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HST obtained observations for the program for GJ 3929 (PID 17904) between July
16, 2025 and March 4, 2026. These observations are fundamental to constraining the
high-energy output of this host M dwarf in the UV, which can be applied to planetary
models of atmospheric escape, as well as photochemistry if a planetary atmosphere
is present. Along with each data analysis report, we also produce high-level science
products (HLSPs) that are hosted on MAST, which include the co-added 1-D spec-
trum of GJ 3929, a model for the intrinsic stellar Lyman-a emission, and the time-series
fluxes of all observations obtained in photon-counting (TIME-TAG) mode. More de-
tails about the observing modes, technical justifications and decisions are available in
the RWDDT Scheduling Report for GJ 3929 (Debes et al., 2025). The observing log of
the visits discussed in this report is shown in Table

We refer the reader to the data analysis reports available online for details on the
processing of the data. In this final report, we discuss the calculation of the consoli-
dated spectrum of GJ 3929, where we take the co-added spectrum, mask the airglow
contamination and replace the ISM-absorbed Lyman-a line with its reconstructed model.
Finally, we resample the spectrum at fixed and adaptive bin widths to remove zero or
negative fluxes at wavelengths with low signal to noise. The Python code used to
perform these tasks is available in the rocky-worlds-utils packagefl]

1 Airglow masking and Lyman-« correction

We identified spectral contamination from Earth’s geocoronal emission, also known
as airglow, in the FUV spectra of GJ 3929. We present the central wavelengths of their
corresponding lines in Table 2l We remove the contamination from the spectrum by
masking each line within £1.5 A of the rest-wavelength line center. No such correction
is needed for the Lyman-« line, since the consolidated spectra contain a model for the
reconstructed instrinsic stellar emission instead of the observed, ISM-absorbed profile
(see details about the Lyman-a reconstruction in the previous data analysis reports for
GJ 392%).

We include the reconstructed intrinsic Lyman-« emission of GJ 3929 in the consol-
idated spectra in two steps. First, we convolve the model calculated from the recon-
struction with the line-spread function of the STIS/G140M mode with the 52x0.2” sliff}
Then, we resample the convolved profile to the native wavelength grid of the obser-
vations. The uncertainties of the model are then propagated to uncertainties of the
co-added, observed spectrum (see Figure|).

1 Available in https://github.com/spacetelescope/rocky-worlds—utilsl

2 Available on the Rocky Worlds DDT website.

3The tabulated line-spread functions of STIS are available on https://www.stsci.edu/hst/
instrumentation/stis/performance/spectral-resolutionl
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Table 1: Observations log of PID 17904.

Visit Dataset Mode Start Date & Time  Exposure time (s) Status
1 LFKB01010 COS/G130M 2026-01-30 21:10:37 9146.528 Pass
2 LFKB02010 COS/G130M 2026-02-10 09:40:26 9146.368 Pass
3 LFKB03010 COS/G130M 2026-02-14 10:47:58 9146.400 Pass
5 LFKB05010 COS/G160M 2026-02-15 07:18:45 8999.264 Pass

OFKB06010 STIS/G230L 2026-02-02 22:51:28 2065.200 Pass
OFKB06020 STIS/G230L 2026-02-03 00:13:09 0.0 Fail

6 OFKB06030 STIS/G430L 2026-02-03 00:46:42 1.505 Fail
OFKB06040 STIS/G750L 2026-02-03 00:52:35 1.537 Fail
OFKB06050 STIS/G750L Flat 2026-02-03 00:58:13 50.0 Pass
0fkb07010 STIS/G140M 2025-07-16 22:40:39 0.0 Fail

7 0fkb07020 STIS/G140M 2025-07-17 00:06:42 2196.17525 Fail
0fkb07030 STIS/G140M 2025-07-17 01:41:00 2196.19625 Fail
o0fkb08010 STIS/G140M 2025-07-16 03:49:46 1778.177875 Pass

8 0fkb08020 STIS/G140M 2025-07-16 05:15:11 2196.183875 Pass
0fkb08030 STIS/G140M 2025-07-16 06:49:29 2196.198125 Pass
OFKB56010 STIS/G230L 2026-03-04 06:46:54 1183.198 Pass

56 OFKB56020 STIS/G430L 2026-03-04 07:14:36 60.0 Pass
OFKB56030 STIS/G750L 2026-03-04 07:20:29 20.0 Pass
OFKB56040 STIS/G750L Flat 2026-03-04 07:25:04 50.0 Pass

57  OFKB57010 STIS/G140M 2026-02-22 03:47:30 2040.176 Pass
58  OFKB58010 STIS/G140M 2026-02-26 01:51:44 2040.191 Pass
59  OFKB59010 STIS/G140M 2026-03-03 05:42:27 0.0 Fail
60 OFKB60010 STIS/G140M 2026-03-03 07:16:30 2040.170 Pass

Table 2: Airglow lines corrected in the final products.

Species Central wavelength ~ Affected mode
N1 1134.415 COS/G130M
O1 1302.168 COS/G130M
O1 1304.858 COS/G130M
O1 1306.029 COS/G130M

2 Spectral binning

Since M dwarfs are faint in the UV, often their observations lack a detectable con-
tinuum, resulting in null flux measurements. Furthermore, after data reduction, some
residual noise may cause the observed spectrum to have negative fluxes, which are
unphysical. In order to avoid zero or negative fluxes, which can complicate the use of
spectra in some modeling frameworks, it is useful to bin the observed spectrum such
that all flux is positive and conserved as best as possible.

To this end, we utilize the existing flux-conserving resampler algorithm of the
specutils codebase (version 2.4.1; Astropy Collaboration et al.,, 2013, 2018, 2022).
The adaptive binning consists on first applying a fixed-bin width to the spectrum from
the shortest wavelength up to a user-defined wavelength threshold. Then, it itera-
tively resamples the resulting spectrum to wider bins until all of them contain fluxes
higher than zero. Finally, the binned spectrum is upsampled to a bin width of 1 A. The
adaptive algorithm was implemented in the rocky-worlds-utils codebase. For
the case of GJ 3929, we found that the optimal adaptive binning would require that
first fixed-bin pass is executed with a bin width of 10 A.
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Figure 1: Consolidated spectrum of GJ 3929 around the reconstructed Lyman-« line.

3 Final products

We offer the community three versions of the consolidated, final spectrum of GJ 3929:
one at the original instrumental sampling (native), one with fixed bin widths of 1 A,
and one with adaptive binning. We present these spectra in Figure
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Figure 2: Full consolidated spectrum of GJ 3929.
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