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HST observed Visits 2, 8 and 9 of the program for TOI-771 (PID 18249) between
July 22, 2026 and August 02, 2026. Visit 2 was designed with four consecutive orbits
with COS/G130M to obtain a time-series to detect FUV flares in TOI-771 and provide
spectral coverage. Visits 8 and 9 were designed to measure the NUV-Optical spectral
energy distribution of TOI-771. These observations are fundamental to constraining
the high-energy output of this host M dwarf in the UV, which can be applied to plan-
etary models of atmospheric escape, as well as photochemistry if a planetary atmo-
sphere is present. Along with this data analysis report, we also produce a light curve
high-level science product (HLSP) that is hosted on MAST.

More details about the observing modes, technical justifications and decisions are
available in the RWDDT Scheduling Report for TOI-771 (Debes et al., 2026)1. The
observing log of the visits discussed in this report is shown in Table 1.

Table 1: Observations log of this data analysis report.
Visit Dataset Mode Start Date & Time Exposure time (s) Status

2 LFSY02010 COS/G130M 2026-08-02 21:03:58 7748.192 Pass

8
OFSY08010 STIS/G230L 2026-07-22 04:37:59 2100.199 Pass
OFSY08020 STIS/G230L 2026-07-22 06:04:02 2499.199 Pass
OFSY08030 STIS/G230L 2026-07-22 07:37:56 2499.199 Pass

9
OFSY09010 STIS/G430L 2026-07-24 06:37:57 1235.000 Pass
OFSY09020 STIS/G750L 2026-07-24 07:05:01 275.000 Pass
OFSY09030 STIS/G750L Flat 2026-07-24 07:15:23 50.0 Pass

1 Data quality

We did not receive any AlertObs notifications for Visit 2, 8 or 9. We do not observe
any significant effects of jitter pointing trends in the observations. We present the time
series of jitter vectors in Figures 6 to 8.

2 Data Reduction

2.1 Spectral analysis

The STIS/CCD data obtained with the G750L grating exhibit fringing patterns that
require manual correction (Figure 1). We followed the de-fringing tutorial2 of the
stistools package to perform this correction.

1Available on the Rocky Worlds DDT website.
2Available in https://stistools.readthedocs.io/en/latest/defringe_guide.html.
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Figure 1: STIS/G750L spectrum of TOI-771, before and after de-fringing.

The host star TOI-771 is faint in the NUV/G230L, which can cause the STIS pipeline
to identify the stellar trace at incorrect positions, thus we need to manually extract the
spectrum. For Visit 8, we extract the stellar spectrum at the a2center position at 530
px (identified by visual inspection in dataset OFSY08010) and the background at an
offset of 30 px (see Figure 2).
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Figure 2: Spectral trace extraction regions for Visit 8.

2.2 Time-series analysis

All UV observations of TOI-771 in the RWDDT program were executed in photon-
counting mode, or TIME-TAG. The Rocky Worlds Utils codebase possesses a dedicated
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time-series analysis tool that enables the user to create flux-calibrated light curves in-
tegrated over user-defined wavelength ranges at any temporal resolution within the
precision of the STIS and COS instruments. For the RWDDT program, we produced
light curves with a temporal resolution of 5 s for all TIME-TAG observations.

3 Combined science products

3.1 Spectrum of TOI-771

We utilized the HSLA codebase (Sankrit et al., 2025) to co-add and abut all the final-
stage HST observations obtained in this program to produce a high-fidelity spectral
energy distribution (SED) of TOI-771, which we present in Figure 3.

Figure 3: Full spectral energy distribution of TOI-771 as observed in the program thus
far.

3.2 Light curves

We present the resulting light curves of the HST observations of TOI-771 reported
here in Figures 4 and 5. We do not detect any flares in Visits 2 or 8.
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Figure 4: Light curves of Visit 2. Segment A corresponds to wavelengths [1230, 1365] Å
and Segment B to [1140, 1214] Å.
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Figure 5: Light curves of Visit 8. NUV continuum corresponds to wavelengths [1705,
3145] Å.
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Appendix

We present below the HST pointing jitter vectors of the visit in this report. We
do not observe any significant trends that could potentially affect the quality of the
observations.
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Figure 6: Jitter vectors for exposures in Visit 2.
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Figure 7: Jitter vectors for exposures in Visit 8.

0 200

0.0055

0.0050

0.0045

0.0040

0.0035

of
sy

09
01

0

3.6819e2
Vd_dom

0 200

0.0055

0.0050

0.0045

0.0040

0.0035

0.0030

0.0025

6.3943e2
Vs_dom

0 200

0.000

0.001

0.002

0.003

0.004

+4.4205e2
Vd_roll

0 200

0.005

0.006

0.007

0.008

0.009

+5.6103e2
Vs_roll

0 200

2.0

2.5

3.0

3.5

4.0

4.5

5.0
1e 6+1.6411414e2

RA

0 200
7.6

7.4

7.2

7.0

6.8

1e 6 7.298542e1
DEC

25 50
Time (s)

0.0105

0.0100

0.0095

0.0090

0.0085

0.0080

of
sy

09
02

0

3.684e2
Vd_dom

25 50
Time (s)

0.0090

0.0085

0.0080

0.0075

0.0070

0.0065

0.0060

0.0055

0.0050
6.5889e2

Vs_dom

25 50
Time (s)

0.0020

0.0025

0.0030

0.0035

0.0040

+4.4183e2
Vd_roll

25 50
Time (s)

0.006

0.007

0.008

0.009

0.010

+5.4156e2
Vs_roll

25 50
Time (s)

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

1e 6+1.6411414e2
RA

25 50
Time (s)

71

70

69

68

67

66
1e 7 7.298542e1

DEC

Figure 8: Jitter vectors for exposures in Visit 9.
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