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A B S T R A C T 

The presence of minor bodies in exoplanetary systems is in most cases inferred through infrared excesses, with the exception 

of e xocomets. Ev en if o v er 35 yr hav e passed since the first detection of exocomets around β Pic, only ∼25 systems are known 

to sho w e vidence of e v aporating bodies, and most of them have only been observed in spectroscopy. With the appearance of 
new high-precision photometric missions designed to search for exoplanets, such as CHEOPS , a new opportunity to detect 
exocomets is available. Combining data from CHEOPS and TESS we investigate the light-curve of 5 Vul, an A-type star with 

detected variability in spectroscopy, to search for non-periodic transits that could indicate the presence of dusty cometary tails 
in the system. While we did not find any evidence of minor bodies, the high precision of the data, along with the combination 

with previous spectroscopic results and models, allows for an estimation of the sizes and spatial distribution of the exocomets. 

Key words: comets: general – stars: individual: HD182919. 
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 I N T RO D U C T I O N  

xocomets are still the only minor bodies we are able to observe
n extrasolar planetary systems. Ho we ver, they remain elusive, and 
ince their first detection by Ferlet, Hobbs & Vidal-Madjar ( 1987 )
round the star β Pictoris, only other ∼25 systems show evidence 
f the presence of such minor bodies (Strøm et al. 2020 ). The
rst evidences for exocomets were observed in spectroscopy, as 
blue-)red-shifted variations in the Ca II K lines of several A-type 
tars, with a sample growing slowly throughout the years (e.g. 
edfield & Linsky 2008 ; Montgomery & Welsh 2012 ; Kiefer et al.
014b ; Rebollido et al. 2020 ). The variations observed spanned from
ew to hundreds of kilometres per second, and traced the gaseous 
ails of exocomets as they transited the star. They were found later
n ultra violet wa velengths, tracing other metallic elements (Vidal- 

adjar et al. 1994 ; Roberge et al. 2000 ; Grady et al. 2018 ). Due to
he sporadic nature of exocometary events, their orbits are difficult to 
onstrain, and only for the case of β Pic we have estimations of the
ericentre of the transiting comets, both through models (Beust & 

orbidelli 1996 , 2000 ) and observations (Kennedy 2018 ). 
Given comets in the Solar system develop two tails, one composed 

f gas and another one composed of dust, it was predicted (Lecavelier
es Etangs 1999 ; Lecavelier Des Etangs, Vidal-Madjar & Ferlet 
999 ) that photometric observations could also detect these bodies 
s individual (i.e. non-periodic) transits, with a particular saw tooth 
hape due to the exponential decrease of material in the tail. While
 E-mail: irebollido@cab.inta-csic.es 
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bservations compatible with exocomets were detected with Kepler 
Boyajian et al. 2016 ; Rappaport et al. 2018 ; Kennedy et al. 2019 ), the
ensitivity and pointing constrains of the instrument did not allow 

or observations of the bright A-type stars where exocomets have 
een classically found using spectroscopy. Shortly after, the launch 
f TESS allowed monitoring of much brighter stars, leading to the
etection of exocomets in photometry in the star β Pic (Zieba et al.
019 ; Pavlenko et al. 2022 ) with a frequency high enough to make
stimations about the size distribution of the minor bodies in the
ystem (Lecavelier des Etangs et al. 2022 ). To this date, there are no
ublication of simultaneously detected comets in spectroscopy and 
hotometry around any star. 
Aiming at expanding the sample of known spectroscopic exocomet 

ost stars with photometric detections, we obtained CHEOPS Cycle 
 data of the star 5 Vulpecula, selected as at the time of the call
or proposals it did not fall in the TESS observing windows. The
tructure of the paper is as follows: Section 2 describes the target and
bservations; Section 3 analyses the photometric upper limits and 
evises the published spectroscopic data; Section 4 offers an o v erview
f the system and the potential discrepancy between observation 
trategies; and finally Section 5 summarizes the work presented here. 

 TA R G E T  A N D  O B S E RVAT I O N S  

.1 5 Vul 

 Vul (HD 182919) is an A-type star with a detected debris disc
 Spitzer mid-infrared (IR) data; Morales et al. 2009 ). The most
ele v ant data are summarized in Table 1 . Chen et al. ( 2014 ) reported

http://orcid.org/0000-0002-4388-6417
http://orcid.org/0000-0002-0756-9836
mailto:irebollido@cab.inta-csic.es
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Table 1. Stellar parameters for 5 Vul. 

Name RA (2000) DEC (2000) SpT v rad T eff log g vsin ( i ) Distance V Age 
(km s −1 ) (K) (cgs) (km s −1 ) (pc) (mag) Myr 

5 Vul 19:26:13.25 + 20:05:51.8 A0V −24.3 ± 1.4 10 460 ± 80 4.47 ± 0.10 154 71.98 5.59 198 

Note. Distance and coordinates were obtained from Gaia (Gaia Collaboration 2016 , 2018 ), age from Chen et al. ( 2014 ), and v rad , T eff , log g , and 
v sin i from Rebollido et al. ( 2020 ). V is from Simbad. 
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3 BTJD (Barycentric TESS Julian Date) = BJD—2457000.0 d. 
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 L ∗/ L IR of 3.3 x 10 −5 , and the presence of a double belt with
emperatures of 295 and 100 K for the inner and outer belts,
espectively. The first evidence of a gaseous environment around
 Vul was reported in Montgomery & Welsh ( 2012 ), where a Falling
vaporating Bodies (FEB)-like event was observed at ∼50 km s −1 ,
nd further variations were also reported by Rebollido et al. ( 2020 ). 

We selected 5 Vul as an optimal target for CHEOPS observations
mong other exocomet-host stars due to its proximity (less than
00 pc) and brightness ( V ∼5.6). At the time when the call for
roposals for CHEOPS Cycle 1 closed, 5 Vul was not expected
o be observed by the primary mission of TESS as it fell in the CCD
ap, unlike other exocomet-host stars. It was also not observed by
2 due to its height relative to the ecliptic and brightness ( V = 5.59).
osterior changes in TESS schedule permitted observations of the

arget, which are also included in this work. 

.2 Obser v ations and data reduction 

.2.1 CHEOPS 

he CHEOPS (Benz et al. 2021 ) data were taken as part of program
H PR210021 (‘Hunting for exocomets transiting the young naked-
ye star 5 Vulpeculae’; PI Rebollido) between 2020 June 29 and
020 July 1 (see Table 2 ). Due to the objective of observing a non-
eriodic transit, the observations were targeted to be non-interrupted,
nd led to one visit o v er a duration of 44.96 h. Data were processed
ith the latest version of the CHEOPS automatic data reduction
ipeline (DRP; v13.1.0). The pipeline corrects the raw images (bias
ubtraction, gain conversion, flat-fielding, dark correction, and non-
inearity) and then performs aperture photometry. An example for a
HEOPS exposure can be found in Fig. 1 . A detailed description of
RP can be found in Hoyer et al. ( 2020 ). The pipeline outputs light-

urves with differently sized apertures: R = 25.0 pixels (DEFAULT),
 = 22.5 pixels (RINF), R = 30.0 pixels (RSUP), and R = 26.5

OPTIMAL). The latter maximizes the signal-to-noise ratio (SNR) of
he photometry by maximizing the flux coming from the target while

inimizing the flux from background stars. This SNR calculation,
erformed by the DRP, uses the Gaia catalogue and the point spread
unction (PSF) shape of CHEOPS . The OPTIMAL aperture has a
esulting point-to-point root-mean-square (rms) of 63.9 ppm, which
s the lowest of all considered apertures. We therefore chose the
PTIMAL aperture for our analysis. Fig. 2 , top panel, shows the
HEOPS light-curve used in this analysis. Flagged observations

which might indicate cosmic ray events or crossing of the South
tlantic Anomaly) and outliers greater than 4 σ with respect to the
edian have been removed. These make up approximately 4 per cent

f the total observations. The corresponding periodogram is shown
n the bottom panel of Fig. 2 . The vertical dashed lines indicate
he multiples of 14.5 cpd ( ∼100 min), corresponding to the orbital
reaks of the satellite. No other frequencies show significant peaks. 

.2.2 TESS 

 Vul (TIC 359600295) was observed by TESS (Ricker et al. 2015 )
n Sector 14 from 2019 July 18 to 2019 August 14, in Sector 40
NRAS 523, 1441–1447 (2023) 
rom 2021 June 25 to 2021 July 23, and in Sector 54 from 2022
uly 9 to 2022 August 4 at a 2 min cadence (see Table 2 ). Data
ere processed by the TESS Science Processing Operations Center

SPOC) pipeline (Jenkins et al. 2016 ) and accessed using the Python
ackage lightkurve (Lightkurve Collaboration et al. 2018 ) which
ownloads the data from the Mikulski Archive for Space Telescopes
rchiv e. 1 Target pix el files (TPFs) are shown in Fig. 3 . For this
nalysis, we used the pre-search data conditioning simple aperture
hotometry (PDCSAP, Smith et al. 2012 ; Stumpe et al. 2012 , 2014 )
ight-curves. In contrast to the simple aperture photometry light-
urves, the PDCSAP data are corrected for instrumental systematic
ffects and show considerably less scatter and variability caused
y instrumental events like momentum dumps. The PDCSAP light-
urves were flagged by the SPOC pipeline for bad data which mark
nomalies like instrumental issues or cosmic ray events. We removed
n y TESS e xposure in our data set with a non-zero ‘quality’ flag. F or
ector 14, scattered light from the Earth was saturating the part of the
etector where 5 Vul hit on silicon. 2 We excluded these times which
ccurred in the last quarter of each orbit (see Fig. 4 around BTJD
691–1694 and BTJD 1705–1708). 3 The breaks of approximately 1
 in the middle of each Sector, are related to the data downlink of
ESS when it reaches its perigee. Fig. 4 shows that any significant
hanges in flux occur at the beginning or at the end of an TESS
rbit or during momentum dumps and are therefore not caused by
he star itself. In total, we remo v ed approximately 7 per cent of the
ESS data mostly due to saturation of Camera 1 in Sector 14. Fig.
 shows the pointing of TESS in Sector 14, 40, and 54, showing
hat there are no close, bright stars nearby which could bias our flux

easurements. 
The TESS data do not show any significant periodic signals which

ould be attributed to stellar variability (see Fig. 5 ). Systematic
ignals at very short periods, such as the orbit of TESS around Earth,
ith a period of 14 d can be hinted from Fig. 4 . 

 ANALYSI S  O F  RESULTS  

here is no detection of flux fluctuations indicative of the presence
f exocometary activity in the light-curve of 5 Vul or any other
ransits with a significative depth ( > 5 σ ) after the analysis reported
n Section 2.2 . Ho we ver, we can estimate comet sizes for a given
rajectory based on the upper limits. 

.1 Detectability 

xocomets have been previously detected with Kepler (formally
2 , Boyajian et al. 2016 ; Rappaport et al. 2018 ) and TESS (Zieba
t al. 2019 ). While those missions were not designed for this
articular science case, both have provided interesting results. The
rst detection of exocomets around a star with a spectral type different

https://archive.stsci.edu/missions-and-data/tess
https://archive.stsci.edu/missions/tess/doc/tess_drn/tess_sector_14_drn19_v02.pdf
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Table 2. Observations with TESS and CHEOPS used in this work. 

Observation Start date (UTC) End date (UTC) Exp. time (s) 

TESSS14 2019-Jul −18 20:35:54 2019-Aug −14 16:59:19 120 
TESSS40 2021-Jun −25 03:46:55 2021-Jul −23 08:35:25 120 
TESSS54 2022-Jul −09 09:41:08 2022-Aug −04 15:11:01 120 
CHEOPS 2020-Jun −29 13:16:11 2020-Jul −01 10:13:44 44 

Figure 1. A CHEOPS exposure showing the typical PSF shape of the 
instrument, including the centroid of the star as determined by the DRP 
marked with a red cross and the OPTIMAL aperture being shown with a 
white circle. 

Figure 2. Top panel: Full CHEOPS light-curve. Normalized and outliers 
remo v ed. Bottom panel: Periodogram corresponding to CHEOPS data. 
Vertical red dashed lines show peaks at multiples of 14.5 cpd ( ∼100 min), 
corresponding to the orbital breaks of the satellite. 
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4 More information about the CHEOPS bandpass and its comparison with 
previous missions can be found at: ht tps://www.cosmos.esa.int /web/cheops/ 
performances-bandpass 
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han A was in photometry, using K2 data (Rappaport et al. 2018 ), and
he detection of photometric exocomets around β Pic, the only star 
ith exocomet detection using two different techniques, used TESS 
ata (Zieba et al. 2019 ). 
When compared to those missions, CHEOPS provides very similar 

apabilities. The cadence of CHEOPS observations is shorter (1 min), 
ut comparable to TESS and Kepler (2 min). The photometric 
recision, ho we ver, is much better, with an estimated 10 ppm for
 V = 6 star against ∼50 ppm for TESS (Ricker et al. 2015 )
nd while a number of bright targets were observed with Kepler 
e.g. Guzik et al. 2016 ), the magnitude of 5 Vul exceeded Kepler ’s
ominal mission, and it was nev er observ ed. The response of the
etectors is very unlikely to be responsible for detection rates 
ither, since it is very similar to TESS and practically identical to
epler . 4 

Therefore, the non-detection in this target is most likely related 
o the lack of exocometary transits at the time of observations, as
xplained in Section 4.2 , and not to the instrumental capabilities. 

.2 Maximum exocomet size 

iven that there is previous evidence of exocomets in the system,
e explore the range of sizes and periastrons that we are sensitive

o. We propose two different approaches for the size estimation, and
est them for the different detection limits of both observatories. 

.2.1 Estimation based on Hill spheres 

ssuming e xocomets hav e v ery eccentric orbits (Beust & Morbidelli
000 ), the more volatile materials e v aporate as they come closer to
he central star, developing a coma composed by the evaporating gas
nd the dust dragged by it. If we consider all the material in the coma
o be optically thick and gravitationally bound to the nucleus, we
an follow Boyajian et al. ( 2016 ) approximation, and estimate the
aximum exocomet nucleus size we would be able to detect given

he SNR of our light-curve. 
The depth of the transit, τ , is directly related to the surface of

he star co v ered by the comet, and for two spherical bodies can be
xpressed as a function of the ratio of their radius, r and R ∗ for the
omet and star, respectively: 

= 

(
r 

R ∗

)2 

. 

Given our SNR, we would not be able to detect transits smaller
han 5.85 × 10 −3 per cent (58 ppm) for TESS and 1.38 × 10 −3 

er cent (13 ppm) for CHEOPS (see Figs 2 and 4 ). 
To retrieve the size of the comet associated to the clump, we can

ake into account the definition of Hill radius as: 

 Hill = a(1 − e) 

(
M comet 

3 M ∗

)1 / 3 

. 

Given we are estimating all our material is optically thick, we can
ssume τ ∼ R Hill . The minimum periastron values are limited by our
adence (1 min for CHEOPS and 2 min for TESS ) following Kepler ’s
hird law, and are consistent with the estimations for exocometary 
rbits for β Pic (Lecavelier des Etangs et al. 2022 ). The obtained mass
or the cometary nucleus can then be converted to radius considering
 typical density for a comet of 0.5 g cm 

−3 (Britt, Consolmagno &
erline 2006 ). 
Fig. 6 shows in red the minimum size of the exocometary nucleus

or an A0V star (2.193 R � and 2.18 M �; Pecaut & Mamajek 2013 ).
MNRAS 523, 1441–1447 (2023) 

art/stad1475_f1.eps
art/stad1475_f2.eps
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Figure 3. TESS TPFs for 5 Vul in Sector 14, 40, and 54. The pixels shaded in red indicate the aperture used by the SPOC pipeline. There are no stars within 
the aperture of 5 Vul with a Gaia magnitude difference smaller than 8, meaning background stars do not significantly contribute to the measured flux of 5 Vul. 
Plot is made using tpfplotter (Aller et al. 2020 ). 

Figure 4. Full TESS light-curve. Telescope momentum dumps are marked 
with red arrows. The 2 min cadence TESS data (shown in light grey) have 
been binned to time-scales of an hour for better visualization. 

Figur e 5. Lomb–Scar gle periodogram of the full TESS light-curve. 
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Figure 6. Minimum exocomet nucleus size estimates accessible with both 
CHEOPS (solid line) and TESS (dotted line) observations as a function 
of periastron distance. Red lines show size estimations for a spherical 
exocometary body with all the opaque material gravitationally bound to the 
central body (Hill sphere). Black lines show size estimations based on dust 
production rates. 

Figure 7. Spectroscopic evidence of exocomets in 5 Vul. Variations are seen 
at −3.5, 23, and −31 km s −1 , indicated by the blue vertical lines. Red vertical 
lines show the radial velocity of the object ( −24.3 ± 1.4 km s −1 ), and grey 
vertical lines show the radial velocity of the ISM in the line of sight ( −18.05, 
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rom this calculation, we can estimate that anybody that transited
he star during the observations must have had a nucleus smaller
han ∼5.2 km for CHEOPS and ∼10.7 km for TESS at a distance
f 1 au. The fact that the increase in distance allows to trace smaller
odies is based on our first assumption of all material released in the
 v aporation process is contained in the Hill sphere and optically thick,
hich might not be a realistic approximation. Actually, assuming a

imilar composition throughout the system, the further from the star
NRAS 523, 1441–1447 (2023) 

−24.21, and −26.30 km s −1 ). 

art/stad1475_f3.eps
art/stad1475_f4.eps
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he exocomet is, the less material we are able to extract from the
omet due to the inverse squared dependence of stellar flux with 
istance. Therefore, in the next section we explore a size estimation 
hat contains e v aporation models. 

.2.2 Estimations based on dust production rates 

ollowing the calculation made by Lecavelier des Etangs et al. 
 2022 ), we can estimate the corresponding minimum exocomet dust
roduction rate that we would be able to detect with our light-curves.
The typical absorption depth (AD) in a light-curve that is caused 

y the transit of an exocomet is given by Lecavelier des Etangs et al.
 2022 ): 

D = 5 · 10 −5 

( ˙M 1 au 

10 5 kg / s 

)( q 

1 au 

)−1 / 2 
(

M � 

M �

)
, 

where ˙M 1 au is the comet dust production rate taken at 1 au from
he star, q is the comet orbit periastron distance, and M � the mass
f the star. Therefore a detection limit in AD can be translated into
 corresponding maximum dust production rate. For a stellar mass 
 � = 2.18 M � (Pecaut & Mamajek 2013 ), we obtain 

 ̇1 au = 1 . 2 × 10 4 kg s −1 

(
AD 

13 ppm 

) ( q 

1 au 

)1 / 2 
. 

Recalling that the Hale-Bopp comet had a dust production rate in 
he order of 2 × 10 6 kg s −1 at 1 au from the Sun, we see that the
HEOPS observations are very sensitive to small comets. 
Similarly as done by Lecavelier des Etangs et al. ( 2022 ), the dust

roduction rate can be converted into a corresponding radius of the 
ometary nucleus using the relationship: 

 ̇1 au = 2 · 10 6 kg / s 

(
R 

30 km 

)2 (
L � 

L �

)
, 

where R is the radius of the comet nucleus and L � the stellar
uminosity, and we are considering a typical cometary radius and 
ust production similar to Hale-Bopp (Fern ́andez et al. 1999 ; Jewitt &
atthews 1999 ). With a luminosity of about 40 L � for the A0 star 5
ul (Yoon et al. 2010 ), we finally have 

 = 0 . 36 km 

(
AD 

13 ppm 

)1 / 2 ( q 

1 au 

)1 / 4 
. 

When taking into account the e v aporation models, it appears that
he presented CHEOPS and TESS observations with no exocomet 
hotometric transit detection allow us to exclude the transit of very 
mall bodies (0.3 km for CHEOPS and 0.7 km for TESS ) at 1 au o v er
he observation period. 

 DISCUSSION  

he detection of exocomets using photometric data has been re- 
tricted to a few systems so far. Contrary to what is observed in
pectroscopy, where most comets are found around A-type stars 
e.g. Rappaport et al. 2018 ; Kennedy et al. 2019 ), the detections in
hotometry do not seem to be restricted to a certain spectral type.
n the following, we discuss the properties of 5 Vulpeculae, and 
hat might be the origin of the discrepancy of the spectroscopic and
hotometric data. 

.1 Disc and planets 

 faint debris disc is located in the environment of 5 Vul. Chen
t al. ( 2014 ) report significant excess for wavelengths longer than
4 μm corresponding to a faint and likely not very massive disc,
specially when compared to other debris discs around A-type stars. 
hey fit two components to the disc, with two different blackbody

BB) temperatures, being the most massive the colder component 
10 −5 M ⊕), at a distance of 34 au and with a BB temperature of
100 K. More recently, Musso Barcucci et al. ( 2021 ) reported a

etection of the disc in band L , and fitted a single BB at ∼23 au, with
 temperature of ∼180 K. The main goal of that paper was to look for
lanetary companions, and they also report 5 σ mass limits for all the
nvestigated stars, including 5 Vul. Ho we ver, the precision achieved 
an only estimate an upper limit for our system of > 20 M J at distances
horter than 50 au, twice the mass of β Pic b. Their analysis of the
elf-stirring mechanisms (see fig. A4 in Musso Barcucci et al. 2021 )
ndicate that the disc is not large enough to produce the observed
ust, and possibly a perturber (planet, companion, and binary star) is
ffecting the system dynamics. Matthews et al. ( 2018 ) also reported
o planetary companions larger than 8 M J at distances larger than
0 au based on SPHERE observations in H2 and H3. Despite having
ot Ca II gas detected, located very close to the star (see Fig. 8 ) and
 known debris disc, there is no detection of cold gas in the outer
egions of the system (see e.g. Marino et al. 2020 , and references
herein for an o v erview of CO gas around A-type stars). Rebollido
t al. ( 2022 ) report an upper mass limit for the dust and CO content
ased on ALMA observations of ∼10 −3 and 10 −6 M ⊕, respectively,
onsistent with previous models (Kral et al. 2017 ). The age of 5
ul, estimated around 200 Myr (Chen et al. 2014 ) could potentially
xplain the low fractional luminosity and the lack of CO gas due to
 decrease in dynamical activity as the system settles. 

.2 Spectroscopic counterpart in 5 Vul 

he investigation of the 5 Vul spectra has revealed the presence of
xocomets, reported in Montgomery & Welsh ( 2012 ) and Rebollido
t al. ( 2020 ). We show in Fig. 7 spectra previously published in Re-
ollido et al. ( 2020 ) and publicly available online. 5 The exocometary
vents were detected within −5 and 60 km s −1 in both cases, with
ne e xtra tentativ e detection located at −35 km s −1 . The poor time
o v erage does not allow for a follow-up of the ev ents. Moreo v er,
oth papers report variability of the more stable component (at ∼−20
m s −1 consistent with the radial velocity of the star, but also with
he G interstellar cloud; Redfield & Linsky 2008 ), suggesting at
east a partially circumstellar origin and variations in the amount of
ircumstellar gas. 

There are 39 spectra in Rebollido et al. ( 2020 ) spanning 22 nights,
hich o v erall sho w v ariable absorptions both blue- and red-shifted in

pproximately 20 per cent of the observations. This is consistent with
 frequency of one detected variation every 4.2 d. Montgomery &
elsh ( 2012 ) show one exocometary red-shifted absorption in four

pectra, and small variations in the EW measurements of the stable
eature that seem gradual with time (see fig. 3 and table 2 of

ontgomery & Welsh 2012 ), again consistent with variations in 
0 per cent of the observations. 

.3 Photometric comets versus spectroscopic comets 

he only star where exocomets have been found both in spectroscopy
nd photometry is β Pic (Ferlet et al. 1987 ; Kiefer et al. 2014a ; Zieba
t al. 2019 ). The high frequenc y observ ed in spectroscopy, of around
ne exocometary absorption observed every hour to 6 h, surpasses 
MNRAS 523, 1441–1447 (2023) 
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M

Figure 8. Estimated distribution of gas and exocometary bodies in a typical exocometary system. 
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reatly any other exocomet host system (Kiefer et al. 2014a ).
o we v er, the frequenc y of the photometric exocomets is much

ower, with 30 events detected in 156 d through four different TESS
ectors (Lecavelier des Etangs et al. 2022 ). The key to explain this
iscrepancy could be in the expected stellocentric distances traced by
oth techniques: While spectroscopic exocomets are expected to be
ocated very close to the star (below 20 R ∗, i.e. < 0.15 au, Kiefer et al.
014a ; Kennedy 2018 ), photometric ones are estimated at longer
istances ( ∼4–160 R ∗, i.e. 0.03–1.3 au with an estimated average
istance of 0.18 au; Lecavelier des Etangs et al. 2022 ). The question
emains of whether different exocomet populations could be feeding
ifferent gas populations in the disc, i.e. gas detected in emission,
uch more extended (e.g. K ́osp ́al et al. 2013 ; Marino et al. 2016 ;
o ́or et al. 2017 , 2019 ; Matra et al. 2019 ; Rebollido et al. 2022 ) and

ot gas detected in absorption, potentially released by exocomets and
ocated closer to the star (e.g. Hobbs et al. 1985 ; Ferlet et al. 1987 ;

ontgomery & Welsh 2012 ; Iglesias et al. 2018 , 2019 ; Rebollido
t al. 2020 ). A diagram for the e xocomet v ersus gas location is shown
ig. 8 . 
Ho we ver, while the number of exocomets detected in spectroscopy

emains larger than those detected in photometry, population D from
iefer et al. ( 2014a ) is more likely to be in better agreement with the
rbital ranges of the photometric populations. 
If we translate these exocomet ratios to the observed frequency

round 5 Vul in spectroscop y, we w ould be expecting one photomet-
ic transit every 87.36 d, which would be hard to co v er with current
nstrumentation and/or space missions. 

 SUMMARY  

bservations performed with CHEOPS and TESS of the star 5 Vul
ho w no e vidence of exocometary acti vity in the light-curve, despite
he exocomet detection in spectroscopy around this star. In this
ork, we provided an estimation of the sizes and spatial location
f the exocomets and a possible explanation for the non-detection of
xocometary transits via photometry. 

The sporadic nature of exocomets makes it difficult to trace them,
s their orbits are almost impossible to constrain. The few efforts to
etect the dust counterpart of the exocomets observed in spectroscopy
ave only been successful for β Pic. This is not surprising, given the
igh frequency of exocomets, so far much higher than any other.
ven for β Pic, only a handful of exocomets have been observed

n photometry, contrasting the thousands of events that are reported
n spectroscopy. This could potentially be related to the distance at
hich the exocomets e v aporate/sublimate. The estimated distances

or Ca II production (where most exocomets have been detected) is
ust a few stellar radii, much closer to the estimated distances for the
hotometric observations. This could indicate we are probing two
ifferent groups of exocomets: star-grazing comets that sublimate
NRAS 523, 1441–1447 (2023) 
efractory materials (i.e. calcium), and comets at larger orbits, where
he cloud of dust is better sustained. 

Lecavelier Des Etangs et al. ( 1999 ) estimated dozens of exo-
ometary detections in photometry for large surv e ys with tens of
housands of stars in the worst-case scenario. Ho we ver, the results
rom large missions like Kepler and TESS show otherwise, with very
ew detections so far (e.g. Boyajian et al. 2016 ; Ansdell et al. 2019 ;
ieba et al. 2019 ). Given that as of today a large enough sample of
tellar ages and spectral types have been observed, the number of
etectable exocomets might have been overestimated based on the
ctivity around β Pic. 
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