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NIR spectrograph @3.6m 
ESO

YJH-band coverage

R~75 000 –  90 000

Designed for 1 m/s

• Univ. Geneva, Univ. 
Montreal, IAC, Univ. 
Porto, Univ. Grenoble, 
Univ. Rio Grande do 
Norte

NIRPS Consortium
Univ. Geneva (Switzerland), Univ. Montreal (Canada), IAC (Spain), Univ. Porto (Portugal), 
Univ. Grenoble (France), Univ. Rio Grande do Norte (Brazil)
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NIR spectrograph 
3.6m ESO telescope 
• La Silla Observatory

YJH-band coverage
R~75 000 –  90 000
AO-assisted
Designed for 1 m/s
• Thermally/pressure 

stabilized
• Precise wavelength 

calibration
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PROXIMA

Sp. Type: M5.5V

Eff. Temperature: 2900 K

Mass: 0.12 MSun

Radius: 0.15 RSun

Age: 4.9 Gyr

Visual magnitude: 11.1 

Rotation ~83 days

Cycle ~7 years*
*Not really

5



PROXIMA

Sp. Type: M5.5V

Eff. Temperature: 2900 K

Mass: 0.12 MSun

Radius: 0.15 RSun

Age: 4.9 Gyr

Visual magnitude: 11.1 

Rotation ~83 days

Cycle ~7 years*
*Not really

6

Proxima b (confirmed) 

P. orb 11.19 d – Habitable zone
Mass 1.1 Me 
Krv 1.25 m/s – Benchmark for NIRPS

Proxima c (candidate, challenged)

P .orb 1900 d
Mass 5.2 Me 
Krv 1.2 m/s 

Proxima d (candidate)

P. orb 5.12 d
Mass 0.26 Me
Krv 0.39 m/s

1 confirmed planet
2 candidate planets

Anglada-Escudé 2016, Damasso 2020, Suárez Mascareño 2020, Faria 2022, Artigau 2022



NIRPS GTO DATA

NIRPS
149 epochs
RMS RV 1.69 m/s
sigRV 55 cm/s 

HARPS
135 epochs
RMS RV 3.5 m/s
sigRV 1.4 m/s

Baseline 600 days

TÍTULO DE LA PRESENTACIÓN 7



ALL DATA

• NIRPS –  149 epochs
 RMS RV 1.69 m/s

• HARPS  –  393 epochs
 RMS RV 3.2 m/s

• ESPRESSO  –  116 epochs
 RMS RV 1.98 m/s

• UVES  –  77 epochs
 RMS RV 2.0 m/s

• Photometry  –  2200 epochs

• Baseline 24 years
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MODEL DEFINITION

The “null” model 
includes: 

• Cycle component

• Multi-dimensional GP 
(S+LEAF), using phot. 
And FWHM

• Trend against CRX

• Polynomial against 
BERV
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NIRPS-ONLY
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False inclusion probability
Based on the fraction of 
samples of the posterior within 
each frequency bin. 

Optimistic threshold 50%
Conservative threshold 1%

(see Hara. N. C. et al. 2022)

Very significant detection of Proxima b

Tentative peak at 5.12d



NIRPS-ONLY
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80 cm/s 

*RV data has been detrended from CRX and BERV
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1.15 ± 0.11 m/s 0.32 ± 0.14 m/s



NIRPS + HARPS (GTO)
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False inclusion probability
Based on the fraction of 
samples of the posterior within 
each frequency bin. 

Optimistic threshold 50%
Conservative threshold 1%

(see Hara. N. C. et al. 2022)

Very significant detection of Proxima b

Enticing peak at 5.12d
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1.20 ± 0.10 m/s 0.38 ± 0.10 m/s



ALL DATA
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• NIRPS –  149 epochs
 RMS RV 1.69 m/s

• HARPS  –  393 epochs
 RMS RV 3.2 m/s

• ESPRESSO  –  116 epochs
 RMS RV 1.98 m/s

• UVES  –  77 epochs
 RMS RV 2.0 m/s

• Photometry  –  2200 epochs

• Baseline 24 years



ALL DATA
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False inclusion probability
Based on the fraction of 
samples of the posterior within 
each frequency bin. 

Optimistic threshold 50%
Conservative threshold 1%

(see Hara. N. C. et al. 2022)

Very significant detection of Proxima b and d

1900 d? 
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Signals of Proxima b and d are stable over time

Apodized signals (Hara, N. C. et al. 2022)



S
IG

N
A

L 
S

TA
B

IL
IT

Y

TÍTULO DE LA PRESENTACIÓN 18

Parameters of Proxima d:
> Consistent ESPRESSO 
vs non-ESPRESSO



ADOPTED MODEL
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WHAT ABOUT 
PROXIMA?
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Cycle length ~17.7 years

Much longer than previously though!
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WHAT ABOUT 
PROXIMA?
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Rotation signal evolves over the 
years

*Discussed by Wargelin et al, 2017



WHAT ABOUT 
PROXIMA?
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Sun-like differential rotation?



SUMMARY

03/02/2025 TÍTULO DE LA PRESENTACIÓN

Email: asm@iac.es

Bluesky: @asmasca.bsky.social

Article under review in Astronomy & Astrophysics

• Demonstration of NIRPS performance
• Detection of Proxima b with NIRPS
• Full confirmation of Proxima d
• Characterization of Proxima’s magnetic cycle
• Characterization of Proxima’s differential rotation

mailto:asm@iac.es
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Apodized signals (Hara, N. C. et al. 2022)



A BIT ABOUT 
PROXIMA
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FWHM ~  -Flux
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