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Optimizing the central bandpass increased correlations and P, detections.

Introduction 0.

- Usmg overaII bandpass - 50.0%

Using optimal bandpass for each star [ 42.0% g

- 40.0% Al
L 35.0%
L 30.0% &

- - 25.0% 3
- - 20.0%

- - 15.0%

- - 10.0%

- L 5.0%

- . . 0.0%

Til(a) Hel(a)Hel (bc)Fel(a) Kl(a) Fel(b) Mgl Fel(c) KI(b) KI(c) PaB Til(b) Mnl(a) AI [ (@) All(b) MnlI(b) Cal Unid.

Stellar variability can impact planetary signals detected via the RV method. This is often
addressed by tracking spectral lines sensitive to magnetic or/and temperature changes
in the stellar atmosphere. With the growing use of NIR instruments like NIRPS [1],
understanding NIR activity indicators is crucial, as their sensitivity may vary with stellar
properties. We analyzed 18 new and already studied NIR lines in 20 M and K stars to
identify the best ones for tracking stellar variability across different stellar characteristics,
using simultaneous observations with HARPS and NIRPS spectrographs.
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Figure 4. Comparison of number of stars showing a strong correlation with any of the reference
indicators, using the overall bandpass or the optimal for each star.
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AMATERASU

Open source Python tool to identify potential activity-related periodic signals.
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= Given a user-defined input period, the tool computes the pEW of spectral lines in a
normalization-independent way, using different central bandpasses.

= Cleans data and runs GLS periodograms, following a process similar to shown in fig. 2;
= Spearman correlation analysis is also integrated.

Figgl’e 2. Methodology schematic, applied to Ti | (a) observations of GJ 581, using a central bandpass of
0.8 A. After obtaining a time-series, we compute pg with reference indicators and the GLS periodogram.

Testing NIR activity indices | o o
Although developed with NIR absorption lines in mind, AMATERASU is flexible and can

A correlation with any reference indicator is considered strong if |ps| > 0.4 and p-value < D€ applied to visual spectra. It offers a fast, user-friendly and low-input method to explore
0.1%. The P is considered detected if FAP < 0.1% and within an interval defined taking whether observed periods, such as those detected in RV, may be related to stellar activity.

iInto account periods in the literature and in the reference indicators periodograms. For
each NIR indice, we defined two types of central bandpass: Conclusions

= “Overall”: same bandpass applied to all stars, defined through a voting system with the

counts of stars with strong correlations with reference indicators or P, detected; = A 0.6 A central bandpass for Ha is optimal for both M and FGK stars [7].
’ SR S : : = No single NIR indicator consistently traced activity across all stars, but several were
= "Optimal™: one bandpass that shows the strongest significant correlation witn any

N ; effective for specific stellar parameter and observational ranges.
reference indicator and another that detects Py with the lowest FAP. = Selecting the optimal indicator case by case, with individual central bandpass

optimization, improves results, but limits generalization.

o= —— ———— = We developed AMATERASU, a tool for easy extraction and analysis of pEVW-based
Bl Correlations with reference indicators 45% .. . . . . . ..
P detections activity indices with varying central bandpasses, with performance similar to ACTIN.
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