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ABSTRACT

Context. WISPIT 2 is a young pre-main-sequence star hosting a multi-ringed transition disk and two directly imaged protoplanets.
One of them, WISPIT 2b, has been confirmed to be accreting. This makes WISPIT 2 the closest known analogue to PDS 70; however,
prior to this work, no optical spectrum of the central star had been published. Population-synthesis models predict that stellar accretion
can be strongly suppressed once two or more giant planets have formed, so characterising the atmospheric and accretion properties of
such hosts is essential.

Aims. We present the first optical spectrum of WISPIT 2 and use it to derive the host atmospheric parameters, test its youth spectro-
scopically, and constrain its stellar accretion state relative to PDS 70 and to the embedded planets.

Methods. We analysed low-resolution HFOSC spectra (R ~ 1200 for Grism 7 and R ~ 2200 for Grism 8) from the 2-m Himalayan
Chandra Telescope with iSpec, validating the pipeline at HFOSC resolution against Gaia FGK Benchmark Stars and K-type pre-
main-sequence templates from the public Manara et al. library. The He residual filling was measured relative to synthetic photospheric
profiles and compared with the expected chromospheric-noise level.

Results. He remains in net absorption, but is partially filled in by emission; the weak residual filling (1.5-2.00") lies ~1 dex below
the chromospheric-noise level, consistent with chromospheric emission and no detectable accretion. We place a 95% upper limit
My <3.6x 107" M, yr~!, below even the lowest epoch of PDS 70’s monitoring and implying a host-to-planet ratio M, /M, < 18.
We also measure Tx = 4551 = 150K and a first, low-resolution, model-dependent global metallicity [M/H] = —0.17 + 0.16; the
surface gravity and LiI equivalent width (EW) support the pre-main-sequence nature of the host.

Conclusions. Both known double-protoplanet hosts, PDS 70 and WISPIT 2, therefore appear to show strongly suppressed or un-
detectable stellar accretion. Larger spectroscopic samples are needed to test whether this is common in multi-protoplanet transition
disks.

Key words. planets and satellites: gaseous planets — stars: abundances

1. Introduction

Direct imaging of an accretingprotoplanet embedded in its
natal disk is exceptionally rare; it requires a young gas-
rich transition disk, a planet accreting strongly enough to
outshine the disk in He, and a favourable geometry. Only
a handful of candidates have been confirmed by direct Ha
detection (Haffertetal. 2019; Close et al. 2025), and only
two systems host more than one directly imaged protoplanet:
PDS 70 (Keppler et al. 2018; Haffert et al. 2019) and (since
2025) WISPIT 2 (van Capelleveen et al. 2025; Close et al. 2025;
Lawlor & van Capelleveen 2026), making WISPIT 2 the clos-
est known analogue to PDS 70. VLT/SPHERE imaging revealed
an extended multi-ringed disk around a ~5Myr, ~1.08 M, pre-
main-sequence (PMS) star with an accreting ~5 My, protoplanet
(WISPIT 2b) at ~57 au (van Capelleveen et al. 2025); MagAO-X

* Corresponding author: swastik.chowbay@unimi.it
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confirmed its Ha accretion (Close et al. 2025); VLTI/GRAVITY
revealed a second embedded companion (WISPIT 2c¢, ~8-
12 My, at ~15au) (Lawlor & van Capelleveen 2026); and
ALMA Band 7 resolved a narrow millimetre dust ring at 144 au,
interior to which WISPIT 2b orbits (Facchini et al. 2026). The
discovery of two giant protoplanets in one disk makes it pos-
sible to test how accretion is divided between the star and the
planets. In single-protoplanet systems, gas is expected to leak
past the gap-opening planet and accrete onto the star near the
canonical T Tauri value, but whether this persists with multi-
ple giant planets is unclear. PDS 70 provides one data point,
its host accreting more than an order of magnitude below the
canonical rate (Thanathibodee et al. 2020; Manara et al. 2023);
whether this suppression is generic to multi-protoplanet hosts
or specific to PDS 70 cannot be settled without a compa-
rable measurement on a second system. The central star of
WISPIT 2 remains poorly characterised, with the parameters
of van Capelleveen et al. (2025) deriving from Gaia astrometry
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and photometry and no published optical spectrum. In this Let-
ter we present the first optical spectrum of WISPIT 2, obtained
with HFOSC' on the 2-m Himalayan Chandra Telescope, and
use it to derive the host atmospheric parameters and a low-
resolution global [M/H] in the same iSpec framework applied
to PDS 70 (Swastik et al. 2021, PDS 70: [Fe/H] = -0.11 +
0.01), to test the system’s youth for lithium, and to constrain
the host accretion state from Hae. Given the modest resolu-
tion and PMS nature, we validate the methodology against
Gaia FGK Benchmark Stars and K-type PMS empirical tem-
plates (Manara et al. 2017), both degraded to HFOSC resolu-
tion. We detect no stellar accretion and place an upper limit
a factor of a few below PDS 70’s central rate and well below
the canonical T Tauri rate, so both known double-protoplanet
hosts appear to show strongly suppressed or undetectable host
accretion.

2. Observations and data reduction

WISPIT 2% (RA = 19" 23™ 17.03%, Dec = —07° 40’ 55.1”, J2000;
V = 11.60 + 0.12 mag) was observed on UT 2026-04-14 with
the HFOSC spectrograph on the 2-m Himalayan Chandra Tele-
scope at Hanle, under a Director’s Discretionary Time allocation,
using the 1.92”-wide long slit (wider than the typical Hanle see-
ing, to minimise wavelength-dependent slit losses). One 600 s
Grism 7 exposure (~3800-7700 A, R ~ 1200) was followed by
three Grism 8 exposures (~5200-9300 10%, R ~ 2200; 600, 600,
300 s), with Feige 34 observed the same night for flux calibra-
tion.

The data were reduced with standard IRAF routines (bias
subtraction, flat-fielding, lacos_spec cosmic-ray rejection,
optimal extraction), wavelength-calibrated against FeAr/FeNe
arcs (rms ~0.1 pixel) and response-corrected using Feige 34. The
resulting Grism 7 and Grism 8 spectra were combined and scaled
to match the ASAS-SN g-band magnitude obtained from the
light curve (Shappee et al. 2014; Kochanek et al. 2017), thereby
placing them on an absolute flux scale. The three Grism 8
frames are the primary dataset for all the measurements: they
resolve the narrow Ha and Lil 6708 A diagnostics, cover the
CaTl infrared triplet, and provide a frame-to-frame scatter esti-
mate. The Grism 7 frame serves only as a broadband-continuum
check (Fig. A.1). Each spectrum was placed on the stellar rest
frame by cross-correlating against a Castelli/ATLAS9 K-dwarf
template (T ~ 4550 K, logg =~ 4.3, [M/H]= 0) broadened
to HFOSC resolution, removing the residual ~0.1-0.2 pixel arc
zero-point; this is important for the absolute Ho EW (Sect. 3.3),
but is negligible for the broadband fits. Spectra were continuum-
normalised by a cubic-spline fit over ~50 line-free windows and
median-combined within each grism. The combined Grism 8
spectrum reaches a continuum S/N per resolution element
of ~350-370 across 5700-8000 10\; the telluric bands were
masked.

! Himalayan Faint Object Spectrograph Camera; https://www.
iiap.res.in/centers/iao/facilities/hct/

2 WISPIT 2 is the likely optical counterpart of the RASS X-ray
source RX J1923.2—0740 (Moran 1996, their Table 2), providing an
independent indicator of youth, consistent with the Li-rich, K-type
RASS-selected young stars found around nearby star-forming regions
(Alcald et al. 1995; Krautter et al. 1997).
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3. Results
3.1. Optical spectrum

The combined continuum-normalised HFOSC spectrum
(Fig. A.1, Appendix A) is that of a late-type K dwarf: the
G-band, the MgI b triplet, the Na1 D doublet, Li1 6708 A,
and the Call infrared triplet are all detected in absorption.
The Cam IRT cores appear somewhat shallower than is typical
for a quiescent K3-K4V dwarf, tentatively suggesting weak
chromospheric core infilling; we do not use the IRT cores as an
accretion diagnostic at this resolution.

3.2. Atmospheric parameters

We derived the atmospheric parameters with iSpec (Blanco-
Cuaresma et al. 2014), following Swastik et al. (2021), using
only the median-combined Grism 8 spectrum. This grism pro-
vides the higher-resolution red-optical range used for the fit.
The Grism 7 spectrum was excluded from the atmospheric-
parameter inference and was used only as a broadband-
continuum check. We performed spectral synthesis with SPEC-
TRUM (Gray & Corbally 1994) on the Castelli/ATLAS9 grid
(Castelli & Kurucz 2003), sampling the joint posterior on Teg,
logg, and [M/H] by a Markov chain Monte Carlo (MCMC)
algorithm over 6200-8000 A with chromospheric, accretion-
sensitive, and telluric regions masked. Informative priors on T
(00 =400 K) and log g (o0 = 0.3 dex) from van Capelleveen et al.
(2025) break the T.g—log g degeneracy; [M/H] carries no prior.
Veiling is expected to be negligible for any plausible accre-
tion rate consistent with the Ha non-detection (Sect. 3.3), so
we adopted a veiling-free model; an a posteriori check using
the upper limit from Sect. 3.4 gives rgo00 < 0.01, confirming
the assumption. The fit is unimodal with reduced y? = 0.72
(Appendix A). Because R ~ 2200 is below the resolution regime
where iSpec is usually applied, and because WISPIT 2 is a PMS
star, we validated the pipeline against five Gaia FGK benchmark
stars and five K-type PMS empirical templates, both degraded
to the HFOSC dispersion and resolution. All validation spectra
were processed with the identical iSpec configuration used for
WISPIT 2. The recovered parameters and systematic-error bud-
get are detailed in Appendix B. These tests support a robust tem-
perature scale at the ~150-180 K level, while showing that log g
and [M/H] are less precise at HFOSC resolution. The PMS tem-
plates test the behaviour of young K-star spectra, but do not pro-
vide independent metallicity standards, so we define the [M/H]
systematic from the GBS comparison and treat [M/H] as a low-
resolution, model-dependent global estimate. For WISPIT 2 the
analysis yields Tex = 4551 + 150 K, logg = 4.32 + 0.18, and
[M/H] = —0.17+0.16 (uncertainties dominated by the validation
floor). The temperature agrees within the floor with the photo-
metric 4400 + 50 K of van Capelleveen et al. (2025), confirming
the K3-K4 classification. Combining T with the SED luminos-
ity L, = 0.699 + 0.021 L, (van Capelleveen et al. 2025) gives
R, = 1.34 + 0.09 Ry, which with the stellar mass M, = 1.08 M,
(van Capelleveen et al. 2025) implies logg =~ 4.22, in agree-
ment with the spectroscopic value within the systematic floor;
we do not bias-correct log g for the benchmark calibration offset
(Appendix B) and adopt R, = 1.34 R, throughout. The metallic-
ity, the only parameter without an informative prior, is the first
low-resolution spectroscopic estimate for the system; we treat
it as a model-dependent global metallicity rather than a precise
abundance. Two further consistency checks on these parame-
ters (an independent T g estimate from the Nal D equivalent
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width and an extinction check from the flux-calibrated slope) are
described in Appendix C.

3.3. Ha and the stellar accretion state

He at 6562.8 A remains in net absorption, with no resolved
emission core (Fig. 1). From the three flux-calibrated Grism 8
exposures, combined into an inverse-variance-weighted mean on
a common rest-frame grid, we measured the equivalent width
by direct integration over 6555-6570 A against a local linear
pseudo-continuum (6520-6545 and 6580-6605 A side-bands),
adopting the convention that positive EW denotes net absorp-
tion. Per-pixel noise, continuum-window variation (£5 A), and
per-frame scatter were propagated by MCMC methods. The
rest-frame alignment was verified against two clean Fe I lines
flanking Ha. This yields EWpqy obs = +0.395 + 0.011 10\, with
a continuum flux density F oy (6562.8 A) = (1.375 £ 0.038) x
1073 ergs™'em™2 A~! (the ~3% internal scatter). The abso-
lute flux scale is anchored to the ASAS-SN g-band photome-
try (Appendix C), leaving a residual absolute-calibration uncer-
tainty of ~5% (the scaling uncertainty), i.e. ~0.02 dex in log Ly,
sub-dominant to the photospheric EW systematic. To estimate
the photospheric Ha contribution, we synthesised the line region
with iSpec at the posterior-median parameters (Sect. 3.2), using
two independent grids (Castelli/ATLAS9 (Castelli & Kurucz
2003) and MARCS GES (Gustafsson et al. 2008; Heiter et al.
2021)) to make the model-atmosphere dependence explicit. For
each grid, N = 1000 Monte Carlo syntheses were drawn from the
benchmark systematic floors (o(Tegr) = 150 K, o(logg) = 0.18,
o(IM/H]) = 0.16dex; Sect. 3.2), with identical draws for both
grids. The EW is dominated by the T4 systematic; logg and

[M/H] contribute negligibly. The two grids give Ewgg‘;;eﬂi =

0.608 + 0.146 A and EWMARCS = (682 + 0.144 A (16th—

phot
84th percentile spread), kept separate so the model-atmosphere

dependence is explicit. The excess EWexe = EWpnot — EWp
is then +0.213 + 0.147A (Castelli) and +0.287 = 0.144 A
(MARCS): positive for both grids, but grid-dependent in signif-
icance, 1.450 and 1.980 respectively, the observed EW being
~35-42% weaker than predicted. We therefore regard the He
residual filling as weak and model-dependent: consistent in sign
across both atmosphere grids, but not cleanly separable from
chromospheric activity. As we show in Sect. 3.4, this filling lies
~1.1dex below the Manara et al. (2013) chromospheric noise
expected at this T, so its accretion-luminosity equivalent is
consistent with chromospheric emission alone and yields only
an upper limit on the stellar accretion rate.

The inferred ~0.2-0.3 A of equivalent filling is far below
the |EW| > 3 A classical T Tauri threshold (White & Basri
2003), nominally a weak-line T Tauri star, though the struc-
tured disk and directly imaged protoplanets, including the accret-
ing WISPIT 2b, confirm that substantial circumstellar material
remains.

3.4. Stellar accretion rate

For reference, and to set an upper limit, we converted the Ha
residual filling into an accretion luminosity with the Alcald et al.
(2017) calibration, propagating all uncertainties (photospheric-
EW systematic, observed EW and continuum flux, extinction,
distance, and calibration scatter) through a Monte Carlo algo-
rithm; the full derivation is given in Appendix D. The dered-

dened excess gives log Lyc/Lo = —3.54f8:§2, which lies =~

T
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Fig. 1. Top: Normalised He region of WISPIT 2 (black; mean of three
Grism 8 exposures, +10 in grey), with iSpec photospheric syntheses
from the Castelli/ATLASY (red) and MARCS GES (blue) grids at the
posterior-median parameters. The coloured bands give the +10- Monte
Carlo envelope. The shaded vertical band marks the 6555-6570 A EW
integration window. Bottom: Residuals Fps — Fpnoe for each grid, show-
ing the residual He filling relative to the photospheric models. The
two grids trace each other closely, but are systematically offset, giving
excess significances of 1.450 (Castelli) and 1.980 (MARCS).

1.1dex below the Manaraetal. (2013) chromospheric-noise
level expected at this T.z. The residual He filling is there-
fore fully consistent with chromospheric emission, and com-
bined with its low significance (1.5-2.00") we treat the Ha-
derived L, purely as an upper limit, Myee <3.6x1071 M, yr‘1
(95%), far below the canonical 1078-10"° My yr~! CTTS rate
(Manara et al. 2023): host accretion is undetectable in this spec-
trum. The single-epoch measurement may also differ from the
time-averaged rate given typical CTTS variability.

3.5. Lithium and stellar youth

The Lil 6708 A doublet is clearly detected. We measured
EW(Li + Fe) = 0.344 + 0.030 A and inferred EW(Li) = 0.334 +
0.030 A after applying a 10 mA blend correction, supporting the
independently inferred youth of the star. At HFOSC resolution
the corrected EW should still be regarded as an approximate
upper limit because of unresolved Fe I/CN features, so it does
not constrain the precise age (Appendix E).

4. Discussion

PDS 70, whose two directly imaged protoplanets are both con-
firmed to be accreting and whose host was characterised with
the same iSpec framework (Swastik et al. 2021), is the natu-
ral benchmark. WISPIT 2 is hotter (4551 vs. 4152 K) and the
two hosts have comparable mildly sub-solar metallicities (—0.17
vs. —0.11dex); with N = 2 we infer no metallicity preference.
WISPIT 2 and PDS 70 compare closely in accretion as well.
PDS 70’s host accretes at ~10710 M, yr‘1 (log Myee = —10.06;
Campbell-White et al. 2023), with monitoring spanning 0.6—
2.2 x 10719 M, yr~! (Thanathibodee et al. 2020), already over
an order of magnitude below the canonical 1078-10~° M, yr~!
rate for solar-mass T Tauri stars (Manara et al. 2023). As both
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hosts have transition disks, the more appropriate comparison
is with transition-disk hosts of similar mass; these overlap the
CTTS distribution, but tend somewhat lower, though not signif-
icantly (Manara et al. 2023); even so, the WISPIT 2 limit sits
at the extreme low-accretion end. Our upper limit is a factor
of ~3 below PDS 70’s central rate and below even the low-
est epoch of its monitoring (Thanathibodee et al. 2020); with
the Ha filling ~1.1dex below the chromospheric noise floor
(Manara et al. 2013), it is consistent with pure chromospheric
emission and we detect no accretion. Both systems (two embed-
ded gas giants in a structured transition disk around a young
roughly solar-mass star) thus appear to show strongly suppressed
or undetectable host accretion, on the suppressed-accretion side
of a mixed theoretical picture in which gap-opening giants are
expected to let gas leak onto the star (Lubow & D’ Angelo 2006;
Diirmann & Kley 2015); however, population-synthesis models
predict substantial suppression once two or more giants have
formed (Manara et al. 2019). The suppression may indicate that
multi-protoplanet disks enter a distinct gas-transport regime of
serial filtering, with the outer companion intercepting part of the
inflow and the inner companion perturbing the residual, so that
overlapping gaps attenuate the channels feeding the star. How-
ever, two-planet hydrodynamical simulations give a more con-
servative picture, in which gas can still diffuse through the gaps
efficiently and a second accreting planet need not suppress stellar
accretion by more than a factor of a few (Bergez-Casalou et al.
2023). Whether serial filtering alone explains the suppression
thus remains an open question; additional unresolved planets,
inefficient gap-crossing flow, or inner-disk dispersal may be
required, and resolved inner-disk gas observations (e.g. with
ALMA) would provide a direct test.

The host rate can also be compared with the planetary rates.
Close et al. (2025) measured My, ~ 2 x 10712 Mgyr~!' for
WISPIT 2b, so even our upper limit implies M, /My, < 18,
and the true ratio may be far smaller. This contrasts sharply
with ordinary CTTS, where stellar rates exceed protoplanetary
ones by three to four orders of magnitude; the rates are non-
contemporaneous and differently calibrated, so the ratio is uncer-
tain at the factor-of-several level, but the much smaller contrast
is robust and consistent with the protoplanets intercepting much
of the inflow.

5. Conclusions

From the first optical spectrum of WISPIT 2 we derived Teg =
4551 + 150 K, logg = 4.32 + 0.18, and a low-resolution, model-
dependent [M/H] = —0.17 £0.16 dex, validated at HFOSC reso-
lution against Gaia FGK benchmark stars and K-type PMS tem-
plates (Manara et al. 2017); the gravity and lithium EW are con-
sistent with a pre-main-sequence K star. Ho shows only weak
(1.5-2.00) residual filling, ~1.1dex below the chromospheric
noise floor (Manara et al. 2013), and hence consistent with pure
chromospheric emission, so we detected no accretion and set a
95% upper limit M,.. < 3.6 x 107! M yr~!, a factor of a few
below PDS 70’s central rate and below even the lowest epoch of
its monitoring (Thanathibodee et al. 2020). WISPIT 2 thus joins
PDS 70 as a double-protoplanet host with strongly suppressed or
undetectable accretion; with N = 2 this is suggestive rather than
established. A multi-epoch R > 10000 spectrum would resolve
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He and separate accretion from chromospheric emission, and
an ALMA measurement of the inner gas reservoir would test
whether gas is retained, filtered, or depleted in the inner disk.

6. Data availability

The reduced HFOSC spectra of WISPIT 2 in FITS format are
available at the CDS via https://cdsarc.cds.unistra.fr/
viz-bin/cat/J/A+A/712/L13.
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Appendix A: Combined optical spectrum and atmospheric-parameter fit

The continuum-normalised HFOSC spectrum and the atmospheric-parameter fit are summarised in Figs. A.1-A.3. The posterior is
unimodal, with the expected positive correlations of Tt with log g and [M/H]. Its formal widths do not include the validation-based
systematic floors adopted in Sect. 3.2.
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Fig. A.1. Combined continuum-normalised HFOSC spectrum of WISPIT 2 (Grism 7 + Grism 8, 2026 April 14). Grism 7 is used below 5180 Aand
Grism 8 above it. The panels identify the principal photospheric diagnostics, He, Li1 6708 A, the Call infrared triplet, and the O, telluric bands.
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Appendix B: Benchmark validation of the iSpec pipeline

We validated the analysis using five Gaia FGK benchmark stars (GBS) and five K-type PMS templates from the public Manara et al.
libraries (Manara et al. 2017), degraded and analysed with the same settings used for WISPIT 2.

Table B.1. GBS validation of the iSpec pipeline at HFOSC resolution.

Star Trer T AT Gref it Ag [Fe/Hlet [Fe/Hlg: A[Fe/H]
HIP 12114 4583 4686 + 25 +103 4.52 4.73 +£0.04 +0.21 -0.17 -0.19 £ 0.07 -0.02
HIP 104214 4398 4533 +21 +135 4.63 4.77 +0.04 +0.14 -0.33 -0.24 £ 0.06 +0.09
HIP 114622 4800 4677 £ 26 -123 4.55 4.77 £ 0.04 +0.22 +0.04 -0.07 £ 0.07 -0.11
HIP 108870 4676 4667 + 30 -9 4.59 4.77 +0.04 +0.18 —-0.08 —-0.15 £ 0.08 —-0.07
HIP 73184 4657 4586 + 28 =71 4.60 4.77 +0.04 +0.17 +0.03 -0.03 £ 0.07 -0.06
Table B.2. PMS-template validation using K-type empirical spectra degraded to HFOSC resolution.
Object Trer (K) T (K) AT (K) Gref it Ag (M/H]g:
RXJ1538.6-3916 4522 + 127 4654 + 16 +132 421 +0.13 4.11 £0.03 -0.10 +0.22 + 0.01
RXJ1543.1-3920 4308 + 107 4429 + 15 +121 4.12£0.23 4.23 +0.05 +0.11 +0.17 £ 0.01
RXJ1547.7-4018 4971 +75 4793 + 19 -178 422 +£0.16 4.07 £ 0.05 -0.15 +0.10 £ 0.01
RXJ0438.6+1546 4915 + 170 4792 £ 15 -123 4.12 +0.30 4.42 +0.04 +0.30 +0.14 + 0.01
RXJ1515.8-3331 4997 + 71 4920 + 11 =77 3.86 +0.25 4.29 +0.01 +0.43 +0.04 £ 0.01

Notes. GBS reference T.¢ and log g values are from Soubiran et al. (2024), and [Fe/H] from Jofré et al. (2014); recovered uncertainties are formal
posterior widths. The offsets motivate floors of 150 K in T and 0.16 dex in [M/H], while the coherent +0.18 + 0.03 dex gravity offset is used as a
floor rather than a correction. The PMS median absolute offsets are 123 K and 0.15 dex in Tt and log g. Their [M/H] values are only a near-solar
consistency check because the templates are not metallicity standards. Veiling was fixed to zero, consistent with rg00 < 0.01.

Appendix C: Flux-calibration, temperature, and
extinction checks

The response-corrected spectra were scaled to the ASAS-SN g-
band light curve (Shappee et al. 2014; Kochanek et al. 2017);
the required factor was 2.856 + 0.137. The EWs are invariant
to this scaling, whereas the uncertainty is propagated into the
He luminosity. The Na1 D EW, 3.7 £ 0.2 A, gives a first-guess
T =~ 4850 K from the Tripicchio et al. (1997) relation. Its
intrinsic ~ 300 K scatter and unmodelled gravity and metallicity
effects make it consistent with 4551 + 150 K.

Over 5000-9000 A, the continuum slope formally favours Ay ~
0.6, but the optical estimate is imperfect. Beyond 8000 Athe cal-
ibration is affected by increased uncertainty in the red response
correction. We therefore retained the SED value Ay = 0.171 +
0.050 mag (van Capelleveen et al. 2025).

Appendix D: Accretion-luminosity derivation

A Monte Carlo calculation (N = 10°) samples the photospheric-
EW systematic, observed EW, continuum flux, 5% absolute scal-
ing, Ay, distance, and the 0.13 dex Alcald et al. (2017) scat-
ter. Negative excesses are retained as zero accretion luminos-
ity. We obtain Figexe = (3.5 = 1.9) x 107 ergs™'em™,
log Ly, /Lo = —4.67f8:§?, and log Lyo/Lo = —3.54f8§$. This
lies ~ 1.1 dex below the Manara et al. (2013) chromospheric-
noise level. Interpreting all filling as accretion would give M. =
1.4:1):{2; x 107" My yr~!; because the filling is marginal and chro-
mospheric, we instead adopt the 95% upper limit stated in
Sect. 3.4.

Appendix E: Lithium equivalent width and age
comparison

The unresolved Li1 6708 Ablend was measured in the three
Grism 8 exposures. Each spectrum was continuum-normalised
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over 66080—6698 and 6717-6740 A, and fitted over 6703—
6711.5 Awith 1 — foom(2) = Aexp[—(1 — 9)*/(202)], so EW =

Ao V27 The coarser Grism 7 exposure was excluded. The mea-

surements are mutually consistent (y> = 1.03 for two degrees of
freedom) and give EW(Li + Fe) = 0.344 + 0.030 A. Subtracting
a 10 mAFe I/CN correction yields EW(Li) = 0.334 + 0.030 A,
an approximate upper limit at this resolution.

Table E.1. Li1 6708 Aequivalent width measurements.

Spectrum fexp (8)  EW(Li+Fe) (A)  opw (A)
ajd14044 600 0.317 0.046
ajd14045 600 0.389 0.055
ajd14047 300 0.340 0.054
Weighted mean 0.344 0.030

The fited FWHM (4.8-5.7 A) confirms that the doublet and
neighbouring blend are unresolved. At Ty ~ 4551 K the mea-
sured EW lies near the upper Pleiades envelope, but blend-
ing and the intrinsic factor-of-two spread among K dwarfs
prevent a precise age constraint (Martin 1997; Bouvier et al.
2018; Somers & Pinsonneault 2017). Lithium therefore supports
youth, but does not independently establish the ~ 5 Myr age,
which rests on the SED—isochrone fit and Theia 53 membership
(van Capelleveen et al. 2025).

6705 6 6715

710 705 6710 705 710
Wavelength (A] Wavelength (A] Wavelength (A]

Fig. E.1. Gaussian fits to the Li1 6708 Ablend in the three Grism 8
exposures (top) and residuals normalised by the per-pixel noise (bot-
tom). The dotted line marks 6707.78 A.
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