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Rocky Worlds is a joint JWST and HST Director’s Discretionary Program designed
to implement the top recommendations from the Working Group on Strategic Exo-
planet Initiatives with HST and JWST (Redfield et al., 2024). The HST side of the Rocky
Worlds DDT focuses on ultraviolet (UV) characterization of the nearby M-dwarf hosts
of the rocky planets observed with JWST. We use COS and STIS to measure the UV
to blue-optical spectra of these stars, including UV flare monitoring and measuring
the wings of the Ly-alpha profile where appropriate. With these observations we con-
strain the high-energy output of these host M dwarfs in the UV, which can be applied
to planetary models of atmospheric escape, as well as photochemistry if a planetary
atmosphere is present. As detailed below, the HST Target Scheduling Team has con-
structed a plausible SED for HD 260655 (§1I) and has used these values to calculate
APT inputs (§3).

1 Stellar Parameters

We adopt parameters for HD 260655 primarily from Luque et al. (2022), who pro-
vided detailed stellar parameters based on high resolution spectroscopy in the litera-
ture. The parameters are presented in Table

Since HD 260655 has archival HST observations from Program 17503 (PI: H. Diamond-
Lowe), we assessed the utility of these exsiting observations. Table [2| lists the pro-
gram ID, Modes, and exposure times. The program consisted of Visit 1 with COS
G130M /1222 and COS G230L /2950 observations, followed by STIS observations dur-
ing Visit 2 using E140M, G140M, G230L, and G430L. Visit 2 suffered a guide star ac-
quisition failure and was repeated on 22 October 2025. We made use of the repeat of
Visit 2 for E140M, G230L, and G430L.

For our ETC calculations, we used HASP coadds (Debes et al., 2024) for the COS
and STIS observations from Program 17503. Table 3 has the estimated SNRs. The
values for G130M are based on the archival observations and scaled to an assumed
exposure time from the 12 orbits of flare monitoring. While archival data at E140M
exists, the sensitivity is not sufficient to detect lines beyond Lyman-a. The Rocky
Worlds team assessed that the line SNRs from the G130M and G140M observations
would be sufficient for the goals of the Rocky Worlds project, but that we would use
G160M to attempt to detect lines such as C IV and Si IV. Additionally we included
additional STIS/G230L and G750L observations to create a high SNR UV-visible SED.
Without previous observations, COS/G160M was not deemed a safe mode to observe
HD 260655 in Program 17503. With successful G140M and E140M observations, the
guidelines for clearing M dwarf safety can be augmented with directly measured up-
per limits to the line strengths of C IV and Si IV, which we discuss further in Section
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Parameter Value

Ter (K) 3803+10
log g 5.204+0.07
Radius (Rg)  0.439+/-0.011
Spectral Type M2V
H-a EQW (A) 0.40

RV (km s™!) -58.4

Table 1: Adopted Stellar Parameters from Luque et al./(2022)

2 Demonstrating the Safety of HD 260655 for G160M/1533

The Rocky Worlds DDT Program observations of GJ 3929 using COS involved
the G130M /1222 and G160M /1533 settings, ensuring coverage of FUV emission lines
from 1070 Ato 1710 A. However, the proximity of HD 260655 to the Earth raises the
risk that observing the C IV and Si IV lines during a rare flare could in principle dam-
age the COS detector, when using the default procedure to clear M-dwarfs (Osten,
2017).

However, the observations of the HD 260655 Lyman-« line as well as upper lim-
its to the strength of C IV and Si IV provide empirical constraints on how bright these
lines may get during a flare. Equations 1 and 2 in Osten|(2017) provide scaling relation-
ships to estimate the line strength assuming a flare of A U band. We modified those
equations to instead estimate the line brightening from the observed upper limits. The
equations then become:

FSi IV, flare — log FSz‘ IV, + 092 % (—O4A U) (1)
FC IV,flare — 10g FC IV,q + 1.1 % (—O4A U) (2)

where Fx 4 is the integrated flux of the line in question during a flare, Fg; ;v is
the observed integrated flux in quiescence, and A U is the U band flare. In the case of
HD 260655, the assumed 10~* probability flare magnitude is A U is -2.3.

From the E140M observations, we estimated the uncertainty in the spectra +2 Aaround
the Si IV (1393.8 A) and C IV (1548.2 A) lines under consideration. We then esti-
mated a possible integrated line strength by assuming a simple top-hat line with width
0.2 Amultiplied by three times the pixel uncertainty. We found that both lines must
be <1.3x107 ergs cm 2 s!. These line strengths are faint enough that under a flare
condition there is not detector safety issue with the G160M /1533 CENWAVE.

3 APTINPUTS

The goal for each target host star is to obtain a) flare monitoring in the FUV, b)
UV coverage of emission lines across a range of formation temperatures as wide as



is feasible, c) an NUV-Visible spectral energy distribution (SED), and d) high enough
SNR observations of the wings of the Lyman-« line to reconstruct the intrinsic Lyman-
« profile.

Program ID Instrument Grating Tz (s)

17503 STIS E140M 1470
17503 STIS GI140M 9530
17503 STIS G230L 466
17503 STIS G430L 60
17503 COS GI130M 1108
17503 COS G230L 164

Table 2: Archival observations of HD 260655 .

For HD 260655, we meet our science goals by scheduling 12 orbits of flare moni-
toring using G130M /1222 which, together with archival data, provides complete UV
coverage from 1070-1710 A. We will additionally obtain NUV /Vis low resolution spec-
troscopy with STIS G230L and G750L using the 52x0.2 slit for SED construction in con-
cert with archival G230L and G430L observations. We determined that archival data
was sufficient to measure the wings of the Lyman-« line in order to reconstruct the
intrinsic line profile (Youngblood et al., 2017). We repeat STIS/G230L observations
to verify that the Mg II 2800 A lines have not significantly changed compared to our
archival data.



Line

SNR

Grating

Lyman-a(1216A)

SiII(1261A)
Si I1(1264A)
Si I11(1206A)
Si I11(1294A)
SiIV(1393A)
SiIV(1402A)
CII(1334A)
C II(1335A)
CIII(1175A)
CIV(1548A)
C IV(15504A)
O1V(1401A)
O V(1371A)
N V(1238A)
N V(1242A)
Mg T1(2796)
Mg 11(2803)

23-15 STIS/G140M

0.5
0.2
9
1
3
1
4
11

6
12

14
12

COS/G130M
COS/G130M
COS/G130M
COS/G130M
COS/G160M
COS/G160M
COS/G130M
COS/G130M
COS/G130M
COS/G160M
COS/G160M
COS/G160M
COS/G160M
COS/G130M
COS/G130M
STIS/G230L
STIS/G230L

Table 3: Estimated Line SNR for key UV Lines, based on archival observations.
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