.4%, or 59 £ 0.3% when considering only reliable
excesses.

As shown in Fig. 5, the largest rates of IR excess white dwarfs
concentrate in the reddest colours. However, even if we excluded
the reddest objects (Ggp — Grp>0.66), the percentage of tentative
and reliable IR excess and the percentage of only reliable excess
sources are 8.3 = 0.4% and 5.3 + 0.4%, respectively; this is still
higher than most of the values found in the literature ($4%) (e.g.
Rebassa-Mansergas et al. 2019; Wilson et al. 2019; Rogers et al.
2020; Wang et al. 2023). Another consideration arises from the
fact that all samples apart from that of Rebassa-Mansergas et al.
(2019) were magnitude-limited, which directly affects their com-
pleteness, particularly at lower temperatures. It was worth noting
that Xu et al. (2020) calculated a ratio of 6.6 + 0.5%, which
increased up to 8.4 + 0.6% when taking into account complete-
ness issues. Similarly, Madurga Favieres et al. (2024) obtained
a fraction of =~ 6%. These values are closer to those obtained in
our study, based on the nearly complete volume-limited 100 pc
sample of JE+23.

One of the main obstacles when estimating the percentage
of IR excess white dwarfs is the assessment of the contamina-
tion by field sources, especially when the identification of the
excess emission is based on WISE data. Dennihy et al. (2020)
used Spitzer imaging to confirm the IR excess of a sample of
AIIWISE selected sources, finding ~36% of contamination on a
sample of 22 candidates (see Sect.4.1.2). Lai et al. (2021) used
Spitzer photometry to confirm the IR excess of a sample of 176
white dwarfs selected from unWISE photometry. In this case, the
rate of contamination decreased to *20%. These better results
could be explained by the improvement of the used WISE data.
unWISE is based on significantly deeper imaging that combines
five years of observations instead of just thirteen months as All-
WISE. Furthermore, unWISE also improves the modelling of
crowded regions (Schlafly et al. 2019).

We used CatWISE for our study, which improves upon
unWISE by incorporating proper motions, by being based on
eight years of observations and by being specifically optimised
for identifying and resolving faint sources. All this makes Cat-
WISE much more reliable than any other WISE catalogue,
especially for faint and high proper motion sources like white
dwarfs. Consequently, we would expect lower contamination
than in the previous works.

We based the IR excess detection on all available IR pho-
tometry in the VO (see Sect.2.2.2). In fact, for *25% of our
sample, the IR excess was detected in other photometry bands
besides WISE ones. Assuming a similar contamination rate than
with unWISE, and taking into account that ~75% of our sam-
ple, the excess is detected only on WISE data, our sample would
be affected by ~15% of contamination. However, as we explain
above, CatWISE photometry is expected to be much less affected
by background sources than the previously used WISE cata-
logues, so the expected contamination rate should be also much
lower. Even more, we performed a very careful identification
of contaminated photometry (Sect.2.4), which resulted in the
rejection of 218 candidates.
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This is supported by the result of the comparison with the
two above mentioned works in Sect. 4. There is a full agreement
in the classification with Dennihy et al. (2020) for the seven
sources in common (see Sect.4.1.2). Furthermore, we have an
agreement with the classification of Lai et al. (2021) for 44 of
the 60 common objects (see Sect.4.1.5). However, they applied
a much restricted criterion to classify a source as with IR excess
emission, which could have resulted in missing true IR excess
sources. If they had applied the same criteria as we did, they
would have included another three common sources in their IR
excess sample. Taking these three sources and combining both
works, the contamination would be ~19% for our IR excess
detections based on WISE data. However, as explained above,
only 75% of the detections were only based on WISE data, so
we can set a maximum limit of 15% for the overall contam-
ination rate for our whole sample of IR excess white dwarfs.
Furthermore, all the known white dwarfs with spectroscopic
confirmation of IR excess emission are included in our IR excess
sample.

For all the reasons discussed above, we conclude that the
contamination rate in our IR excess white dwarf sample is low,
with an upper limit of 15%.

6. Conclusions

We searched for sources with IR excess emission in the 100 pc
sample of spectroscopically classified white dwarfs in JE+23.
For this purpose, we used VOSA to analyse their SEDs built
from public spectroscopic and photometric archives. The optical
part of the SEDs was populated with the synthetic J-PAS pho-
tometry obtained from Gaia DR3 low-resolution spectra, which
provided a high coverage with 56 photometric points in the wave-
length range between 4000 to 10500 A. The IR part of the SEDs
was built from photometric catalogues available at the VO. To
maximise the number of IR counterparts while minimising the
number of misidentifications, we used Gaia proper motions to
translate the white dwarf coordinates at the epoch of each IR
survey and a small search radius of 3. We imposed a minimum
number of seven photometric points, four in the optical and three
in the IR, in an SED to be further analysed with VOSA, although
~T70% of the SEDs contained 59 or more photometric points.
This restriction resulted in a sample of 5084 SEDs for the IR
excess emission.

To identify the IR excess, we used VOSA to fit the SEDs to
white dwarf atmospheric models, using DA or non-DA models
accordingly to the spectral classification of each source pro-
vided by JE+23. During the fitting process, VOSA automatically
identified any photometric point affected by excess emission by
comparing the observed brightness with the white dwarf bright-
ness predicted from the best-fit model. To ensure the reliability
of the IR excess emission found, we first imposed a minimum
of two photometric points flagged as such by VOSA and then we
performed an exhaustive check of possible photometry contami-
nation by inspecting both optical and IR images available at the
VO. About one-third of the IR excesses were ruled out because
of contaminated photometry.

As a result of this process, we have identified 456 white
dwarfs exhibiting IR excess emission, comprising 292 reliable
and 164 tentative. Among these, about 75% are new identifica-
tions. A catalogue containing these sources is accessible online
at the CDS VizieR catalogue service'® and at The SVO archive
of White Dwarfs from Gaia''.

10 https://vizier.cds.unistra.fr/viz-bin/VizieR
I http://svocats.cab.inta-csic.es/wdw/
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We found IR excess emission in 5.9 + 0.3% of the white
dwarf SEDs analysed with VOSA when only the reliable sample
was taken into account, a value that increased to 9.2+0.4% when
the complete IR excess sample was considered. This fraction
is higher than that typically found in the literature. The use of
highly populated SEDs, with 56 photometric points in the optical
and the latest version of the IR catalogues, together with the use
of different grids of atmospheric models for DAs and non-DAs
sources, would explain the higher success of our methodology.
Based on common sources among our study and other studies in
the literature, we estimated an upper limit of 15% on the con-
tamination rate; however, we actually expected a substantially
lower level of contamination due to the use of the latest cata-
logue of WISE survey, CatWISE, in combination with other IR
catalogues.

A first analysis of the data reveals that the fraction of non-
DAs with IR excess relative to the total number of white dwarfs
with IR excess increases with the Gaia Ggp — Ggp colour (Fig. 4),
in contrast to the general population for which the fraction
remains almost uniform for Ggp — Grp > 0.2 mag. However, these
results should be taken with caution given that non-DA atmo-
spheric models are subject to larger uncertainties in the IR
regime at low temperatures.

After comparing our results with previous photometric stud-
ies (Sect. 4.1), we found that 99 of the sources in our IR excess
sample were already identified. Additionally, three objects in our
list were previously reported in other photometric works not dis-
cussed in this work (Becklin & Zuckerman 1988; Farihi 2009;
Farihi et al. 2010, 2012). We also identified 69 objects showing
no excess and 12 with contaminated photometry that were incor-
rectly classified as exhibiting IR excess in at least one previous
study. Furthermore, 26 of our objects have been confirmed spec-
troscopically (see Sect. 4.2); of these, 21 were in our IR excess
sample, while the other 5 were not included because the excess
emission becomes apparent only at wavelengths longer than the
photometric coverage of our data.

The sample of nearby (<100 pc) white dwarfs with IR excess
presented here is the most complete and reliable available to
date. Although a spectroscopic confirmation is still required,
our methodology, combined with careful treatment of contam-
inated photometry, makes this sample well suited for follow-up
observations. A detailed characterisation of these systems will
be presented in a forthcoming paper, offering new opportunities
to investigate circumstellar disks, substellar companions, and the
composition of accreted planetary material.

Data availability

The Gaia white dwarfs with IR excess catalogue is available at
the CDS via https://cdsarc.cds.unistra. fr/viz-bin/
cat/1/A+A/707/A268. It can also be queried via an online ser-
vice available at the SVO website (see Appendix A). Table A.l
contains information about the catalogue columns.
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Appendix A: Online catalogue service

In order to help the astronomical community on using our catalogue of white dwarfs, we developed a web archive system that can
be accessed from a webpage'? or through a VO ConeSearch. '3

The archive system implements a very simple search interface that permits queries by coordinates and radius as well as by other
parameters of interest. The user can also select the maximum number of sources (with values from 10 to unlimited) and the number
of columns to return (minimum, default, or maximum verbosity).

The result of the query is a HTML table with all the sources found in the archive fulfilling the search criteria. The result can
also be downloaded as a VOTable or a CSV file. Detailed information on the output fields can be obtained placing the mouse over
the question mark (‘?”) located close to the name of the column. The archive also implements the Simple Application Messaging
Protocol* (SAMP) VO protocol. SAMP allows VO applications to communicate with each other in a seamless and transparent
manner for the user. This way, the results of a query can be easily transferred to other VO applications, such as, e.g. TOPCAT.

Table A.1. Description of the columns in the catalogue of white dwarfs with reliable and tentative IR excess.

Column name Units Description

Gaia_id Gaia DR3 source identifier

RA deg Gaia DR3 right ascension (Epoch J2016)
DEC deg Gaia DR3 declination (Epoch J2016)
parallax mas Gaia DR3 parallax

Distance pc Distance calculated using the Gaia parallax
Gabs mag Gaia absolute G-band mean magnitude
G mag Gaia G-band magnitude

Gy mag Gaia G gp magnitude

G,p mag Gaia Ggp magnitude

Excess_type Type of the excess: reliable or tentative
Excess_beginning Band where the excess beginning

Ref. Reference about the excess

PDA_JE+23 Probability of being DA (>0.5) or non-DA(<0.5) of JE+23
Torp_JE+23 K Effective temperature of JE+23
logg_JE+23 log(cm/s?)  Surface gravity of JE+23

M_JE+23 M, Mass of JE+23

2MASS_id 2MASS source identifier

UKIDSS_cat UKIDSS catalogue

UKIDSS _id UKIDSS source identifier

VISTA _cat VISTA catalogue

VISTA_id VISTA source identifier

WISE _id WISE source identifier

Spitzer_cat Spitzer catalogue

Spitzer_id Spitzer source identifier

SED_phot. Link to the source SED photometry

SED_graphic

Link to the source SED graphic

12 http://svocats.cab.inta-csic.es/wdw/index.php
13 For example, http://svocats.cab.inta-csic.es/wdw7/cs.php?RA=301.08&DEC=-67 .482&SR=1&VERB=2
4 http://www.ivoa.net/documents/SAMP
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Appendix B: Spectroscopically confirmed IR excess table

Table B.1. Spectroscopically confirmed IR excess.

Gaia DR3id  This work excess class. Ref.

Ref. system class.

Ref. telescope (instrument)

. [1] WD + disk Keck (MOSFIRE)
291057843317534464 reliable 2] WD + disk JWST (MIRI and NIRSpec)
325899163483416704 reliable [3] WD+ disk KECK (NIRES)
962995581174346112 reliable [1] WD + BD Keck (MOSFIRE) and Gemini (GNIRS)
1081504483467714176 reliable [4] WD + disk JWST (MIRI)
[5] WD + disk IRTF (SpeX)
. [6] WD + disk IRTF (SpeX)
1336442472164656000 reliable (7] WD + disk Spitzer (IRS)
[8] WD + disk IRTF (SpeX)
1429618420396285952 reliable [4] WD + disk JWST (MIRI)
[9] WD + disk IRTF(SpeX)
1641326979142898048 reliable [10] WD + disk IRTF(SpeX)
[4] WD + disk JWST (MIRI)
1837948790953103232 reliable [1] WD + disk Keck (MOSFIRE)
2208124536065383424 reliable [11] WD + companion WHS (ISIS)
2307289214897332480 reliable [12] WD + BD VLT (X-Shooter)
2416481783371550976 reliable [13] WD + BD VLT (X-Shooter)
[14] WD + BD VLT (X-Shooter) and HET (HRS)
2588874825669925504 reliable [15] WD + BD VLT (X-Shooter)
[16] WD + BD IRTF (SpeX)
[17] WD + companion IRTF (CGAS)
[6] WD + disk IRTF (SpeX)
2660358032257156736 reliable [8] WD + disk IRTF (SpeX)
[18] WD + disk Spitzer (IRS) & IRTF (SpeX)
[10] WD + disk IRTF (SpeX)
. [6] WD + disk IRTF (SpeX)
3251748915515143296 reliable (8] WD + disk IRTF (SpeX)
. [8] WD + disk IRTF (SpeX)
3571559292842744960 reliable [19] WD + disk IRTF (SpeX) & UKIRT (UIST)
. [6] WD + disk IRTF (SpeX)
3810933247769901696 reliable [10] WD + disk IRTF (SpeX)
. [6] WD + disk IRTF (SpeX)
3888723386196630784 reliable [10] WD + disk IRTF (SpeX)
. [20] WD + disk Magellan (FIRE)
4287654959563143168 tentative [10] WD + disk IRTF (SpeX)
4795556287084999552 reliable [4] WD + disk JWST (MIRI)
. [21] WD + BD Keck (NIRSPEC)
5135466183642594304 reliable [22] WD + BD Keck (NIRSPEC)
5261048587838041856 reliable 4] WD + disk JWST (MIRI)
948246835277407744 no excess [4] WD + disk JWST (MIRI)
4646535078125821568 no excess [23] WD + disk/exoplanet JWST (MIRI)
4794599638953519360 no excess [4] WD + disk JWST (MIRI)
5560329193290547072 no excess 4] WD + disk JWST (MIRI)
5622626147732121856 no excess 4] WD + disk JWST (MIRI)

Notes. References: [1] Owens et al. (2023), [2] Swan et al. (2024), [3] Debes et al. (2019), [4] Farihi et al. (2025), [5] Kilic et al. (2005), [6] Kilic et al. (2006), [7]
Jura et al. (2007), [8] Kilic & Redfield (2007), [9] Kilic et al. (2012), [10] Barber et al. (2012), [11] Unda-Sanzana et al. (2008), [12] Neustroev & Mintynen (2023),
[13] Rebassa-Mansergas et al. (2022), [14] Steele et al. (2013), [15] Longstaff et al. (2019), [16] Casewell et al. (2020), [17] Tokunaga et al. (1988), [18] Reach et al.
(2009), [19] Kilic et al. (2008), [20] Melis et al. (2011), [21] Farihi & Christopher (2004), [22] Dobbie et al. (2005), [23] Limbach et al. (2024).
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